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In  this  edition  the  general  arrangement  of  the  work  remains  un- 
changed, with  the  single  exception  that  the  chapter  on  Diseases  of 
the  Eye  has  been  entirely  omitted.  This  has  not  been  done  without 
considerable  thought ;  for  though  it  was  stated  in  the  first  edition  of 
this  work,  that  '  a  knowledge  of  the  main  principles  of  diagnosis  and 
treatment  ought  to  be  possessed  by  every  surgeon,  in  the  case  of 
disease  of  the  organs  of  the  special  senses  quite  as  much  as  those  of 
the  rest  of  the  body,'  still  it  was  felt  that  this  branch  of  Surgery  has 
been  so  greatly  modified  by  recent  discoveries  that  it  could  only  be 
taught  by  one  actively  engaged  in  ophthalmic  practice,  and  then  very 
inadequately  in  the  limited  space  which  could  be  devoted  to  it  in  this 
work.  It  was  judged  better,  therefore,  to  exclude  this  branch  of 
Surgery  altogether  and  to  refer  the  student  to  the  many  excellent 
treatises  on  Ophthalmic  Surgery  which  are  now  available  for  his  use. 
This  omission  was  rendered  the  more  necessary,  as  otherwise  the 
additions  and  alterations  which  have  been  made  in  other  sections 
would  have  largely  increased  the  bulk  of  this  work,  which,  without 
the  chapter  on  Diseases  of  the  Eye,  somewhat  exceeds  in  volume  the 
last  edition. 

In  other  respects  the  endeavour  of  the  Editor  has  been  to  bring 
the  work  up  to  the  standard  of  our  present  state  of  knowledge  of 
Surgery  without  in  any  way  altering  the  general  character  of  the 
work.  Amongst  the  subjects  in  which  the  former  edition  has  required 
the  most  extensive  emendation  and  alteration  are  Inflammation ; 
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Wounds  aiicl  their  treatment ;  Tumours ;  Diseases  of  the  Bones  and 
Joints  ;  Abdominal  Surgery  and  Intestinal  Obstruction;  and  Diseases 
of  the  Breast.  The  operative  treatment  in  reference  to  cerebral  locali- 
sation has  also  been  discussed,  as  far  as  our  present  knowledge  of  the 
subject  permits. 

In  committing  this  edition  to  the  judgment  of  the  surgical  pro- 
fession, the  Editor  trusts  that  he  is  not  too  presumptuous  in  hoping 
that  it  will  be  found  as  much  deserving  of  its  confidence  as  former 
•editions  have  proved  themselves  to  be. 


PEEFACE 

TO 

THE  FIRST  EDITION. 


I  NEED  say  little  by  way  of  preface  to  this  volume,  which,  indeed,  speaks 
for  itself.    It  is  an  attempt  to  represent  the  present  condition  of 
Sm-gery,  as  it  is  practised  in  this  country,  by  a  treatise  which  shall  be 
not  unworthy  to  rank  with  the  other  excellent  text-books  in  use  in  our 
schools.    I  have  intended  this  book  to  be  to  some  extent  an  intro- 
duction to  the  more  elaborate  '  System  of  Surgery '  of  which  I  am  the 
editor,  and  have  freely  used  the  treatises  of  that  System  in  composing 
the  various  chapters ;  and  when  any  quotations  are  made  the  source  of 
which  is  not  distinctly  acknowledged,  it  will  be  understood  that  they 
are  taken  from  thence.  At  the  same  time  I  have  not  servilely  followed 
the  teaching  even  of  those  authorities ;  and  I  hope  the  reader  will  find 
throughout  the  book  sufficient  evidence  of  that  personal  experience  of 
the  various  exigencies  of  surgery  which  can  alone  justify  an  author  in 
attempting  the  difficult  task  of  writing  on  the  general  subject  of 
surgical  theory  and  practice.    The  task  is  indeed  difficult.    It  is  not 
only  the  immense  number  of  topics,  and  the  endless  details  of  all  of 
them — though  necessarily  some  of  these  topics  must  be  less  familiar  to 
any  single  surgeon  (however  wide  his  experience)  than  others  are,  and 
though  it  is  hardly  possible  but  that  some  of  the  details  should  escape 
the  writer's  attention — but,  added  to  this,  the  necessary  conditions  of 
space  press  hardly  on  the  writer  of  a  surgical  text-book.    Though  this 
volume  extends  to  over  900  pages,  the  space  allotted  to  each  topic  only 
permits  of  a  brief  and,  I  fear,  far  too  meagre  account  of  each,  and 
leaves  hardly  any  room  at  all  to  discuss  varying  opinions  and  rival 
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suggestions  of  practice.  My  endeavour  has  been  to  give  a  plain  and 
practical  account  of  each  surgical  injury  and  disease,  and  of  the  treat- 
ment which  is  most  commonly  advisable.  For  the  minuter  details  of 
pathology  I  must  refer  the  reader  to  some  of  the  many  admirable  works 
on  that  subject ;  and  for  fuller  disquisitions  on  treatment  either  to 
the  essays  in  the  '  System  of  Surgery '  or  to  the  authors  quoted  in  the 
text  and  referred  to  in  the  index  of  authors. 

I  have  to  acknowledge  with  grateful  thanks  the  liberahty  with 
which  the  rich  store  of  material  contained  in  the  museum  and  case- 
books of  St.  George's  Hospital  has  been  put  at  my  disposal.  It  is,  of 
course,  from  the  school  of  this  hospital,  in  which  I  have  studied  and 
practised  surgery  for  over  a  quarter  of  a  century,  that  my  illustrations 
and  my  teaching  have  been  chiefly  drawn ;  but  I  have  not  neglected 
the  teaching  of  other  British  schools  ;  nor,  although  I  have  intended 
this  work  to  be  an  exposition  especially  of  British  surgery,  have  I 
failed  to  refer,  as  far  as  my  information  and  my  space  allowed,  to  the 
works  of  American  and  Continental  surgeons. 

For  the  illustrations  I  have  been  indebted  mainly  to  Dr.  Westma- 
cott,  to  whom  my  warm  thanks  are  due  for  the  great  interest  he  has 
taken  in  the  work  and  the  pains  he  has  spent  upon  it.  Many  of  the 
minor  illustrations  were,  however,  drawn  by  one  of  my  pupils,  Mr.  F. 
D.  Drewitt,  whose  intelligent  and  able  assistance  it  is  my  duty  to 
acknowledge  as  it  deserves  ;  nor  must  I  omit  to  thank  Mr.  Evans,  the 
engraver  of  the  woodcuts,  for  the  great  care  which  he  has  bestowed 
upon  them,  and  for  several  of  the  diagrams  which  he  has  drawn  under 
my  direction. 

I  have  thought  it  necessary  to  comprise  in  this  treatise  all  the 
diseases  which  are  included  under  the  title  '  surgical,'  so  that  chapters 
wiU  be  found  on  diseases  of  the  eye,  ear,  and  skin.  In  treating  the 
first-mentioned  subject  I  have  availed  myself  of  the  able  assistance  of 
my  colleague  Mr.  Carter ;  as  it  is  many  years  since  I  have  personally 
engaged  in  ophthalmic  practice,  and  it  is  only  from  recent  practice  that 
a  branch  of  surgery  can  be  taught  which  has  been  so  gi-eatly  modified 
by  recent  discoveries.  But  I  hold  that  a  knowledge  of  the  mam  prin- 
ciples of  diagnosis  and  treatment  ought  to  be  possessed  by  every  surgeon 
in  the  case  of  diseases  of  the  organs  of  the  special  senses  quite  as  much 
as  those  of  the  rest  of  the  body.    Among  the  many  injuries  which  the 
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curse  of  specialism  has  inflicted  equally  on  the  profession  and  the 
pubUc,  not  the  least  has  been  the  neglect  of  the  diseases  of  these 
organs  which  some  practitioners  and  many  students  seem  almost 
to  regard  as  natural.  I  am  happy  to  think  that  in  the  subject  of 
ophthalmic  surgery  my  readers  will  have  the  benefit  of  so  competent 
a  guide  as  Mr.  Carter.  The  chapter  on  Diseases  of  the  Ear  is  neces- 
sarily very  short,  and  is  intended  only  to  point  out  the  leading  facts 
in  Aural  Surgery,  and  those  methods  of  treatment  with  which  every 
practitioner  ought  to  be  famiHar.  I  must  express  my  obligation  to 
Mr.  Dalby,  who  has  been  so  kind  as  to  peruse  it  and  correct  some  of 
its  most  obvious  defects. 

I  must  now  submit  this  book  to  the  judgment  of  my  professional 
brethren,  though  fully  conscious  of  its  many  imperfections.  I  fear  that 
as  we  advance  in  life  we  feel  more  and  more  the  difficulty  of  coming 
up  to  our  own  expectations  in  any  enterprise  of  importance,  and  the 
truth  of  the  old  saying,  '  Quid  tam  dextro  pede  concipis  ut  te  conatus 
non  poeniteat  votique  peracti  ?  ' 


GrKEAT  CuinJERLAND  PlACE  : 

October  1875. 


Errata. 


Page  80,  line  18,  for  negrogenica  read  necrogcnica 
„    534,  footnote  *,  line  6,  for  Delpach  read  Delpech 
„    663,  lines  8  and  9,  for  icthyosis  read  ichthyosis 

„  747,  lines  7,  6,  and  3  from  bottom,  for  Mr.  Lister  read  Sir  Joseph  Lister 
„    793,  footnote,  for  Land's  oil  read  Lund's  oil 
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Barnes  :  hernia  of  the  ovary,  679 

Barwell :  animal  ligatures,  102  ;  foreign  bodies  in  windpipe,  206 ;  gastrostomy,  234  ; 
version  of  astragalus,  B28  ;  cure  of  nffivus,  364  ;  gonorrhceal  rheumatism,  395  ; 
disease  of  cartilages,  482 ;  treatment  of  clubfoot,  536  ;  introduction  of  wire  into 
sac  of  aneurism,  579  ;  distal  ligature  in  aortic  aneurism,  581 

Bazire  :  hydrophobia,  88 

Beach  :  dislocation  of  tendons,  525 

Bcane  :  'rectotomy,'  727 

Bell,  Charles  :  dislocation  of  the  spine,  173 

Bell,  Joseph  :  S,yme's  amputation,  962 

Bennett :  fractured  ribs,  210 ;  CoUes's  fractm-e,  264 

Bennett,  Hughes  :  removal  of  tumour  of  brain,  624 

Bennett,  W.  H. :  supra-pubic  aspiration  of  bladder,  798 

Bcrmingham  :  recto-uretliral  fistula,  825 

Beylard  :  rickets  and  mollities  ossium,  466 

Bichersteth  :  ununited  fracture,  136  ;  osteo-aneurism,  457 

Bigelow :  fractm-e  of  cervix  femoris,  291 ;  dislocation  of  hip,  317  et  seq. ;  rapid 
Uthotrity,  828  et  seq. 

Billroth:  pyaemia,  50;  tetanus,  74;  cylindroma,  372;  pulpy  degeneration  of 
synovial  membrane,  476 ;  extirpation  of  cancer  of  oesophagus,  663  ;  removal  of 
bronchocele,  900 

Bird,  Golding :  dislocation  of  jaw,  190 ;  flatfoot,  543 ;  removal  of  tonsil,  629  ; 

jejtmostomy,  676  ;  uric  acid  deposits,  811 
BirTiett :  structiire  of  nsevus,  361 ;  injuries  of  pelvis,  ch,  xiii. ;  hernia,  ch.  xxxii. ; 

diseases  of  the  breast,  ch.  xl.  passim 
Blandin :  operation  for  complicated  harelip,  617 

Bloxam  :  treatment  of  fractured  thigh  in  children,  301 ;  fractiired  patella,  306 
Boddington  :  mollities  ossium,  464 
Bond  :  gonorrhceal  rheumatism,  395 
Bowlby :  embolism,  557 
Bowman  :  orbital  aneurism,  585 

Boijer  :  treatment  of  fractures,  126 ;  fractured  patella,  305  ;  bilateral  lithotomy,  826 
Bristowe  :  phosphorus-necrosis,  631 ;  skin  diseases,  ch.  xlil  piassim 
Broadhent :  reduction  en  masse,  685 

Broca  :  return  of  circulation  after  ligatm-e,  102 ;  anem:ifemal  clots,  570 ;  tooth- 
tumours,  632 

Brodhurst :  reduction  of  old  dislocation,  276,  316 ;  loose  cartUages,  486 ;  con- 
genital dislocation,  502  ;  genu  valgum,  545 

Brodie  :  tetanus,  71 ;  hghtning-stroke,  120 ;  foreign  body  in  bronchus,  201 ;  hysteria, 
390,  391  ;  treatment  of  congenital  syphilis,  416  ;  abscess  of  bone,  441 ;  chronic 
thickening  of  synovial  membrane,  480  ;  diseases  of  cartilages,  484  et  seq. ;  disease 
of  tarsus,  504 ;  varicose  veins,  608 ;  decomposition  of  urine  in  cystitis,  776 ; 
forcible  catheterisation,  783  ;  removal  of  fragments  in  lithotrity,  844 ;  loose  body 
in  tunica  vaginalis,  846  ;  serocystic  tumbiu-,  891 

Brown,  A. :  cautery  of  nerves,  554 

Brotvn,  BaJcer  :  needle  for  ruptured  perinrevim,  869 

Brown,  Buchminster  :  congenital  dislocation,  503 

Broivn,  Buckstone  :  stone  in  the  bladder,  820 

Browne :  fracture  of  femur,  299 

Broion-Siquard :  nerve-stretching,  74  ;  trephining  the  spine,  178  ;  mjunes  of  ner^-es, 

ch.  xxvii.  passim 
Bnms  :  operation  for  complicated  harelip,  617 

Bryant:  tetanus,  74;  acupressm-e,  107;  dislocation  of  jaw,  189;  scald  ol  l^p-n:, 
203;  fracture  of  clavicle,  249;  fractiure  of  coracoid  process,  258 ;  reduction  of 
dislocation  of  shoulder,  275;  test  for  displacement  of  head  of  thigh-bone,  2  )0- 
dislocations  of  hip,  314  ;  dislocation  of  foot,  327  ;  disease  of  cartilages  482 
introduction  of  foreign  bodies  into  aneurismal  sac,  579  ;  removal  of  tonsil,  629 
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treatment  of  nasal  polj'pus,  648  ;  internal  strangulation,  711 ;  reduction  en 

masse,  685  ;  galvanic  cautery  for  piles,  648  ;  colectomy,  732  ;  Bavarian  splint, 

932 ;  amputation  at  knee,  959 
Buchanan  :  division  of  plantar  fascia  in  clubfoot,  539 ;  femoral  aneurism,  597 ; 

rectangular  lithotomy,  823 
Buch,  Gurdon  :  extension  in  fractured  thigb,  299;  flexion  in  aneurism,  577 
Bu  ll :  radical  cms  of  hernia,  692 
Bull,  W.  T. :  hyckocele,  842 
Bulteel :  wound  of  artery,  98 
Burrell :  facial  carbuncle,  925 
Biish :  snake-bites,  81 

Butcher :  subcutaneous  division  of  cicatrices,  949 ;  amputation  at  knee,  960 ;  excision 
of  knee,  980 

Butlin :  cylindroma,  372 ;  carcinoma,  377  et  seq. ;  rodent  ulcer,  424  ;  adenoids  of 

the  pharynx,  643  ;  tumour  of  larynx,  745  ;  perforating  disease  of  the  foot,  921 
Byrd :  gangrene  of  gut,  696 
Byron  :  woimd  of  popliteal  artery,  448 

Cadge  :  dissection  of  dislocation  of  hip,  322  ;  neurotomy,  554  ;  stone  in  the  female 
bladder,  837 

Callender  :  abscess,  40  ;  delayed  union  of  fracture,  133  ;  CoUes's  fracture,  263 ; 
fractured  patella,  307  ;  dislocation  of  tendons,  525 ;  wound  of  ulnar  nerve, 
551 ;  nerve-stretching,  555  ;  rupture  of  axillary  artery,  588  ;  diseases  of  veins, 
ch.  xxix.  passim 

■Camjihell  of  Montreal :  ligature  of  sciatic  artery,  235 

Camjybell  of  Neiu  Orleans  :  hgature  of  artery  in  inflammation,  105 

Cant :  induration  of  chancres,  303 

Canton  :  excision  of  knee  for  injury,  305  ;  gunshot  wound  of  spine,  339 

Carden :  amputation  of  thigh,  958 

Carnochan  :  ligature  of  artery  in  elephantiasis,  916 

Carr  :  splint  for  Colles's  fi-acture,  266 

Carter,  Vandylte  :  lymphatic  fistula,  609  ;  nerves  in  ansesthetic  leprosy,  915 
Cavafy  :  temperature  in  erysipelas,  56  ;  nerve-stretching,  555 
Cayley  :  introduction  of  wu"e  into  sac  of  aneurism,  580 
Cazenave  :  retention  of  urine,  808 
Celsus :  inflammation,  1 

Chambers  of  Indiana  :  sutm'e  of  tendons,  247 
Champneys  :  extroversion  of  bladder,  771 

■Charcot :  fracture  in  locomotor  ataxy,  121 ;  motor  areas  in  brain,  170 ;  hystero- 
epilepsy,  389 ;  spontaneous  fracture  of  bone,  471 ;  arthritis,  489  ;  progressive 
muscxilar  atrophy,  531 ;  infantile  paralysis,  532  ;  lesions  of  nerves,  550 

Chassaignac  :  drainage  tube,  32 ;  compression  of  carotid  artery,  682 
.  Chavasse  :  gastrostomy,  234 ;  injury  of  sympathetic  nerve,  550 

Cheever :  cesophagotomy,  206  ;  removal  of  tonsil,  629 

Cheyne :  micro-organisms,  11 

Chiene  :  fracture  of  exostosis,  462 

Ciniselli  :  galvano-pimcture  in  thoracic  aneurism,  580 

Clark,  Sir  A. :  hyaline  casts  in  acute  prostatitis,  779  ;  urethral  fever,  793 

Cla/rk,  Le  Gros :  indentation  of  skull,  140 ;  fractvire  of  outer  table  of  skull,  147 ; 
fracture  by  contre-coup,  148 ;  escape  of  cerebrospmal  fluid,  152 ;  lesions  of 
cranial  nerves,  167  ;  dislocation  of  spine,  175  ;  trei)hining  the  spine,  177  ;  fracture 
of  larynx,  197  ;  foreign  body  in  windpipe,  200 ;  scald  of  larynx,  203  ;  fractured 
ribs,  209  ;  emphysema,  212  ;  wound  of  lung,  214  ;  wound  of  heart,  216  ;  blows 
on  abdomen,  222  ;  rupture  of  liver,  225  ;  of  bladder,  240  ;  partial  dislocation  of 
shoulder,  277  ;  phrenic  hernia,  713  ;  treatment  of  carbuncle,  924 

Clarke,  Fairlie  :  ranula,  G27  ;  diseases  of  the  tongue,  654 

Clarke,  Lockhart :  tetanus,  74 ;  progressive  muscular  atrophy,  531 ;  injuries  of 
nerves,  550 
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Glutton  :  penile  fistula,  808 
Coats  \  tetanus,  74 

CooTi :  oqiiinia  mitis,  84  ;  ffisoplmgotomy,  '20G ;  dislocation  of  the  ankle,  327 ;  aneurism 
of  profonda  femoris,  5'JO ;  puncture  of  bladder  from  rectum,  7'J7 ;  m-ethrotomy,  BOO 
CocTxle  :  distal  ligature  in  thoracic  anem-ism,  580 
Cohnheim  :  migration  of  leucocytes,  4,  6 
Colles  :  fi.-acture  of  radius,  2G2 
Colley,  Davies  :  varicose  veins,  GOO  ;  colotomy,  671 
Collier  :  excision  of  spleen,  228 
Conner  :  excision  of  entire  tarsus,  985 
Cojmer  o/ OZtio  :  cephalhydrocele,  16G 

Cooper,  Svr  A.  :  Ugature  of  artery  with  catgut,  102;  dislocation  of  foot,  13 J;  dis- 
location of  j  aw,  190, 191 ;  fracture  of  neck  of  scapula,  251, 273 ;  fi-acture  oi  acromion, 
253  ;  dislocation  of  shoulder,  269  ;  reduction  of  old  dislocation,  276 ;  fi-actiu:e  of 
neck  of  femur,  293  e^seg.;  fracture  of  upper  third  of  thigh,  295;  dislocation  of  hip, 
314  et  seq. ;  treatment  of  spma  bifida,  522  ;  hicision  for  sciatic  hernia,  714  ;  late 
descent  of  testicle,  839 ;  varicocele,  857  „  i,  • 

Coote,  Holmes  :  gangrenei  ch.  ii. ;  injuries  of  face,  185  ;  diseases  of  tongue,  ch.  xxxi. 

Cordivent :  entrance  of  air  into  veins,  96 

Cornil  and  Banvier  :  rickets,  469 

Cotterill :  transfasion,  112 

Coulon  :  firacture  of  ribs  without  laceration  of  periosteum,  209 
Cramvton  :  hg8.ture  of  common  iliac  artery,  593 

Crimes :  gangrene,  63,  69  ;  wounds  of  carotid  arteries,  98  ;  secondary  hemorrhage,. 

103  ;  wounds  of  neck,  198  ;  hxiperforate  anus,  735  et  seq.  ,     ,  • 

Croft:  hectic,  53;  plaster  of  Paris  spUnts,  127  ;  fi-actured  pateUa,  30/  ;  tubercle  m 

synovial  membrane,  476  ;  excision  of  hip,  500 
CritveiWiier :  progressive  muscular  atrophy,  531 

Curli^ig :  delayed  union  of  fracture,  133  ;  atrophy  after  fractiue,  471 ;  operations 

for  pHes,  717  ;  hsematocele,  847  ;  orchitis,  848,  849  ;  tumom-s  of  cord,  bod 
Czermah:  laryngoscopy,  739 

Dalhy  :  foreign  bodies  in  the  ear,  184  ;  adenoids  of  the  pharynx,  643  ;  diseases  of 

the  ear,  ch.  xxxv.  passim 
Dalnjmjple :  moUities  ossium,  465  .  ^       i   „f  fo,i-„ir  SQl  • 

DavLcolley  :  gastrostomy,  213;  eversion  ha  fracture  of  neck  of  femm,  291, 

resection  of  bones  m  clubfoot,  544 

Davies,  Bedfern  :  neurotomy,  554  ;i;.,r>  arterv 

Davy:  resection  of  bones  in  clubfoot,  544;  compression  of  common  iliac  aiteiy 

from  rectum,  955,  956  ;  excision  of  knee,  979 
Delagarde  :  on  Chopart's  amputation,  964 
De  la  Martiniere  :  foreign  body  in  windpipe,  198 
Delens  :  orbital  aneurism,  585  ;  painful  union  of  fractye  13b 
Delevine  ■  organisation  of  thi-ombi,  100  ;  death  from  electric  shock,  120 
DeljfeZ:  fracture  of  costal  cartilage,  213  ;  tenotomy.  534 ;  operation  for  varicocele, 

De  Morgan  :  tenotomy  in  fracture,  313  ;  division  of  spinal^accessory  nerve  m  spas- 
modic wryneck,  549;  pressure  for  cm-e  of  auemnsm,  oil 
DenonwZZicrs:  excision  of  rectum,  732  •  aoa 

Dent:  animal  ligatures,  102;  gastrostomy,  234  ;  acute  necrosis,  434 
Dick  ;  rickets  in  puppies,  466 
DicUn:  foreign  body  in  bronchus,  202 

Dickinson:  suppurative  disease  of  viscera,  53,  tetanus,  /4,  ncKeij 

viscera,  466  ;  '  surgical  kidney,'  789 
Dieffenbach  :  ununited  fracture,  136 
Dittel:  gastrostomy,  234 
Dixon :  bullet  lodged  in  the  bladder,  342 
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Dolbeau  :  perinaeal  lithotrity,  828 
Donovan  :  subperiosteal  excision,  9G8 

Doran  :  foreign  bodies  believed  to  have  been  swallowed,  231 
Dor  an,  Alhan  :  cystic  tumours  of  ovary,  877 
Doutrelepont :  subperiosteal  excision  of  elbow,  972 
Diichenne  :  pseudo-hypertrophic  paralysis,  533 
Dulia :  ivory  exostosis  of  antrum,  459,  460 
Dumville  :  abscess  in  arachnoid  cavity,  166 
Duncan :  transfusion,  112 

Dupuytren:  btu-ns,  118;  Pott's  fracture,  326;  artificial  anus,  700;  bilateral 
lithotomy,  826 

Durham:  injuries  of  neck,  ch.  s..  passim;  foreign  bodies  in  windi^ipe,  198;  scald 
of  larynx,  198 ;  cesophagotomy,  206 ;  gastrotomy,  232 ;  mollities  ossium,  464, 
466  ;  hypertrophy  of  bone,  470  ;  acne  rosacea,  639  ;  diseases  of  nose,  ch.  xxx. ; 
diseases  of  larynx,  ch.  xxxiv.  passim 

Earle  :  soot  cancer,  861 
Edelherg  :  inflammatory  fever,  14 

Edmunds  :  ligature  of  arteries,  99 ;  cirsoid  aneurism,  566,  601 

Eliot :  sarcoma  of  tonsil,  629 

Elliotson  :  glanders,  84 

Ellis  :  vaccination,  938 

Ellis  of  Gloucester  :  flatfoot,  543 

Emmet :  gimshot  wound  of  vagina,  871 

Erichsen  :  secondary  haemorrhage,  103  ;  ununited  fracture,  136 ;  cerebral  irritation, 
157 ;  concussion  of  spine,  182  ;  extension  in  fractm-ed  thigh,  299 ;  treatment  of 
fractm-ed  thigh,  302  ;  reduction  of  old  dislocations,  315  ;  orbital  anem-ism, 
585  ;  anem-ism  of  profunda  femoris,  596  ;  ligature  of  common  femoral,  597 

Esmarch:  dressing  wounds,  34;  excision  of  elbow,  344;  elastic  bandage  for  re- 
straiaing  hemorrhage,  915 

Eulenhurg  :  lateral  cm-vature  of  spine,  517 

Eve  :  on  dislocation  of  the  shoulder,  139  ;  of  the  hip,  315  ;  strangulated  hernia 
into  fossa  intersigmoidea,  713 

Fahbri  :  dislocation  of  thumb,  285  ;  dislocation  of  hip,  319 
Fag  an  :  haemarthrosis,  288  ;  gastrostomy,  234 

Fagge,  Hilton :  aneurism  of  abnormal  femoral  artery,  598  ;  psoriasis  of  nails,  926 

Favell :  sutiu-e  of  nerves,  551 

Fayrer:  snake-bites,  82 ;  hydrophobia,  85 

Fearn  :  distal  hgature  in  innominate  aneurism,  581 

Fehleisen  :  micrococci  in  erysipelas,  57 

FemvicTi :  excision  of  trarmiatic  stricture,  807  ;  endoscope,  819 

Fenwiclc  of  Montreal :  injury  of  vessels,  93 ;  imperforate  anus,  735 ;  excision  of 

the  knee,  979 
Fer6  :  longitudinal  and  spiral  fractures,  122 
Fergus  :  rupture  of  gall-bladder,  225 

Fergu  sson  :  fr-actiu'e  of  coronoid  process  of  jaw,  187  ;  dislocation  of  semilunar  car- 
tilages, 325  ;  dislocation  of  foot,  327  ;  manipulation  in  aneurism,  578  ;  harelij), 
613  ;  staphyloraphy,  G18  et  seq. 

Ferrier  :  Meni^ire's  disease,  763  ;  cerebral  abscess,  763 

Fischer  :  cut-throat,  198  ;  wound  of  heart,  210 

Fitzgerald  :  radical  cure  of  hernia,  692 

Fleming  :  cervical  caries,  516 

Floiver :  dislocation  of  acromion,  268  ;  of  shoulder,  269;  injuries  of  upper  extremity, 

ch.  xiv.  passi/m 
Ford:  classification  of  stages  of  hip-disease,  495 
Forde  :  hernia  of  lung,  215 
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Forster,  Coojier  :  harelip,  613 

Foster  :  congenital  obliteration  of  iiretlira,  785 

Foumier  :  dislocation  of  hip,  316 

Fox,  Tilbury  :  parasitic  fimgi,  917 

Fox,  Wilson  :  structure  of  tubercle,  384 

France  :  orbital  aneurism,  585 

Frogley :  enchondroma,  457 

Frothinghavi :  old  operation  for  traumatic  aneurism,  572 
Fruitniglit :  pin  in  posterior  nares,  204 

Gairdmr :  cut-throat,  195  ;  rupture  of  aneurism,  569 
Gamgee  :  enchondroma  of  femur,  457 

Gaiit :  subcutaneous  section  of  femur,  492 ;  excision  of  knee,  965 
Garson  :  supra-pubic  cystotomy,  827 

Gay :  varicose  veins,  607  ;  wound  of  bowel  in  paracentesis,  677 ;  extraperitoneal 

herniotomy,  710 
Gihh  :  follicular  larjnigitis,  744 
Gihier :  hydi'ophobia,  87 
Gihney :  perityphlitis  in  children,  497 
Giraldes  :  operation  for  harehp,  616  ;  cyst  of  antrum,  633 

Godlee  :  affections  of  the  cutaneous  system,  ch.  xlii. ;  resection  of  ribs,  221 ;  dislo- 
cation of  semilunar  cartilages,  325 
Goodhart :  erythema  nodosum,  55 
Gordon:  trephining  the  spine,  178 

Gordon  of  Belfast :  fracture  of  clavicle,  250  ;  fracture  of  lower  end  of  radius,  263 
Gosselin  :  antiseptics,  35  ;  ruptm-e  of  lung,  219 

Gould:  arteritis  obliterans,  559  ;  Esmarch's  bandage  in  aneurism,  578 ;  varicocele, 

857  ;  amputation  of  penis,  863 
Gray  :  serous  discharge  in  injuries  of  the  head,  154 
Green:  structm-e  of  tubercle,  383  ;  of  gummata,  411 
Greene  :  removal  of  bronchocele,  901 
Greenish :  spontaneous  fracture,  471 
Gritti  :  amputation  at  knee,  960 

Gross,  Prof.  S. :  foreign  bodies  in  windpipe,  198  ;  subcutaneous  section  of  bone,  492  ; 

deviation  of  septum  nasi,  640 ;  amputation  of  breast,  897 
GiLerin,  Jules :  genu  valgum,  545 
Gulliver :  atheroma,  557 

Guthrie :  injuries  of  vessels,  92 ;  wound  of  vein,  94 ;  contractility  of  arteries,  95  ; 
bleeding  from  lower  end  of  artery,  97  ;  biillet  in  pleiu-a,  342 ;  ligature  of  pos- 
terior tibial,  601 

Guybn :  ligature  of  external  carotid,  198,  584 

Malces  :  gastro-intestinal  fistula,  779 

Balford :  snake-bites,  83  ;  ruptin-e  of  trachea,  198 

Hamilton:  dislocation  of  spine,  176;  subluxation  of  jaw,  192;  fracture  of  neck  of 

humerus,  253  ;  dislocation  of  the  shoulder,  273 
Bamilton  of  Edinburgh  :  sponge-grafting,  45 

Hancoch  :  perforating  disease  of  foot,  921 ;  subastragaloid  amputation,  963 
Hardie  :  radical  cure  of  hernia,  691 ;  transplantation  of  bone,  948  ;  amputation  at 

knee,  959 
Hardy :  molluscum,  912 

Barley,  Dr.  J. :  succus  conii  in  muscular  spasm,  549 

Harrison  of  Liverpool:  treatment  of  polypus,  648];  enlarged  prostate,  784;  rupture 

of  bladder  from  retention,  791 ;  operations  for  stricture,  795 ;  abscess  m  perma;o, 

802  ;  sounding  for  stone,  817 
Haward:  delirium  tremens,  77;  transfusion,  112;  treatment  of  lymph  adenoma, 

365  ;  operations  for  oztena  and  polypus  nasi,  646;  cancer  of  thjToid,  901;  ether 

as  an  anesthetic,  940 


INDEX  OF  AUTHOES. 


xlv 


Hawkins,  Ccesar :  subcutaneous  bony  tumour,  357  ;  warty  tumour  of  cicatrices, 
42B ;  cancer  of  spine,  521 ;  fibrous  tumour  of  cranium,  623 ;  cyst  of  broad 
ligament,  878  ;  cancer  of  thyroid,  901 

Heath  :  faulty  union,  138 ;  fracture  of  neck  of  jaw,  186 ;  fracture  of  jaw,  189 ;  dis- 
location of  jaw,  191 ;  rupture  of  bladder,  239 ;  CoUes's  fracture,  266 ;  distal 
ligature  in  thoracic  anem-ism,  580;  diseases  of  antrum,  633;  timiours  of  jaw, 
632,  636;  closm-e  of  jaws,  639;  removal  of  tongue,  658 

Heaton  :  radical  cm-e  of  hernia,  692 

Hcbra :  erythema  nodosum,  55 ;  acne  rosacea,  639 ;  eczema,  904 ;  plica  Polonica, 
920 

Heimann  :  treatment  of  artificial  anus,  701 
Hennen  :  hospital  gangrene,  67 

Henry,  M. :  inflammation  of  vesiculse  seminales,  859 
Hensman :  disease  of  the  larynx,  ch.  xxxiv. 

Heiuett ;  injuries  of  head,  ch.  vii.  passim ;  ununited  fracture,  135  ;  extravasation  in 
arachnoid  cavity,  161 ;  fracture  of  one  table  of  skull,  147  ;  fractures  of  base  of 
skull,  150;  woimd  of  rectum,  245,  342;  disappearance  of  naevus,  364;  fibrocystic 
tumour  of  bone,  463 ;  femoral  aneurism,  596  ;  meningocele,  622 ;  omental  sacs, 
695 ;  spontaneous  cure  of  fistula,  722 ;  laryngotomy,  741 ;  ampiitation  of  fore- 
arm, 954 

Hey:  dislocation  of  jaw,  190;  infantile  hernia,  704;  amputation  of  metatarsus,  964 
Hill :  ununited  fractm-e,  136 

Hill,  B. :  fi-acture  of  jaw,  189  ;  on  Otis's  operation,  807 

Hilton :  rest  in  inflammation,  20 ;  opening  abscesses,  41 ;  fracture  of  base,  154 ; 

foreign  body  in  windpipe,  201 ;  nasal  snare,  647 
Hinton  :  diseases  of  the  ear,  ch.  xxxv.  passim. 
Hitzig  :  motor  areas  of  brain,  170 ;  dislocation  of  metatarsus,  331 
Hodges  :  fi-acture  of  radius,  261 ;  excision  of  knee,  981 
Hodghin  :  lymphadenoma,  365 
Hodgson :  macroglossia,  651 

Hodgson  of  Brighton :  cancer  of  retained  testis,  840 

Holden :  fracture  of  base  of  skull,  166 ;  reduction  of  dislocation  of  shoulder,  277 ; 

digital  pressure  in  aneurism,  575 
Holt :  prolonged  pressure  for  cure  of  aneurism  under  anaesthesia,  577 ;  tumour  of 

pharynx,  661 ;  ru^jture  of  strictm'e,  805 
Holthouse  :  dislocation  of  knee,  323 

Horsley,  Victor  :  myxoma  of  spine,  520  ;  trephining,  624 ;  cerebral  abscess,  763 
Hotva/rd :  plugging  the  nose,  642 

Howse  :  gastrostomy,  234  ;  ossification  of  artery,  560 ;  tracheotomy  tubes,  752 
Hueter  :  loose  bodies  in  joints,  506 ;  excision  of  hip,  975 
Huguier  :  ox^eration  for  imperforate  anus,  735 

Hullce  :  tetanus,  76  ;  abscess  in  brain,  166  ;  foreign  bodies  in  windpipe,  199,  202  ; 
fracture  of  inner  end  of  clavicle,  248 ;  dislocation  of  acromion,  268  ;  dislocation 
of  shoulder,  269  ;  compound  dislocation  of  shotdder,  277  ;  injm-ies  of  upper 
extremity,  ch.  xiv.  passim ;  arterio-venous  anem-ism,  566 ;  thoracic  aneurism, 
580 ;  tracheotomy,  750 

Humjihry :  dislocation  of  the  thumb,  285 ;  dislocation  of  hip,  315  ;  excision  of 
condyle  of  jaw,  489 ;  loose  bodies  in  joints,  486 ;  flatfoot,  542  ;  macroglossia, 
651 ;  disease  of  the  male  organs,  ch.  xxxix.  ijassim 

Hunt :  fractiu'e  of  larynx,  197 

Hunter :  temperature  in  inflammation,  12 ;  organisation  of  blood,  22 ;  union  of 
wounds,  24 ;  contractility  of  arteries,  95  ;  inoculation  of  himself  with  venereal 
matter,  410 ;  loose  cartilages,  486 ;  rupture  of  tendo  Achillis,  524 ;  union  of 
tendons  after  subcutaneous  division,  534 ;  multiple  stricture,  788 

Hitchinson :  phagedsena,  69 ;  senile  gangrene,  70 ;  injuries  of  head,  ch.  vii. 
passim  ;  fractured  patella,  305  et  scq. ;  diagnosis  of  chancre,  404 ;  syphilitic 
teeth,  415;  syphilis  conveyed  to  the  mother,  417  ;  lupus,  423;  injuries  of  nerves. 
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550 ;  congenital  tumonr  of  tongue,  G55  ;  interstitial  keratitis,  415 ;  orchitis, 

849  ;  diseases  of  women,  ch.  xxxix.  paaaim 
Hutcliinson  junior  :  sprains  of  elbow,  282 
Hutchinson  of  New  York  :  treatment  of  hip-tlisease,  500 

Ilott :  exostosis  of  cranium,  460 

Jackson,  Carr  :  abscess  in  bone,  440 

Jacobson :  intra-cranial  extravasation,  159  ;  fractures,  ch.  vi. ;  injuries  of  the  back, 

ch.  viii. ;  sujira-piibic  cystotomy,  827 
James  :  senile  gangi-ene,  70 

Jenner :  forms  of  scrofula,  385  ;  rickets,  4G6 ;  diseases  of  skui,  ch.  xhi.  passim 

Jennings  :  transfusion,  111 

Jessop  :  spina  bifida,  523 

Johnson,  G. :  cancer  of  retained  testis,  840 

Johnson,  H.  C. :  ligature  of  common  carotid  for  wound  of  internal  carotid,  98 

Johnstone  :  congenital  tumoiu:  in  spinal  canal,  356 

Jones,  Bence  :  tests  for  calculi,  815 

Jones,  Joseph  :  temperature  in  tetanus,  76 

Jones,  Macnaugton :  excision  of  entu-e  tarsus,  985 

Jones,  Thoreshy  :  dislocation  of  sacrum,  238 

Jorda/n :  ununited  fracture,  136 

Jordan,  Fitrneaux  :  urethrotomy,  800  ;  amputation  at  hip,  958  ■ 
Jordison  :  fracture  of  the  spine,  179 
Jiidson  :  rupture  of  plantaris,  524 

Keegan  :  Utholapaxy  in  boys,  820 

Eee'tley  :  bm-ied  sutures,  32 ;  radical  cure  of  hernia,  692 

Kelly  :  dislocation  of  the  shoulder,  275  ;  of  elbow,  281 ;  thumb,  28§ 

Key,  Aston  :  fi-acture  of  trochanter,  295  ;  treatment  of  inflamed  gat  in  hernia,  69.6 

King  don  :  obturator  hernia,  712 

Kirhes :  embohsm,  560 

Kirkpatrick  :  potassa  cum  calce  in  caries,  445 
Klebs  :  hydrophobia,  87 
Koch :  micro-organisms,  382 

Kocher  :  dislocation  of  the  shoulder,  275  ;  removal  of  tongue,  659 
Kdhler :  inflammatory  fever,  14 
Krishaher :  catheterism  of  oesophagus,  663 

Lancereaux :  period  of  incubation  after  syphihtic  moculation,  303 ;  efi-ects  of  re- 
moval of  syphilitic  sores,  407  ;  syphihtic  fever,  407  ;  classification  of  syphilis, 
408  ;  lesions  in  secondary  syphihs,  412 

Lane :  animal  ligatures,  101  ,        „ , .        •  •      r     1 1 

Lanqenheck :  vicious  union,  138  ;  gimshot  woimd  of  knee,  345  ;  excision  of  ankle 
in  gunshot  wounds,  345;  subcutaneous  section  of  bone,  492;  operation  for 
complicated  harelip,  617 ;  staphyloraphy,  621 ;  osteoplastic  resection  of  jaw,  63 , 

Langton:  equinia  mitis,  85 ;  treatment  of  irreducible  hernia,  684  ;  hernia  of  the 

ovary,  679  ■  .       r  ^  oaa 

Larrey  :  wound  of  intercostal  artery,  218  ;  excision  of  shoulder,  344 

Lebert :  neuroma,  366  .  ^ 

Lee  H  ■  primary  excision  of  ankle,  328  ;  syphilis  and  gonorrhoea,  ch.  xx.  passtv,  , 
'on  Hunter's  self-inoculation,  410  ;  phlebitis,  603  ct  scq. ;  varicose  veins,  008; 
prostatic  discharges,  781 ;  operation  for  varicocele,  859 ;  rectangular  amputa- 
tion, 961 ;  excision  of  the  ankle,  982 

Lee,  S. :  dissection  of  dislocation  of  hip,  318 

Lefort :  congenital  communication  of  rectum  and  vagma,  734 

Letenneur  :  aneurism  of  external  circumflex,  596 
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Levis:  introduction  of  horsehair  into  aneiirism,  579  ;  mjection  of  hydrocele  with 

carbolic  acid,  843 
Lidell:  fracture  of  base  of  skull,  154 
Liebrecht :  excision  of  anlde,  983 
Lisfranc  :  amputation  of  metatarsus,  964 

Lister :  inflammation,  4 ;  changes  in  pigment  cells  in  inflammation,  8 ;  dressing 
wounds,  33  et  seq. ;  hospital  gangrene,  67  ;  ligatiire  of  arteries,  antiseptic,  102  ; 
vicious  imion,  138  ;  removal  of  vocal  cords,  747 ;  chloroform,  942 ;  aortic 
tom-niquet,  955  ;  excision  of  wrist,  972 

Liston  :  foreign  body  in  bronchus,  202  ;  cysts  of  bone,  463 

Little  :  orthoptedic  surgery,  ch.  xxvi.  passim ;  spinal  curvature  and  empyema,  518 
Littrc  :  concussion,  155 

Lloyd,  Dr. :  elephantiasis  of  the  scrotum,  860 
Lloyd,  Mr. :  rectal  lithotomy,  826 
Lloyd,  Jordan  :  compression  of  external  iliac,  956 
LocTiiuood :  pathology  of  infantile  hernia,  704 

Longmore  :  gunshot  woimds,  ch.  xvi.  xmssim  ;  trephining  in  woimds  of  head,  887 
Loreta :  introduction  of  wire  into  sac  of  aneurism,  579  ;  stricture  of  pylorus,  676 
Loizhech  :  fracture  of  neck  of  scapiila,  252 
Louis  :  tumours  of  dura  mata,  623 
Loiue  :  dislocation  of  shoulder,  275 
Lowson  :  fracture  of  spine,  174 

Lucas :  skin-grafting,  45  ;  cerebrospinal  fluid  discharged  in  fractru'e  of  vertex,  152  ; 
enucleation  of  tumom*  of  bone,  458  ;  removal  of  tonsU,  629  ;  umbilical  hernia, 
711 

LuTie  :  dislocation  of  hip,  323 

Lund  :  resection  of  astragalus  in  clubfoot,  544 ;  axillary  aneurism,  588  ;  urethrotomy, 
807 

Lunn  :  distal  compression  in  abdominal  aneurism,  577 
Lyell  :  fracture  of  ribs,  209 

Macartney  :  immediate  iinion  of  wounds,  24 
MacCartliy  :  animal  ligatiu-es,  101 

MacCormac  :  gastrostomy,  234 ;  rupture  of  bladder,  241 ;  fracture  of  olecranon, 
261 ;  gunshot  woimds  of  abdomen,  342 ;  loose  cartilage,  487  ;  radical  cure  of 
hernia,  691 ;  removal  of  bronchoeele,  900  ;  Tagliacotian  operation,  948 

MacEwen  :  fractured  patella,  308 ;  osteotomy,  547 

Mackenzie  :  treatment  of  bronchoeele,  899 

Maclaren  :  hernia  cerebri,  166 

Macleod  :  hospital  gangrene,  67  ;  Syme's  amputation,  962 
MacLeod  :  CoUes's  fracture,  264 

Macnamara  :  gastrostomy,  234  ;  lymphoma  of  medulla  of  bone,  365  ;  orchitis,  849 
Maisonneuve  :  dislocation  of  jaw,  191;  cut-throat,  198 ;  urethrotomy,  806  cauteri- 
sation en  fleches,'  936 
Makins  :  resection  of  gut,  696 

Malgaicjne  :  fracture  of  neck  of  scapula,  252  ;  of  neck  of  hmnerus,  255  ;  dislocation 
of  shoulder,  274 ;  fracture  of  upper  third  of  femur,  299  ;  fractiu-ed  femur,  303  ; 
dislocation  of  toes,  332 

Mapother :  osteo-aneurism,  457 

Ma/rcet :  hydrophobia,  86 

Marsh  :  peritonitis,  222 ;  disease  of  hip,  498  et  seq. ;  clubfoot,  538  ;  flatfoot,  643  ; 

knock-knee,  546  ;  artificial  anus,  701 ;  tracheotomy,  751 
Marshall :  nerve-stretching,  555  ;  treatment  of  varicose  veins,  609 ;  colectomy,  733 
Martin,  R. :  injection  of  hydrocele  with  iodine,  842 
Martyn :  enchondroma  of  phalanges,  457 

Mason :  imunited  fracture,  130  ;  salivary  fistula,  184 ;  congenital  tumoiu-  of  tongue, 
655 
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Maunder  :  secondary  liasmorrhage,  103 ;  ligatui-e  of  ax-tery  in  inflammation,  100  ; 

fi-acture  of  exostosis,  402  ;  elastic  ligature  in  fistula,  722 
May  :  fracture  of  spine,  174  ;  ligature  of  arteries,  588 
Messer  :  enlarged  prostate,  781 
Meyer  :  adenoids  of  the  pharynx,  643 
Michel :  ranula,  627 
Monod  :  varicocele,  857 
Moan  :  splint  for  fractiu-ed  jaw,  188 

Moore,  C.  H, :  hremorrhage,  ch.  iv.  2^(i'Ssi'>n  :  entrance  of  air  into  veins,  96  ;  ruptm-e 
of  stomach,  223  ;  impaction  of  femm*  in  acetabulum,  238 ;  rodent  cancer,  423  ; 
introduction  of  wire  into  sac  of  aneurism,  579  ;  division  of  lingual  nerve,  GGO 

Moore,  J. :  cervical  caries,  516 

Moore  of  Dithlin  :  abdominal  anemism,  592 

Morgan :  gastrostomy,  234 

Morris  :  longitudinal  and  spu-al  fracture,  122,  303 ;  salivary  fistula,  183 ;  bi-tro- 
chanteric  measurement,  291 ;  fractured  patella,  308 ;  dislocation  of  hip,  314 
et  seq. ;  enucleation  of  tumour  of  bone,  458 ;  lawn  tennis  arm,  524  ;  reduction 
'  en  masse,'  685  ;  injuries  of  lower  extremity,  ch.  xv. ;  urethi-al  fever,  794 

Morton :  treatment  of  spina  bifida,  522 

Mott :  hgature  of  common  femoral,  597  ;  excision  of  clavicle,  908 
Moxon  :  serous  discharge  in  injm-ies  of  head,  153  ;  atheroma,  557 
Mitrray,  Dr. :  chloroform  rash,  54 

Murray  of  Newcastle  :  introduction  of  carbolised  gut  into  aneurism,  579  ;  compres- 
sion of  aorta  for  anem-ism,  592 
Mushett :  trephining,  149  ;  hydatids  of  scrotum,  862 
Myrtle  :  contracted  palmar  fascia,  545 

Nayler :  alopecia,  409  ;  eczematous  ulcers,  420  ;  diseases  of  skin,  ch.  xlii.  passim 
Nelaton:  dislocation  of  jaw,  189,  190;  emphjj-sema,  214;  ruptm-e  of  lung,  219; 

dislocation  of  the  thumb,  286 ;  test  for  displacement  of  head  of  femm-,  290 ; 

cysts  of  bone,  463  ;  ganglion,  530 ;  removal  of  nasopharyngeal  polypus,  649 
Norris :  delayed  miion  of  fracture,  133  ;  ununited  fi-acture,  136 ;  atrophy  of  bone 

after  fracture,  470 ;  ligature  of  femoral,  599 
Nunneley  :  orbital  anemism,  585 

NussboMm  :  transplantation  of  bone,  136 ;  nerve-stretchmg,  555 

Obre  :  obturator  hernia,  711 
Ogle :  hydrophobia,  87 

Ogston :  ligatm-e  of  deep  palmar  arch,  247  ;  obhque  fractm-e  of  humerus,  256 ; 

dislocation  of  elbow,  281 ;  flatfoot,  543 
Oilier :  pamful  imion  of  fracture,  138  ;  subperiosteal  excisions,  967  ;  of  knee,  977  ; 

of  OS  calcis,  984 
Onderdonh  :  ligature  of  arteries  in  inflammation,  105 
Ormerod  :  mollities  ossium,  464 
Osbom :  origin  of  encysted  hydrocele,  845 
Osborn  of  Dover  :  tracheotomy,  751 
0' SJiaughnessy  :  enchondroma  of  jaw,  635 

Otis :  natural  calibre  of  the  urethra,  794 ;  operation  for  strictm-e,  807 
Ottley  :  fungous  tumour  of  dvu-a  mater,  623 

Owen :  eversion  in  fractm-e  of  cervix  femoris,  291 ;  position  of  limb  in  hip-disease, 
495  ;  cervical  caries,  516 

Packard :  Colles's  fracture,  264 
Page  :  skin-grafting,  44 

Page,  Herbert :  concussion  of  the  spme,  181 ;  nerve  sutm-e,  552 ;  treatment  ol 

carbuncle,  924  r  ■  a 

Paget:  tumours,  cli.  xvii. ^jasswi  ;  ulcers,  ch.  x^. passim;  causes  of  mflammatiou. 
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10 ;  residual  abscess,  41 ;  fistula,  4'2  ;  chronic  pytcmia,  52  ;  treatment  of  sprains, 
287  ;  enchontboma  running  a  malignant  course,  356  ;  senile  scrofala,  387  ;  ner- 
vous affections,  388  et  seq. ;  harm  from  healing  of  ulcers,  420 ;  scars,  426,  427  ; 
ostitis  deformans,  432  ;  tumours  of  bone,  457,  458  ;  hypertrophy  of  bone,  470  ; 
temperatiure  in  joint-disease,  493  ;  hysterical  disease  of  joints,  493  ;  dislocation 
of  tendons,  525 ;  removal  of  tongue,  658 ;  oesophageal  stammering,  662  ;  warm 
bath  in  strangulated  hernia,  683  ;  sexual  hypochondriasis,  857  ;  varicocele,  857  ; 
phimosis  treated  without  operation,  862 ;  phimosis,  862 ;  disease  of  nipple 
followed  by  cancer  of  breast,  897  ;  carbimcle,  924  ;  facial  carbuncle,  925 
Fancoast :  aortic  tourniquet,  955 

Parher,  B.  W. :  enucleation  of  nsevus,  361 ;  embolism,  557  ;  excision  of  laip,  975 
ParTier,  B-usliton :  omental  hernia,  680  ;  radical  cure  of  hernia,  691 ;  ftecal  fistula, 

700  ;  umbihcal  hernia,  711 
ParTier,  Willard  :  ruptured  perinseum,  870 
Parrot :  rickets,  467 

Partridge :  laceration  of  duodenum,  223  ;  anatomy  of  imperforate  anus,  733  ; 

gangrene  of  penis,  865 
PasteiLr :  hydrophobia,  88 
Peacock  :  dissecting  aneiu-ism,  564 
Perreve  :  rupture  of  stricture,  805 
PJdllips,  B. :  dislocation  of  astragalus,  328 

Pick :  traumatic  fever,  28  ;  injury  of  artery,  93  ;  dislocation  of  clavicle,  269  ;  frac- 
tm-ed  patella,  308  ;  extu-pation  of  larynx,  746  ;  hypospadias,  786  ;  amputation 
through  knee,  959 

Pilcher  :  CoUes's  fractm-e,  264 

Pilz  :  statistics  of  ligature  of  carotid,  583 

Pirogoff :  amputation  of  foot,  963 

Pirrie  :  acupressure,  106  ;  reduction  of  dislocation  of  shoulder,  275  ;  reduction  of 
dislocation  of  hip,  322 

Poland  :  injuries  of  chest,  ch.  xi.  passim ;  tetanus,  75  ;  glanders,  84  ;  injm'ies  of 
cartilage,  140  ;  woiind  of  heart,  216  ;  compound  fracture  of  patella,  309  ;  dislo- 
cation of  ankle,  327  ;  bullet  in  pleura,  342  ;  subclavian  anevirism,  586 

Politzer  :  method  of  inflating  the  tympammi,  760 

PollocJc :  skin-grafting,  44  ;  mjuries  of  abdomen,  ch.  xii.  passim  ;  dislocation  of  the 
jaw,  190  ;  foreign  body  in  oesophagus,  205  ;  blows  on  abdomen,  222 ;  rupture 
of  liver,  225  ;  foreign  body  in  stomach,  231  ;  dislocation  of  astragalus,  330 ; 
sulphuric  acid  in  caries,  445  ;  mesenteric  aneurism,  592  ;  median  harelip,  613  ; 
staphyloraphy,  621 ;  tumours  of  jaw,  635  ;  pouch  of  the  oesophagus,  661  ; 
operation  for  piles,  718  ;  moUuscum  fibrosran,  913  ;  amputation  at  knee,  960  :, 
excision  of  scapida,  968 

Pooley :  gastrostomy,  232 

Porter  :  ligature  of  common  femoral,  597 

Pott :  injiu-ies  of  the  head,  146  ;  hernia  of  the  bladder,  772 

Power,  D'Arcy  :  CoUes's  fracture,  263 

Pravaz,  jun. :  congenital  dislocation,  503 

Pntdden  :  multiple  neuroma,  555 

Ptizcy  :  skin-grafting,  45 

Quain,  Mr. :  foreign  body  in  bowel,  231 ;  dissection  of  dislocation  of  hip,  318 

Bedfern  :  injuries  of  cartilage,  140  ;  ulceration  of  cartilage,  483 

Beeves  :  genu  valgmn,  546  ;  contracted  palmar  fascia,  545  ;  operation  for  piles,  718;, 

fistula  in  ano,  722 
Beidimger ;  fracture  of  cervix  femoris,  292 ;  Esmarch's  bandage,  945 
Beverdin  :  skin-grafting,  44  ;  umbilical  hernia,  711 
Bichardson  :  ether  spray,  939 
Bichardson  of  Duhlin  :  rupture  of  sti-icture,  805 
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Richerand :  experiment  to  illustrate  the  production  of  popliteal  aneurism,  563 
liicord  :  length  of  mercurial  course,  413 

Biiulfleisch  :  organisation  of  blood,  23 ;  pus,  38  ;  cicatrisation,  27  ;  tubercle,  384 ; 

moUities  ossium,  465  ;  rickets,  pathology  of,  469  ;  ulceration  of  cartilage,  483 
Hiiiger  :  aconite  in  erj'sipelas,  59  ;  treatment  of  boils,  923 

Bivington :  injm-y  of  vessels,  93 ;  temporary  ligatui-e,  97,  198 ;  dislocation  of 
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ITS  PEINCIPLES  AND  PEACTICE. 


CHAPTEE  I. 

INFLAMMATION  AND  THE  PROCESS  OP  UNION  IN  SOFT  PARTS  

TRAUMATIC  FEVER  DRESSING  OF  WOUNDS. 

Inflammation  is  the  name  given  to  a  perverted  vital  action,  the  leading 
features  of  which  are  the  production  of  '  redness,  swelling,  heat  and  pain '  ' 
in  the  part. 

These  symptoms  depend  upon  congestion,  or  the  loading  of  the  inflamed  Conges- 
part  with  blood  ;  and  this  congestion  is  spoken  of  m  surgical  language  as 
active,  i.e.  due  to  an  increased  supply,  or  passive,  i.e.  due  to  diminished 
power  of  circulation  or  impeded  return  of  blood.  As  congestion  forms  an 
essential  part  of  all  inflammatory  processes,  it  will  be  convenient  here  to 
consider  it  somewhat  in  detail,  before  proceeding  to  the  consideration  of  the 
phenomena  of  inflammation,  as  it  will  assist  in  clearing  up  what  will  have 
to  be  said  on  this  subject.  At  the  same  time  it  must  be  borne  in  mind  that 
congestion,  and  especially  passive  congestion,  is  by  no  means  always,  nor 
indeed  usually,  an  inflammatory  condition.  Any  cause  which  prevents  the 
return  of  the  venous  blood^ — a  ligature  round  the  limb,  a  tumour  in  the  course 
of  the  vein,  even  prolonged  standing  or  exposure  to  heat,  besides  uanumerable 
other  similar  conditions — may  determine  passive  congestion.  While,  at  the 
same  time,  determination  of  blood,  or  active  congestion,  as  in  blushing,  the 
turgescence  of  erectile  organs,  or  the  afflux  of  blood  to  the  salivary  glands 
during  mastication,  is  an  element  in  thousands  of  the  actions  of  daily  life, 
and  can  scarcely  therefore  be  considered  a  disease.  Similarly  it  may  be  said 
with  respect  to  many  of  the  phenomena  of  inflammation,  and  even  with  respect 
to  inflammation  itself,  that  it  is  very  difficult,  if  not  impossible,  to  draw  an 
accurate  limit  between  health  and  disease.  Exudation  of  the  plasma  of  the 
blood  almost  certainly  takes  place  as  a  physiological  process,  and  exudation 
of  the  leucocytes  very  probably  does  so.  Inflammation  itself  is  only  vital 
action  perverted  by  some  injury;  and  who  is  to  say  where  the  limit  is 
between  the  injuries  which  are  and  those  which  are  not  compatible  with 
health? 

Active  congestion,  active  local  hyperemia,  determination  of  blood,  may  be  Active  con- 
gestion. 

'  This  is  Celsus's  definition  :   '  Notaa  inflammationis  sunt  quatuor,  rubor  et  tumor, 
cum  calore  et  clolore.' 
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INFLAMMATION. 


defined  as  a  condition  in  which  there  is  an  increased  quantity  of  blood  in  a 
part,  flowing  with  increased  rapidity.    If,  for  instance,  a  grain  of  dust  be 
lodged  on  the  eye,  red  vessels  will  be  seen  shooting  over  parts  which  before 
were  perfectly  white,  denoting  a  sudden  afflux  of  blood  to  the  part.    Or  if 
some  irritant  be  applied  to  the  web  of  a  frog's  foot,  when  viewed  under  the 
microscope,  the  small  arteries  will  be  seen  to  dilate  and  the  stream  of  blood 
to  flow  more  rapidly.    This  is  active  congestion,  or  determination  of  blood 
to  a  part.    It  is  a  vital  action,  and  is  often  very  transitory  ;  the  dilated  vessels 
almost  immediately  recovering  their  normal  calibre,  and  the  blood  current 
slowing  down  to  its  normal  rate  of  progress.    It  is,  as  has  been  stated,  an 
element  in  thousands  of  the  actions  of  daily  life,  and  occurs  in  those  conditions 
where  a  sudden  increase  of  blood  is  required  for  some  physiological  purpose. 
Thus,  a  morsel  of  food  is  introduced  into  the  mouth,  requiring  an  increased 
quantity  of  saliva  for  its  insalivation ;  immediately  an  active  congestion  of, 
or  determination  of  blood  to,  the  salivary  glands  takes  place,  causing  a  more 
active  secretion  and  an  increased  flow  of  saliva.    It  is,  however,  frequently 
associated  with  disease,  and  is  involved  in  most  surgical  processes,  forming 
an  essential  element  in  inflammation.    In  disease,  active  congestion  is  pro- 
duced by  the  application  of  some  irritant,  which  may  act  ha  two  separate 
ways,  viz.,  either  in  a  reflex  manner  by  stimulating  the  sensory  nerves  of  a 
part,  or  by  paralysing  the  muscular  coats  of  the  blood  vessels  and  so  causing 
them  to  dilate.    The  muscular  coats  of  the  blood-vessels  are  supphed  by  the 
vaso-motor  sympathetic  nerves,  and  it  is  luiown  that  any  irritation  of  a  sensory 
nerve  will  by  reflex  action  produce  an  inhibition  of  the  vaso-motor  nerves  of  the 
vessels  in  the  area  supphed  by  that  nerve,  and  so  an  immediate  dilatation  of 
the  vessels  and  a  determination  of  blood.    Or,  on  the  other  hand,  any  irritant 
sufficiently  powerful  to  injuriously  affect  the  coats  of  the  vessel,  may  paralyse 
their  muscle  cells  and  so  cause  a  dilatation  and  an  increased  flow  of  blood. 

The  symptoms  of  active  congestion  are  those  which  we  should  expect  to 
find  in  a  part  m  which  there  is  an  increased  quantity  of  blood  flowmg  with 
increased  activity.  The  blood  being  in  greater  quantity  there  is  necessaxfly 
swelling  and  flowing  with  greater  rapidity  it  parts  with  but  little  oxygen  m 
its  passage  through  the  capillaries,  and  there  is  therefore  redness  of  a  bright 
scarlet  hue.  There  is  also  a  sensation  of  fuhiess  and  heat  m  the  part,  and  its 
functional  activity  is  increased.  ,    ,  ^  -, 

Passive  Passive  congestion,  or  passive  hypertemia,  may  be  defined  as  a  condition 

congestion.  ^^^^^i  the  blood  in  a  part  is  increased  in  quantity,  but  flows  with  dimin- 
ished rapidity,  and  is  consequently  of  a  darker  colour  than  natural.  It  is 
a  purely  mechanical  condition,  and  may  exist  quite  independently  of  inflam- 
mation •  but  at  the  same  time  it  may  be  a  direct  outcome  of  the  inflammatory 
process,'  or,  on  the  other  hand,  may  act  as  a  powerful  predisposing  cause  of 

inflammation.  .  i    i    x  ^  j 

The  phenomena  of  mechanical  passive  congestion  may  be  best  studied  by 
applying  a  hgature  to  a  part,  say  a  finger,  sufficiently  tightly  to  obstruct  the 
return  of  blood  through  the  veins,  without  arresting  its  flow  through  the 
arteries.  If  the  ligature  were  applied  more  tightly  so  as  to  arrest  the  cir- 
culation through  the  arteries  and  veins  simultaneously,  complete  strangu- 
lation would  occur,  and  no  visible  changes  would  take  place  until  gangi;ene 
and  decomposition  commenced.  But  in  the  case  where  the  hgature  is  less 
tightly  applied,  so  that  the  flow  through  the  arteries  is  not  arrested,  whilst 
fe  return  through  the  veins  is  stopped,  the  blood  in  the  affected  area  neces- 
sarily becomes  greatly  increased  in  quantity,  until  all  the  vessels  of  the  part 
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become  turgid  with  blood,  wliicli  of  course  flows  more  and  more  languidly, 
until,  if  the  circulation  through  the  veins  is  entirely  arrested,  complete  stop- 
page takes  place  and  '  stagnation '  is  said  to  have  occurred.  In  consequence 
of  its  prolonged  stay  in  the  capillaries,  the  blood  becomes  more  and  more 
deoxidised,  and  is  therefore  of  a  darker  colour  than  natural.  In  a  less  degree 
of  constriction  of  the  veins,  where  some  of  the  blood  is  still  able  to  find  its 
way  from  the  part  through  them,  a  less  intense  condition  exists,  and  stagna- 
tion does  not  necessarily  occur,  but  the  same  condition  of  dilated  and  turgid 
vessels  with  diminished  movement  exists.  In  order  to  relieve  the  vessels 
of  this  excess  of  fluid,  an  exudation  of  the  more  Av^atery  constituents  of  the 
blood  takes  place  into  the  perivascular  spaces,  so  that  they  become  distended 
with  serous  fluid,  constituting  the  condition  known  as  cadema.  Sometimes 
also  the  corpuscles  of  the  blood  pass  through  the  walls  of  the  vessels  without 
visible  rupture,  though  in  some  cases  of  intense  congestion,  rupture  of 
the  capillaries  may  take  place  and  minute  hsemorrhages  into  the  surround- 
ing tissues  ensue.  The  red  corpuscles  thus  freed  from  the  vessels,  either 
with  or  without  rupture,  become  disintegrated  and  absorbed,  leaving  behind 
them,  however,  some  of  their  pigment,  which  remains  as  a  brown  discoloura- 
tion, which  may  be  seen  in  a  typical  form  in  the  legs  of  old  people  who  have 
been  the  subjects  of  long-continued  congestion  from  varicose  veins. 

The  mechanical  causes  which  lead  to  passive  congestion  are,  first,  any- 
thing which  obstructs  the  return  of  the  venous  blood ;  thus  the  pressure  of 
a  tumour  on  a  vein,  the  long-continued  dependent  position  of  a  part,  the 
force  of  gravity,  or  the  plugging  of  a  vein  by  a  thrombus,  may  all  conduce  to 
the  production  of  a  passive  congestion.  Again,  it  may  be  caused  by  a  lessen- 
ing of  the  normal  forces  of  the  circulation,  as  in  diminution  of  the  propul- 
sive power  of  the  heart  from  the  debility  of  old  age  or  after  certain  exhaust- 
ing fevers.  Or,  lastly,  it  may  be  produced  by  anything  which  obstructs  the 
flow  of  blood  'through  the  arteries  ;  so  that  though  these  vessels  are  able  to 
supply  sufficient  blood  to  the  affected  area,  there  is  not  enough  pressure 
from  behind  to  drive  the  blood  onwards  through  the  veins,  and  consequently 
partial  stagnation  takes  place. 

The  symptoms  of  passive  congestion  are  such  as  one  expects  to  find  in  a 
part  in  which  there  is  excess  of  blood,  flowing  languidly,  and  of  a  darker 
colour  than  natural.  If  a  ligature  be  fairly  tightly  applied  round  a  finger, 
it  will  be  seen  to  become  immediately  sv/ollen,  the  swelling  soon  becoming 
soft  and  pittmg  from  oedema  having  taken  place  ;  it  will  assume  a  dusky  red 
hue,  becoming  after  a  lapse  of  time  dark  red  to  purple ;  there  will  be  a  sen- 
sation of  a  dull  aching  pain  in  the  part,  and  the  temperature  will  probably  soon 
fall  below  the  normal  standard,  but  at  all  events  it  will  never  be  found  to  be 
above  the  natural  heat  of  the  part. 

In  a  part  which  has  long  been  the  seat  of  passive  congestion,  the  func- 
tional activity  is  diminished  and  the  vitality  lowered,  rendering  it  liable  to 
ulcerate  from  shght  causes.  The  tissues  may  also  be  found  to  be  indurated 
and  brawny  from  the  growth  of  fibroid  tissue  aromid  the  vessels,  which  by 
its  pressure  on  the  normal  structures  may  cause  their  atrophy. 

Passive  congestion  as  seen  in  inflammation  appears  to  be  the  result  of  an 
altered  vital  relation  between  the  walls  of  the  capillaries  and  small  veins  and 
their  contained  blood,  and  will  be  considered  more  in  detail  in  discussing  the 
phenomena  of  inflammation. 

Inflammation  may  be  said  to  be  a  combination  of  active  and  passive  Definition 
congestion.    It  is  an  active  congestion,  inasmuch  as,  upon  the  application  niation. 
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of  an  irritant  to  a  part  sufficient  to  cause  inflammation,  there  is  a  dilatation 
of  the  small  arteries,  the  stream  of  blood  flows  more  rapidly,  and  the  dilata- 
tion extends  to  the  capillaries  and  then  to  the  veins ;  and  secondly  it  is  a 
passive  congestion,  because  the  stream  of  blood  shortly  begiias  to  move  more 
slowly,  and  then  oscillates  and  stops  entirely.'  It  has  been  said  above  that  it 
is  a  vital  action  perverted  by  some  injury,  but  we  may  go  further  than  this  and 
say  that  inflammation  consists  not  in  an  increased  but  in  diminished  vitahty 
of  the  tissues  affected,  so  that  any  irritant,  not  sufficiently  intense  to  kill  a 
part,  manifests  itself  by  retardation  of  the  circulation  and  by  those  subse- 
quent extravascular  changes  which  make  up  the  process  of  inflammation. 
A  consideration  of  this  doctrine,  which  was  first  enunciated  by  Professor 
Lister  in  1858,  and  the  discovery  by  Cohnheim  of  the  mechanism  of  exuda- 
tion, led  Dr.  Burdon  Sanderson  in  1876  to  formulate  his  celebrated  and  pro- 
bably almost  imiversally  accepted  definition  of  inflammation.    '  Inflamma- 
tion is  the  aggregate  of  those  results  which  manifest  themselves  in  an 
injured  part  as  the  immediate  consequences  of  the  injurious  action  to  which 
it  has  been  exposed.'  ^    Of  course,  in  such  a  definition  the  word  '  injury '  is 
taken  in  its  widest  sense,  not  limited  to  traumatic  injury,  and  it  is  under- 
stood that  the  '  injury '  is  not  of  such  a  nature  as  to  destroy  at  once  the 
vitality  of  the  part. 

The  path-  Our  knowledge  of  the  phenomena  which  take  place  in  inflammation  is 
ologyofin-  ^  ^-^  ^  derived  from  experiment.  The  inflammatory  process  is 
namma-  ^  ,.,r„  •    • ,     i_  i_  j.  4. 

tion.  artificially  produced  by  the  apphcation  of  some  n-ritant  to  some  transparent 

tissue  of  a  living  animal  placed  under  the  microscope.    For  this  purpose  the 
web  of  a  frog's  foot  is  the  most  convenient,  but  other  tissues,  as  the  wing  of 
a  bat  or  the  mesentery  of  a  rabbit,  may  be  used  for  this  pm-pose.    If  we 
examine  the  normal  circulation  in  the  frog's  web,  we  note  the  corpuscles 
flowing  in  a  continuous  stream  from  the  arteries,  through  the  capillaries, 
into  the  veins.    The  velocity  is  greatest  in  the  arteries,  and  slowest  in  the 
capillaries.    In  the  minute  arteries,  which  are  smaller  than  their  accom- 
panying veins,  a  faint  pulsation,  synchronous  with  the  heart's  action,  may 
occasionally  be  observed  ;  but  in  the  capillaries  and  vems  the  flow  is  a  steady 
one,  so  that  it  is  impossible  to  tell  when  the  systole  of  the  heart  takes 
place.    In  the  smallest  capillaries  the  corpuscles  may  be  seen  flowing  iir 
single  file,  and  without  showing  any  tendency  to  adhere  to  each  other  or  to 
the  wall  of  the  vessel.    But  in  the  larger  capillaries  and  small  arterioles, 
where  it  is  possible  for  several  corpuscles  to  run  abreast,  the  coloured 
corpuscles  will  be  found  to  be  collected  in  the  centre  of  the  channel  formmg 
an  axicd  stream,  while  at  the  sides  of  the  channel,  between  the  central 
stream  and  the  wall  of  the  vessel,  there  is  a  space  in  which  there  are  no  red 
corpuscles,  and  which  is  Imown  as  the  '  inert  layer.'    In  this  layer  white 
corpuscles  may  frequently  be  seen,  moving  slowly  along,  and  often  ni  jerks, 
showing  a  tendency  to  cling  to  and  adhere  to  the  sides  of  the  vessel.  If 
now  an  irritant  be  apphed  to  the  part,  dilatation  of  the  arteries  takes  place, 
and  the  blood  stream  flows  with  increased  rapidity.    In  some  instances  this 
dilatation  is  preceded  by  a  momentary  contraction  or  shrinking  of  the  vessel, 
depending  apparently  upon  the  nature  of  the  irritant  employed  to  excite  the 
inflammation.    But  the  period  of  contraction  is  exceedingly  transient,  and, 
■  Dr  Burdon  Sanderson  says  '  the  employment  of  the  word  determination  should  be 
strictly  limited  to  the  primary  acceleration  of  the  blood-stream  in  and  about  an  injured 
part,  and  should  not  be  so  extended  as  to  comprise  the  subsequent  inflammatory  conges- 
tion.'—' Lancet,'  vol.  i.  187(),  p.  108. 
«  '  Lancet,'  vol.  i.  187(),  p.  150. 
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as  far  as  is  known,  possesses  no  practical  bearing.  The  dilatation  of  the 
arteries  continues  progressively,  luitil  in  some  cases  they  become  as  large  as, 
or  larger  than,  their  accompanying  veins.  This  is  followed  by  a  corre- 
sponding dilatation  of  the  capillaries  and  then  the  veins.  And  we  have  now, 
as  the  first  stage  of  the  inflammatory  condition,  all  the  vessels  of  the  part 
dilated  and  the  blood  flowing  through  them  with  increased  velocity,  or,  in 
other  words,  active  hypercemia.  This  condition,  however,  does  not  last  long  ; 
we  soon  begin  to  note  a  slowing  of  the  blood  stream,  so  that,  whereas  in  the 
first  stage  it  was  impossible  to  differentiate  one  corpuscle  from  another  on 
account  of  the  velocity  of  the  current,  it  is  now  possible  to  recognise  indi- 
vidual corpuscles.  In  some  instances,  where  the  irritant  applied  has  been 
very  powerful,  this  condition  of  dilated  vessels  with  slowed  blood  stream  is 
the  first  thing  noticed  ;  the  increased  velocity  has  been  so  transitory,  and  has 
been  so  rapidly  followed  by  the  slowing  of  the  stream,  that  it  will  have  taken 
place  before  the  microscope  can  be  brought  to  bear  on  the  object.  This 
slowing  of  the  blood  current  is  due  to  the  fact  that  the  corpuscles  acquire  a 
tendency  to  adhere  to  each  other  and  to  the  walls  of  the  vessels.  This 
adhesiveness  is  first  manifested  in  the  white  corpuscles.  If  a  single  corpuscle 
in  the  '  inert  layer '  be  attentively  watched,  it  will  be  seen  to  move  slowly 
along  in  the  course  of  the  current,  presenting  a  peculiar  oscillation  from 
apparently  clinging  every  now  and  then  to  the  wall  of  the  vessel,  then  oscil- 
lating and  again  becommg  free  and  moving  somewhat  farther  in  the  course 
of  the  circulation  and  again  becoming  attached.  These  periods  of  arrest 
become  more  and  more  prolonged,  and  the  course  of  the  corpuscle  slower 
and  slower,  until  eventually  it  becomes  entirely  arrested.  More  and  more 
of  the  white  corpuscles  fall  out  of  the  axial  stream,  mitil  the  inert  layer 
becomes  crowded  with  them,  so  that  sometimes,  especially  in  the  small  veins, 
they  form  a  complete  layer  adhering  to  the  walls  of  the  vessels.  During 
this  time  the  red  corpuscles  still  flow  on  in  the  axial  current,  but  after  a 
time  the  same  adhesiveness  manifests  itself  in  these  structures  and  they 
begin  to  adhere  to  each  other,  first  in  the  veins  and  capillaries,  then  in  the 
arteries;  the  circulation  becomes  slower  and  slower,  and  eventually  alto- 
gether arrested.  The  vessels  are  now  choked  with  stagnant  corpuscles,  and 
a  condition  known  as  '  inflammatory  stasis  '  ensues. 

Considerable  doubt  still  exists  as  to  the  cause  of  this  peculiar  adliesive- 
ness  which  the  corpuscles  develop.  It  would  appear,  however,  to  be  most 
probably  due  to  some  changes  in  the  tissues,  as  the  result  of  the  irritant  that 
has  produced  the  inflammation,  which  cause  the  corpuscles,  when  they  are 
brought  into  contact  with  this  altered  tissue,  to  adhere  together.  It  cannot 
be  due  to  changes  in  the  corpuscles  themselves,  for  as  they  pass  out  of  the 
inflamed  area  they  lose  again  this  pecuHar  property  which  they  exhibited 
whilst  flowing  through  the  injured  part.  The  experiments  of  Sir  Joseph 
Lister  throw  some  hght  upon  this  subject.  He  has  shown  that  in  a  state  of 
health  the  lining  membranes  of  vessels  present  no  tendency  to  encourage 
coagulation  in  the  blood  brought  in  contact  with  them,  but  that  when  the 
walls  of  the  vessels  are  diseased  there  is  this  tendency,  and  the  blood  behaves 
as  if  it  were  in  contact  with  any  ordinary,  solid.  A  somewhat  similar  con- 
dition may  be  imagined  to  have  occurred  in  inflammation  :~that  is  to  say, 
the  irritant,  whatever  it  may  be,  has  produced  such  a  change  in  the  tissues 
that  the  corpuscles,  when  they  pass  into  the  injured  area,  acquire  a  tendency 
to  adhere  ;  behave,  in  fact,  in  the  living  body  as  if  they  were  in  contact  with 
dead  matter. 
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The  second  stage  in  the  mflanimatoi-y  condition  is  one  in  which  we  find 
the  dilated  vessels  choked  with  corpuscles,  arrest  having  taken  place,  'stasis' 
having  occurred.  It  is  right  here  to  mention  that  this  condition  of  '  stasis  ' 
must  not  he  confounded  with  '  thromhosis.'  In  the  former  condition  there 
is  no  formation  of  fibrine  and  therefore  no  coagulation  of  the  blood,  and 
should  the  irritant  which  caused  the  inflammation  be  slight  and  transitory, 
the  condition  may  gradually  pass  off ;  the  corpuscles  lose  their  adhesiveness, 
recover  their  powers  of  movement  and  flow  on  in  the  course  of  the  circula- 
tion, and  the  normal  condition  is  entirely  restored.  In  thrombosis,  on  the 
other  hand,  coagulation  has  actually  taken  place.  If  the  irritant  which  pro- 
duced the  inflammation  be  of  a  more  severe  nature  or  is  prolonged,  the 
stasis  also  is  prolonged,  and  the  corpuscles  being  deprived  of  all  nutrition 
inevitably  perish.  Disintegration  of  some  of  the  white  coi-puscles  takes 
place,  setting  free  their  para-globulin  and  fibrine  ferment,  which,  actmg  upon 
the  fibrinogen  of  the  liquor  sanguinis  which  remams  betAveen  the  corpuscles 
in  the  choked  area,  causes  the  formation  of  fibrine  and  the  coagulation  of 
the  blood,  or  thrombosis,  to  take  place. 

The  third  change  in  the  inflammatory  process  consists  in  the  exudation 
of  liquor  sanguinis  and  corpuscles.    The  exudation  or  '  emigration  '  of  the 
white  corpuscles  or  leucocytes  is  a  very  remarkable  phenomenon,  which, 
though  not  in  the  first  instance  actually  demonstrated  by  Cohnheim,  was 
by  him  first  accurately  described  and  its  importance  m  reference  to  the 
pathology  of  inflammation  pointed  out.     The  expei-iment  by  which  this  ' 
emigration  may  be  actually  demonstrated  is  very  difficult  to  carry  out  suc- 
cessfully.   The  mesentery  of  a  frog  is  best  suited  for  the  purpose.    If  this 
be  exposed  and  prepared  for  examination,  and  a  small  vein,  in  which  the 
white  corpuscles  have  arranged  themselves  in  a  layer  in  the  manner  above 
described,  be  watched,  it  wiU  be  seen  that  the  wall  of  the  vessel  exhibits 
buds  or  projections,  as  if  the  leucocytes  were  pushmg  their  way  thi-ough. 
If  an  individual  corpuscle  be  now  selected  and  carefuUy  watched,  it  will  be 
seen  that  this  bud  or  projection  steadily  increases  in  size,  and  as  it  does  so, 
the  corpuscle  within  the  vessel  correspondingly  diminishes.    This  contmues 
until  the  whole  of  the  corpuscle  has  disappeared  from  the  mterior  of  the 
vessel,  and  a  body,  formed  from  the  bud  or  projection  and  exactly  resembhng 
the  original  corpuscle,  is  seen  on  the  outside  of  the  vessel,  still  connected 
by  a  sort  of  tongue  or  string.    This  then  gives  way,  and  we  have  a  fi-ee  body 
in  the  parenchyma  external  to  the  vessel,  exactly  similar  to  a  leucocyte ; 
but  the  wall  of  the  vessel  shows  no  alteration  at  the  part  where  the  leucocyte 
has  thus  passed  through  it.    (See  Fig.  1.)    These  bodies  display  the  same 
amoeboid  movements  after  their  emigration  which  the  leucocytes  are  known 
to  do  within  the  vessels,  and  which  seem  to  be  connected  with  their  further 
development.    If,  however,  a  too  powerful  stimulant  be  applied,  it  will  stop 
the  amoeboid  movements  both  without  and  within  the  vessels.    The  pre- 
cise manner  in  which  the  corpuscles  pass  through  the  wall  of  the  vessel  is 
not  accurately  determined.    Formerly  it  was  believed  that  there  were  open- 
ings or  '  stomata  '  in  the  capillary  wall,  through  which  the  corpuscles  pass, 
and  some  authors  still  teach  that,  though  no  definite  openmgs  are  now 
believed  to  exist,  the  corpuscles  pass  out  between  the  cells  of  winch  the 
vessel  wall  is  made  up,  and  the  adhesion  of  which  to  each  other  is  lessened 
as  the  result  of  the  inflammatory  process.    It  is  conceivable,  however,  that 
another  explanation  may  bo  offered,  that  the  leucocyte,  which  is  a  inass  ot 
protoplasm,  rehuilds  the  wall  of  the  vessel  that  it  is  perforating  (which  is 
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also  a  mass  of  protoplasm)  as  fast  as  it  destroys  it.  As  the  intensity  of  the 
inflammatory  process  increases,  Ave  find  the  red  corpuscles  also  beginning  to 
pass  out  of  tlae  vessels,  apparently  simply  as  the  result  of  intra-vascular  pres- 
sure, and  not.  like  the  leu- 
cocytes, in  consequence 
of  an  inherent  power  of 
active  movement  in  them- 
selves. This  emigration 
of  the  coloured  corpuscles 
is  observed  for  the  most 
part  in  the  capillaries 
only.  At  the  same  time 
that  this  emigration  of 
the  corpuscles  is  going 
on,  another  important 
change  is  taking  place  ; 
the  fluid  contents  of  the 
blood-vessels  are  also  pass- 
ing out,  as  the  result  ap- 
parently of  intra-vascular 
pressure  which  forces  the 
fluid  constituents  of  the 
blood  through  the  leaky 
walls  of  the  blood-vessels, 
damaged  by  the  inflam- 
mation. This  fluid,  un- 
like the  serum  which 
filters  through  the  walls 
of  healthy  vessels  as  the 
result  of  passive  conges- 
tion (see  page  3),  is  not 
only  very  rich  in  albu- 
men, but  also  contains 
fibrinogen,  and  this, 
brought  into  contact  with 
para-globulin,  set  free  by 
the  disintegration  of  some 
of  the  emigrated  leuco- 
cytes, under  the  influence 
of  the  fibrm  ferment, 
coagulates  in  the  tissues. 
In  the  act  of  coagulation 
it  entangles  in  its  meshes 
the  remainder  and  greater 
part  of  the  emigrated  leu- 
cocytes, which  have  not 
undergone  disintegration. 
The  clot  thus  formed 
then  contracts,  serum  is 
squeezed  out,  and  the  remaining  firmer  clot  forms  '  inflammatory  exudation  ' 
or  '  lymph.'  We  have  then  as  the  result  of  the  third  stage  of  the  inflam- 
matory process  the  spaces  of  the  tissue  of  the  inflamed  area  choked  with 
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Fig.  1.  Colinheim's  experimeut  ahowiug  tlie  emigration  of  the  leuco- 
cytes out  of  a  vein  in  the  mesentery  of  a  frog.  The  times  of  the 
successive  observations  are  marked  on  eacli  figure,  and  tlie  indi- 
viclual  leucocytes  are  distinguished  by  difl'erent  letters.  /■  and  ;/ 
denote  two  leucocytes  which  were  external  to  the  vein  at  the  com- 
mencement of  the  observation,  u  was  only  just  attached  to  the 
outside  of  the  wall  of  the  vein  at  the  commencement,  and  was  free 
from  it  at  the  second  observation,  c  liad  almost  passed  through 
the  wall  at  the  first  observation,  was  only  just  attaclied  at  the 
second,  and  was  free  at  the  third,  b  had  commenced  to  adhere  to 
the  interior  of  the  wall  of  the  vein  at  the  first  observation,  had 
partially  penetrated  it  at  the  secoiul,  was  adhering  to  its  outer 
wall  at  the  third,  and  was  becoming  pedunculated  and  preparing 
to  detach  itself  at  the  fourth. — From  an  experiment  maile  for  me 
by  my  friend  and  pupiL,  the  late  Mr.  J.  R.  W.  Webb. 
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'  lymph  '  consisting  of  emigrated  leucocytes,  with  a  varying  proportion  of 
red  corpuscles,  held  together  in  the  meshes  of  the  coagulated  fluid  constitu- 
ents of  the  blood.  Aromid  this  inflammatory  lymph,  which  is  confined  to 
the  inflamed  area,  the  lymph  spaces  will  be  distended  with  the  serum  which 
has  been  squeezed  from  the  clot  in  its  contraction,  and  there  will  be  a  greater 
or  less  degree  of  oedema  of  the  tissues  in  the  neighbourhood. 

So  far  the  changes  observed  refer  wholly  to  the  vessels  and  their  contents. 
But  that  the  tissues  around  the  vessels  have  an  independent  and  most  impor- 
tant part  in  the  process  camiot  be  doubted.  Professor  Lister'  has  observed 
changes  going  on  in  the  pigment  cells  lying  in  the  inter-vascular  spaces  of  the 
frog's  web,  which  testify  to  an  action  entirely  independent  of  that  in  the  blood 
or  the  vessels  ;  and  the  action  of  irritants  on  the  non-vascular  tissues,  such  as 
the  cartilages,  will  be  found  illustrated  in  subsequent  pages.  Again,  as  the 
blood  stream  becomes  retarded,  the  blood  begins  to  oscillate  backwards  and 
forwards  in  the  vessels,  and  finally  stops.  This  inflammatory  stasis  can  be 
produced  even  when  the  vessels  have  been  entirely  emptied  of  blood  and 
filled  with  milk  in  place  of  blood.  It  cannot  therefore  entirely  depend  upon, 
though  it  must  doubtless  be  influenced  by,  the  qualities  of  the  blood.  Nor 
can  we  imagine  that  the  mere  vascular  wall  can  be  the  sole  cause  of 
so  remarkable  a  phenomenon.  It  must  therefore  be  caused  in  some  measure 
by  the  vital  actions  which  are  going  on  in  the  part  generally.  And  the  same 
conclusion  results  from  many  of  the  other  recorded  facts,  for  which  I  must 
refer  to  works  of  more  detail.  The  latest  researches  seem  to  show  that 
irritants  which  do  not  affect  the  walls  of  the  vessels,  though  they  may  cause 
dilatation  of  the  capillaries  and  stagnation  of  the  blood  current,  are  not 
followed  by  emigration  of  leucocytes,  or  by  transudation  of  the  coloured 
blood  discs  ;  while  if  an  irritant  be  appUed  which  acts  so  deeply  and  so  con- 
tinuously as  to  affect  the  wall  of  the  vessel  itself,  an  abundant  emigration  of 
colourless  and  coloured  blood-discs  ensues.  The  question  therefore  above 
aUuded  to  would  be  answered  by  laying  that  the  essential  phenomena  of  in- 
flammation depend  on  changes  in  all  the  structures— the  blood,  the  blood- 
vessels, and  the  parenchyma  of  the  part  simultaneously.  The  changes  ui  the 
latter,  as  we  shall  hereafter  see,  consisting  in  a  degeneration  of  the  origmal 
tissues. 

Thus  far  then  in  the  process  of  inflammation  we  have  got  an  mflamed 
area  hifiltrated  with  inflammatory  lymph.  We  have  seen  how  the  vessels 
have  become  dilated :  how  stasis  has  occurred  :  how  exudation  of  hquor 
sanguinis  and  corpuscles  has  taken  place,  and  how  this  effused  material 
has  coagulated  in  the  tissues.  Up  to  this  time  the  original  structure  of  the 
tissue  in  the  inflamed  and  infiltrated  area  has  remained  michanged,  and 
supposing  the  irritation  which  caused  the  inflammation  to  be  shght  and 
temporary,  the  part  recovers  itself.  '  Resolution '  is  said  to  take  place. 
This  simply  means  a  return  to  a  natural  condition  of  health.  Diapedesis 
ceases  ;  corpuscles  flow  on ;  liquid  exudation  drains  away,  and  migrated 
corpuscles  are  broken  up  and  absorbed,  and  find  their  way  into  the  cnculation 
through  the  lymphatics.  The  part  is  thus  restored  to  its  pristine  condition, 
and  no  trace  remains  to  mark  the  process  which  has  been  going  on.  Should 
however  the  damage  be  greater,  or  the  irritant  which  caused  the  inflamma- 
tion be  more  persistent,  migration  goes  on  until  leucocytes  become  heaped 
up  in  the  inflamed  area  to  such  an  extent  as  to  press  upon  the  original  tissues 
of  the  part,  and  degenerative  changes  occur  in  these  tissues  which  result  m 

'  '  Phil.  Trans.'  1858,  p.  G78. 
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their  disappearance,  and  their  replacement  by  a  new  tissue,  which  is  caUed 
'  granulation  tissue.'  So  that  in  the  inflamed  area  we  can  discover  now  no 
trace  of  the  original  structure  of  the  part,  but  simply  a  mass  of  round  cells 
embedded  in  an  apparently  homogeneous  matrix,  and  in  which  elementary 
blood-vessels  soon  appear.  This  is  granulation  tissue,  and  it  is  so  called 
because  it  resembles  in  structure  the  granulations  seen  on  the  surface  of 
a  wound.  The  origin  of  this  tissue  is  still  to  a  certain  extent  a  matter  of 
doubt.  Some  authors  have  beheved  that  the  round  cells  of  granulation 
tissue  are  simply  the  emigrated  leucocytes  of  the  blood,  or  these  same  bodies 
after  they  have  undergone  repeated  division  and  subdivision,  and  there 
seems  to  be  little  room  to  doubt  that  this,  at  all  events,  is  one  source  of  these 
romid  cells ;  but  that  it  is  the  only  one  would  appear  to  be  a  very  doubtful 
point.  If,  for  instance,  we  irritate  some  non-vascular  structure— say,  a  piece 
of  cartilage — we  shall  find  that  the  same  result  will  be  obtained  as  in  the  case 
of  an  irritant  applied  to  a  vascular  tissue ;  that  is  to  say,  a  replacement  of 
the  natural  tissue  of  the  part  by  granulation  tissue.  Clearly  in  this  case  the 
round  cells  of  the  granulation  tissue  cannot  be  proliferated  leucocytes,  for 
there  are  no  vessels  in  the  structure  from  which  these  bodies  can  have 
emigrated.  And  if  we  watch  the  result  of  the  application  of  an  irritant  in 
this  non-vascular  part  closely,  we  shall  see  that  the  cartilage  cells  proliferate. 
The  nucleus  divides,  and  around  each  nucleus  a  mass  of  protoplasm  collects, 
so  as  to  form  two  cells  within  the  capsule.  As  however  the  process  becomes 
more  intense,  the  division  of  the  nuclei  becomes  so  rapid  that  they  cease  to 
collect  protoplasm  around  them.  At  the  same  time  the  capsules  dilate,  and 
pressing  on  the  intercelMar  substance  cause  it  to  disappear,  so  that  soon 
the  injured  area  of  cartilage  consists  of  simply  the  original  capsules  much 
dilated  and  filled  with  round  cells,  derived  from  the  proliferated  cartilage 
cells  and  resembling  leucocytes.  Then  the  capsules  open  into  each  other 
and  on  to  the  surface  ;  embryonic  vessels  begin  to  appear,  and  we  have  a 
true  granulation  tissue  formed,  in  which  the  cells,  without  doubt,  have  been 
derived  from  the  normal  cells  of  the  original  tissue,  and  not  in  any  degree 
from  leucocytes.  The  same  process  has  been  observed  to  take  place  in 
vascular  tissues,  where  the  connective  tissue  cells  have  been  seen  to  multiply. 

We  are  therefore  in  a  position  to  state  that  the  source  of  the  round  cells 
of  granulation  tissue  is  two-fold  ;  being  partly  derived  from  the  white 
corpuscles  of  the  blood  which  have  emigrated  through  the  walls  of  the  vessels, 
and  partly  from  proliferation  of  the  connective  tissue  cells  of  the  part. 

The  subsequent  changes  which  this  granulation  tissue  undergoes  will  be 
considered  later  on  in  considering  the  results  of  inflammation.  It  will  be 
most  convenient,  I  think,  to  leave  the  consideration  of  the  rest  of  the 
pathology  of  inflammation  until  we  have  considered  its  causes,  symptoms,  and 
treatment. 

As  in  every  injury  there  are  two  factors  present  which  determine  the  Causes  ot 

effect  produced  by  the  injury,  namely,  the  force  and  nature  of  the  body  ti'oii!™™''" 

inflicting  the  injury,  and  the  resistance  of  the  tissue  sto  which  the  injury  is 

applied,  so  in  inflammation  there  are  two  sets  of  causes  which  will  have  to 

be  considered  in  connection  with  the  etiology  of  this  affection.    First,  the 

causes  Avliich  excite  or  produce  the  inflammation,  and  which  are  known  as 

exciting  causes  or  irritants,  and  secondly  causes  which  lessen  the  powers 

of  resistance  of  the  tissues  to  the  effects  of  those  irritants,  and  which  are 

classed  as  the  predisposing  causes. 

The  chief  exciting  causes  of  inflammation  are  :  1.  Mechanical  injuries.  Exciting 

causes. 
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such  as  contusions,  wounds,  friction,  pressure  from  foreign  hodies  either 
from  without  or  from  within,  as  accumulation  of  fluid  in  a  joint.  2.  Injuries 
produced  by  the  apphcation  of  heat,  cold,  or  electricity  ;  the  latter  producing 
inflammation  only  when  it  has  given  rise  to  decomposition  of  the  tissues. 
3.  Chemical  injuries,  such  as  caustics  ;  animal  products  (cantharides,  stings 
of  insects);  vegetable  products  (croton  oil).  4.  Causes  acting  through  the 
nerves,  such  as  the  reflex  irritation  which  produces  conjunctivitis  in  one 
eye  as  the  effect  of  over- working  the  other  at  the  microscope  (Paget).  5.  The 
chemical  products  of  putrefaction,  and  G.  Organised  irritants.  These  two 
latter  are  lay  far  the  most  important  causes  of  inflammation,  and  require  a 
more  special  consideration. 

Putrefaction  is  now  regarded  almost  universally  as  a  fermentative  process 
resultmg  in  the  formation  of  an  alkaloidal  substance,  named  se2)sin,  which 
when  present  in  the  tissues  is  a  most  potent  cause  of  inflammation,  leading 
to  that  prolongation  of  the  inflammatory  process  which  results  in  suppura- 
tion. For  this  fermentative  process  two  things  are  necessary  :  the  presence 
of  fZeacZ  animal  matter,  which  is  to  undergo  the  process  of  putrefaction  or 
fermentation— for  this  process  cannot  take  place  in  li\ang  tissues,  which 
have  in  themselves  the  power  of  resisting  putrefaction ;  and,  secondly,  the 
presence  of  a  ferment. 

'  In  addition  to  this  certain  accessories  are  also  necessary  ;  as  the  presence 
of  water,  oxygen,  and  the  maintenance  of  a  certain  temperature  ;  but,  of 
course,  these  conditions  are  always  present  ui  the  hviug  body.  The  dead 
animal  matter  is  principally  the  serum  of  the  blood  which  is  expressed  out 
of  blood  clots.  If  blood  be  drawn  from  the  body  and  allowed  to  stand,  it 
speedily  congeals  into  a  jelly-like  mass.  This  speedily  begins  to  contract 
and  squeeze  out  the  contained  serum,  so  that  the  mass  is  soon  separated  mto 
two  parts,  the  crassamentum  or  clot,  and  a  yellowish  fluid,  in  which  it  floats, 
the  serum.  Exactly  the  same  thing  takes  place  in  the  livmg  body,  when 
any  blood  has  been  poured  out  of  its  natural  habitat,  the  vessels,  as  the 
result  of  an  injury  or  otherwise.  It  speedily  congeals  and  then  separates  into 
clot  and  serum,  and  this  fluid,  if  not  removed  from  the  body,  being  a  highly 
putrescible  material,  rapidly  undergoes  putrefaction  when  brought  into  con- 
tact with  a  ferment. 

The  ferment  of  putrefaction  is  usually  believed  to  be  a  vegetable  micro- 
organism named  the  Bacterium  termo,  a  definite  genus  in  the  class  Scliizo- 
mycetes.  It  is  a  rod-shaped  or  oval  body,  its  length,  as  a  riUe,  being  never 
more  than  twice  its  breadth.  It  multipUes  itself  by  fission,  and  arises  solely 
from  pre-existing  organisms.  It  is  admitted  directly  from  without,  either 
from  the  air,  in  which  it  is  found  in  varying  numbers,  or  from  water,  which 
would  appear  to  be  the  favourite  habitat  of  this  organism.  It  is  never 
admitted  by  the  lungs  or  alimentary  canal,  for  in  the  presence  of  liAang 
tissues  it  perishes,  and  it  can  only  be  cultivated  and  multiplied  in  the 
presence  of  dead  organic  matter. 

The  organised  irritants  which  may  cause  inflammation  are  of  two  kinds  : 
animal  and  vegetable.  The  animal  organised  irritants  are  of  little  moment, 
and  are  such  organisms  as  the  acarus  scahiei  or  itch-insect,  or  the  pidcx 
penetrans  or  sand-flea.  The  vegetable  organised  irritants  are,  on  the  other 
hand,  of  the  greatest  importance,  and  are  now  supposed  to  be  the  direct 
cause  of  many  infective  forms  of  inflammation.  These  micro-organisms  like 
the  bacterium  alluded  to  above,  belong  to  the  class  Schizomycetes,  but  differ 
from  them  in  many  important  particulars.  The  bacillus  and  the  micrococcus 
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constitute  the  most  important  organisms  of  this  class  of  an  infective  nature. 
The  bacillus  is  a  rod-shaped  organism,  generally  several  times  longer  than  it 
is  broad.  It  multiplies  in  two  ways,  either,  like  the  bacterium,  by  fission, 
that  is  by  simple  longitudinal  extension  and  then  division  into  two  segments, 
or  by  spore  formation,  the  parent  sendmg  out  a  long  filamentous  process 
(leptothrix)  in  which  may  be  seen  bright  spots  which  soon  develop  into 
spores.  The  filament  then  ruptures  and  hberates  the  spores,  which  rapidly 
develop  into  fresh  rods.  It  differs  therefore  from  the  bacterium  in  its  greater 
length  in  relation  to  its  breadth,  and  in  its  power  of  multiplication  by  spores. 
The  micrococcus  is  a  round  or  oval  organism  which  occurs  in  pairs,  or  colonies 
(zooglfea),  or  chains.  This  mode  of  arrangement  is  due  to  its  manner  of 
multiphcation,  viz.  by  fission,  which  sometimes  results  in  its  being  grouped 
in  fours  or  more,  as  in  the  Sarcinje,  or  sometimes  arranged  in  chains  num- 
bering several  hundreds.  These  organisms  differ  very  materially  in  their 
behaviour  in  the  body  from  the  bacterium  above  described,  which  perishes  in 
contact  with  living  tissue,  and  like  the  vulture  feeds  only  on  dead  matter. 
These  organisms  have  the  power  of  self-multiphcation  and  growth  in  the 
hving  tissues,  and  when  introduced  into  the  circulation  by  the  lymph  stream 
or  by  the  blood-vessels,  increase  with  enormous  rapidity  and  cause  a  true 
infection,  both  locally  in  the  part  where  they  were  first  introduced,  and  also 
generally  in  the  system. 

Predisposing  causes  of  inflammation  are  those  which  lessen  the  powers  of 
resistance  of  the  tissues  to  the  effects  of  injury,  and  among  these  must  be 
classed  those  vitiated  conditions  of  the  blood  which  result  from  habitual  in- 
temperance, want  of  proper  food,  or  disease  of  the  eliminatory  organs,  espe- 
cially Bright's  disease,  or  diabetes,  or  disease  of  the  liver.  Under  these  con- 
ditions the  vitality  of  the  tissues  is  much  diminished,  and  a  lower  degree  of 
injury  is  required  to  produce  inflammation.  Moreover,  it  is  an  undoubted 
fact  that  the  healthy  living  body  is  able  to  fence  itself  against  the  permeation 
of  the  blood  and  tissues  by  those  organised  irritants  which  we  have  seen  are 
amongst  the  most  potent  existing  causes  of  inflammation,  unless  these  bodies 
are  introduced  in  very  large  quantities.  But  where  the  vital  powers  are 
depressed,  the  entrance  of  these  organisms  is  permitted,  and  thus  this  con- 
dition predisposes  to  inflammation  by  allowing  the  entrance  of  these  living 
exciters  into  the  system.  This  has  been  abundantly  proved  by  the  investiga- 
tions of  Mr.  Cheyne,  who  found  that  in  healthy  animals  who  resisted  the 
entrance  of  micrococci  he  was  able  to  bring  about  their  introduction  by 
lowering  the  system  of  the  animal  by  the  administration  of  phosphorus. 
Certain  specific  conditions  of  the  system,  such  as  gout,  rheumatism,  syphilis, 
and  scrofula,  must  be  regarded  as  predisposing  causes  of  inflammation,  since 
they  tend  to  favour  its  occurrence  from  very  slight  irritation.  Lastly,  im- 
perfect vitality  of  a  part,  such  as  that  which  is  produced  by  altered  or 
weakened  nerve  power,  or  by  passive  congestion  due  to  varicose  veins,  renders 
the  part  peculiarly  liable  to  inflammation,  and  must  be  ranked  amongst  its 
predisposing  causes. 

The  four  great  cardinal  signs  of  inflammation,  as  enunciated  by  Celsus, 
are  '  pain,  heat,  redness,  and  swelling,'  and  to  these  may  possibly,  with 
advantage,  be  added  a  fifth,  viz.,  modification  of  the  function  of  a  part.  The 
pain  of  inflammation  varies  very  considerably.  Even  in  inflammation  of  the 
largest  and  the  most  vital  organs  there  may  be  little  or  no  pain,  while  in 
some  of  the  smallest  (such  as  the  fingers)  the  pain  may  be  intolerable. 
Much  depends  on  the  extensibility  of  the  inflamed  part ;  thus  the  acute  pain 


Predispos- 
ing causes. 


Local  signs 
of  inflam- 
mation. 

Inflamma- 
tory pam. 


12 


INFLAMMATION. 


in  whitlow  and  in  orchitis  is  explained  by  the  resistance  offered  to  the 
increase  of  the  swelling  by  the  sheath  of  the  tendon,  and  by  the  tunica 
albuginea  respectively.    Still  more  depends  on  the  peculiar  sensibility  of  the 
organ.    The  physical  cause  of  pain  it  is  often  impossible  to  ascertain.  Pain 
is  often  greater  in  diseases  when  there  is  no  evidence  of  inflammation  (as  in 
neuralgia)  than  when  inflammation  is  not  only  dangerous,  but  even  fatal  (as 
in  gangrene  of  the  lung) ;  and  most  severe  pain  may  be  experienced,  as  every 
one  knows,  in  conditions  of  the  body  which  are  compatible  with  perfect 
health.   Yet  this  does  not  destroy  the  great  importance  of  pain  as  a  symptom 
of  disease  in  general  and  inflammation  in  particular.    It  only  shows  that  in 
clinical  investigations  it  is  necessary  to  take  account  of  all  the  circumstances 
of  the  case — not  of  one  only.    The  persistence  of  pain  in  any  given  part 
ought  to  induce  the  surgeon  to  examine  closely  the  condition  of  the  general 
system  (pulse,  tongue,  temperature,  and  secretions)  and  of  the  part  itself, 
(as  to  redness,  swelhng,  heat,  and  the  fmictions  of  the  organ),  and  on  such 
an  examination  a  secure  diagnosis  can  almost  always  be  founded.    The  pain 
of  inflammation  would  appear  to  be  due  mainly  to  the  pressure  of  the  exuda- 
tion on  the  terminal  filaments  of  the  sensory  nerves,  or  from  exudation  taking 
place  within  the  nerve  sheaths  and  pressing  directly  on  the  nerve  fibres 
themselves.    It  possesses  this  important  characteristic,  that  it  is  always 
increased  by  pressure,  which  circumstance  affords  an  important  diagnostic 
sign  in  the  differentiation  of  inflammatory  pain  from  that  arising  from  other 
causes,  as,  for  instance,  from  neuralgia,  which  is  often  relieved,  instead  of 
being  increased,  by  pressure.    The  character  of  the  pain  varies  somewhat 
with  the  character  or  nature  of  the  tissue  or  organ  inflamed.    Thus  the 
characteristic  pain  of  inflammation  of  a  serous  membrane  is  of  a  stabbing  or 
lancinatmg  character ;  the  pain  of  an  inflamed  mucous  membrane  is  de- 
scribed as  burning  ;  in  ostitis  the  pain  is  usually  gnawing  or  aching,  and  is 
worse  at  night  ;  in  inflammations  of  the  testicle  or  kidney  it  is  sickening, 
while  the  characteristic  throbbing  pain  of  suppuration  is  often  a  useful  sign 
in  coming  to  a  determination  as  to  the  presence  of  pus. 
Inflamma-        The  temperature  of  an  inflamed  part  is  raised  above  the  normal.  The 
tory  heat,    p^^ignt  is  generally  sensible  of  this  from  his  own  sensations,  and  it  is  familiar 
to  everybody  from  his  own  experience.    The  increase  in  heat  may  be  always 
proved  by  the  thermometer,  and  it  is  evidently  caused,  at  all  events  to  some 
extent,  by  the  mere  loading  of  the  part  with  blood.    But  some  have  mam- 
tained  that  not  only  is  the  part  more  richly  suppHed  with  blood  at  the  usual 
temperature  of  healthy  blood,  but  that  heat  is  generated  in  the  inflamed  part, 
and  thus  the  temperature  of  the  blood  at  the  focus  of  inflammation  is  raised 
above  that  of  the  rest  of  the  blood,  and,  therefore,  that  the  blood  leaving 
the  inflamed  area  is  hotter  than  that  entering  it.    John  Hunter  taught  the 
reverse  of  this  doctrine. ^    He  quotes  some  experiments  to  prove  that  the 
temperature  of  an  inflamed  part  never  rises  above  that  of  the  blood  in 
the  -heart.    Subsequently,  Mr.  Simon  and  others  maintained  the  opposite 
view,  and  placed  on  record  a  series  of  experiments,  whereby  they  believed  that 
they  proved  that  there  was  a  development  of  heat  in  the  inflamed  part  itself. 
Most  recent  observations  with  a  thermo-electrical  apparatus  have  tended  to 
show  that  the  increase  in  temperature  in  the  part  is  the  same  as  that  through- 
out the  blood  generally,  and  that  even  if  heat  is  developed  locally  in  an 
inflamed  part,  it  is  so  slight  that  it  can  have  no  appreciable  effect  on  the 
general  rise  of  temperature  in  the  body. 

•  See  Hunter's  works,  by  Palmer,  vol.  iii.  pp.  338,  340. 
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The  redness  of  inflammation  depends  on  the  loading  of  the  inflamed  part  inflamma- 
with  blood,  and  the  accumulation  in  the  blood-vessels  of  the  coloured  cor-  Ijess/^*^' 
puscles.  On  viewing  the  change  in  colour  in  an  inflamed  area  attentively, 
it  will  be  seen  that  the  colour  varies  at  different  parts,  and  under  different 
circumstances.  At  the  marginal  part  of  the  inflamed  area  the  redness  will 
usually  be  found  to  be  of  a  bright,  scarlet  hue,  and  here  it  will  disappear  on 
pressure,  denoting  a  condition  of  simple  dilatation  of  the  blood-vessels,  and 
an  increased  flow  of  blood,  or,  in  other  words,  the  first  stage  of  inflammation. 
Towards  the  centre  of  the  inflamed  area,  on  the  other  hand,  the  redness  Avill 
be  of  a  darker  or  more  dusky  hue,  and  will  persist  on  pressure,  denoting  that 
here  stasis  has  taken  place,  or  that  the  second  stage  of  inflammation  has  been 
reached.  So,  again,  in  some  inflammations  the  hue  is  much  brighter  and 
more  vivid  than  in  others,  indicating  in  the  former  that  the  circulation 
through  the  vessels  is  free  and  active,  and  in  the  latter  that  there  is  a  ten- 
dency to  stagnation,  it  may  be,  from  an  enfeebled  condition  of  the  patient's 
circulation.  It  must  be  borne  in  mind,  however,  that  this  condition  of 
redness  is  by  no  means  a  constant  sign  of  inflammation.  Some  tissues, 
when  haflamed,  present  other  alterations  in  colour.  The  iris,  for  instance, 
when  inflamed  becomes  of  a  greyish  or  greenish  hue,  and  the  mucous  mem- 
brane of  the  bladder  of  a  peculiar  slate-coloured  tint. 

The  uicreased  supply  of  blood  in  the  part  must  necessarily,  to  a  certain  Inflamma- 
extent,  cause  sivelling ;  but  another,  and  the  main  cause  of  the  swelling,  is  swell- 
the  exudation  which  takes  place  into  the  j)eri-vascular  tissues  of  the  in- 
flamed part,  as  the  impedirnent  to  the  blood-flow  increases.  We  have  seen 
that  in  the  third  stage  of  inflammation  an  emigration  of  the  leucocytes  and, 
to  a  less  extent,  of  the  red  corpuscles  of  the  blood,  with  transudation  of 
serum  takes  place,  and  it  is  to  the  collection  of  effusion  in  the  parenchymatous 
tissue  that  the  swelling  of  inflammation  is  principally  to  be  attributed.  It 
will  be  obvious,  therefore,  that  it  must  vary  very  greatly  according  to  the 
tissue  inflamed.  In  soft,  lax  textures,  like  connective  tissue,  the  swelling 
will  be  very  great,  while  in  dense  hard  structures,  as  ligament  and  bone,  the 
increase  in  size  can  be  very  slight. 

The  function  of  a  part  is  always  modified  in  inflammation,  and  this  Inflamma- 
modification  is  always  of  a  degenerated  or  lowered  type.    Thus  the  use  of  a  flcation  of 
part  is  interfered  with,  the  bladder  cannot  bear  the  presence  of  uruae,  the  eye  function, 
cannot  bear  light,  a  joint  cannot  bear  movement,  or  an  inflamed  muscle 
cannot  bear  contraction.    Or  again,  the  secretion  of  a  gland  is  modified,  it 
either  ceases  to  secrete,  or  pours  out  a  vicious  secretion  entirely  difterent 
from  its  healthy,  normal  character,  and  thus  the  functional  activity  of  organs 
or  tissues  is  perverted  or  abohshed  by  the  inflammatory  process. 

Inflammation,  when  extensive  or  very  violent,  is  accompanied  by  general  Inflamma- 
fever,  which  is  designated  '  inflammatory  '  or  '  symptomatic  '  fever,  and  the 
leading  symptom  of  which  is  a  rise  of  temperature  of  the  whole  body.  The 
question  naturally  arises  how  this  increased  general  production  of  heat  is 
brought  about.  By  some  it  has  been  attributed  to  the  local  production  of 
heat  in  the  inflamed  area.  But,  as  we  have  above  shown,  it  is  extremely 
doubtful  whether  there  is  any  development  of  heat  in  an  inflamed  part, 
and  even  if  there  were,  it  could  only  have  a  very  minor  share  in  the  increased 
temperature  of  the  whole  mass  of  the  blood,  for  the  amount  of  heat  generated 
in  the  inflamed  area— so  slight  that  it  requires  a  dehcate  thermo-electric 
apparatus  to  prove  its  existence— could  clearly  have  very  httle  influence  in 
elevating  the  temperature  of  the  whole  body.    The  rise  in  temperature  has 
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been  attributed  to  the  introduction  into  the  blood  of  some  noxious  material, 
derived  from  the  changes  which  are  going  on  in  the  inflamed  tissues.  It 
will  be  shown  hereafter,  in  speaking  of  septiciemia,  that  the  febrile  condition 
in  these  cases  is  due  to  the  introduction  into  the  blood  stream  of  the  chemical 
products  of  decomposition,  and  if  this  produces  fever  in  the  one  case,  why 
should  not  some  other  materies  morbi,  if  such  can  be  proved  to  be  present, 
produce  the  fever  in  another  ?  Of  course,  in  the  inflaminatory  fever  under  con- 
sideration it  is  understood  that  there  is  no  putrefactive  change  going  on,  and 
therefore  the  fever  is  different  from  septicaemia,  since  there  are  none  of  the 
products  of  decomposition  to  produce  it.    It  has  been  shown  by  Edelberg, 
Kohler,  and  others  that  the  injection  of  the  so-called  '  fibrin  ferment '  into  the 
blood  of  livmg  animals,  in  small  doses,  produces  a  rise  of  temperature  and 
other  symptoms  of  fever,  somewhat  resembling  those  of  septicemia,  and  that 
in  large  doses  it  produces  death  from  rapid  clotting  of  the  blood.  It  is  known 
that  this  fibrin  ferment  is  given  off  durmg  the  disintegration  of  leucocytes,  and 
that  large  quantities  of  these  bodies  are  disintegrated  during  coagulation.  It 
is  argued  therefore  that  in  a  condition  of  inflammation,  where  the  inflamma- 
tory exudation  coagulates,  leucocytes  are  disintegrated,  setting  free  the  fibrin 
ferment  which,  circulating  in  the  blood  stream,  acts  as  a  noxious  influence 
and  generates  the  fever.    Agam,  and  lastly,  the  nervous  system  has  been 
credited  with  an  important  share  m  the  production  of  the  fever.  Physiolo- 
gists beHeve  that  there  is,  situated  in  the  medulla  oblongata,  a  heat-regula- 
ting centre,  whose  office  it  is  to  maintaha  the  heat  of  the  body  at  a  regular 
and  constant  level.    This  centre  it  is  beHeved  may  be  thrown  out  of  gear 
by  the  inflammation  going  on  in  some  distant  part  of  the  body  ;  some  thinking 
that  this  is  due.  to  the  vitiated  blood  from  the  inflamed  part  flowmg  through 
the  heat-regulatmg  centre ;  others  beheving  that  it  is  a  reflex  act,  due  to 
tension  on  the  peripheral  terminations  of  the  sensory  nerves  of  the  uiflamed 


area. 


Symptoms.        A  good  opportunity  of  watching  the  phenomena  of  traumatic  fever  is 
furnished  by  any  great  operation,  such  as  an  amputation,  undertaken  for  the 
removal  of  a  chronic  disease  on  a  person  previously  in  good  general  health. 
The  state  of  the  pulse,  tongue,  and  secretions,  and  the  normal  temperature 
should  be  carefully  noted  for  the  two  or  three  days  preceding  the  operation ; 
and  morning  and  evening  observations  should  be  regularly  taken  after  it  until 
the  temperature  and  all  other  matters  observed  have  returned  to  a  condition 
of  health.    The  fever  usually  commences  within  twenty-four  hours  of  the 
receipt  of  the  injury,  but  may  sometimes  date  almost  from  the  moment  of 
its  receipt.    What  is  generally  observed,  however,  is  that  at  the  first  regis- 
tration of  the  temperature,  say,  on  the  evening  of  the  injury,  the  thermometer 
indicates  a  degree  of  heat  below  the  normal  temperature  of  the  blood.  This 
subnormal  condition  of  the  temperature  is  due  to  the  shock  of  the  injury  or 
operation,  as  the  case  may  be.    On  the  following  mornmg  the  thermometer 
will  register  a  normal,  or  it  may  be  a  temperature  shghtly  above  normal,  and 
from  this  time  it  will  continue  to  rise  until  it  reaches  its  fastigmm  or  greatest 
intensity    The  patient  feels  hot  and  uncomfortable,  with  occasional  intervals 
of  chilliness,  sometimes  amounting  to  definite  rigor.  He  is  thirsty  and  restless 
with  a  rapid  and  perhaps  hard  and  bounding  pulse,  furred  tongue  hot  and 
dry  skin,  scanty  and  high-coloured  urine,  constipated  bowels,  flushed  face, 
headache,  and  loss  of  appetite.  The  symptoms  are  aggravated  towards  night 
when  a  definite  rise  of  temperature  can  usually  be  noted.    In  uncomphcated 
cases  of  inflammatory  fever  the  symptoms  will  probably  begm  to  dechne  fi-om 
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about  the  second  clay  after  its  commencement,  and  will  have  entirely  subsided 
by  the  fifth,  sixth,  or  seventh  day  ;  but  there  is  much  variety  both  as  to  the 
period  at  which  it  attains  its  climax  and  as  to  its  total  duration.  The  first 
appearance  of  decrease  is  very  often  coincident  v^dth  the  occurrence  of  sup- 
puration. After  the  subsidence  of  the  primary  attack  of  fever,  a  secondary 
attack  sometimes  occurs,  apart  from  any  other  compUcation,  but  usually  the 
reappearance  of  fever  denotes  the  occurrence  of  some  of  the  complications  of 
womids,  as  deep-seated  abscess,  erysipelas,  phagedena,  or  pyaemia.  When 
the  fever  does  not  subside  at  the  ordinary  time  the  presence  of  some  concealed 
source  of  irritation,  such  as  lodged  foreign  body  or  obstructed  discharge,  is 
probable  and  should  be  carefully  sought  for. 

The  treatment  of  inflammation  is  best  studied  in  each  individual  form  of  Treatment 
it.  The  old  idea  is  now  given  up,  that  inflammation  is  an  excess  of  vital  n,ation. 
action  which  must  be  combated  by  reducing  the  powers  of  life,  i.e.  by 
bleeding,  purging,  and  starving,  the  main  elements  of  what  was  called  the 
'antiphlogistic  regimen.'  Surgeons,  and  still  more  physicians,  have  had 
only  too  good  reason  to  recognise  the  fact  that  this  treatment  is  the  more 
fatal  the  more  dangerous  and  deadly  the  inflammation  itself  is,  that  many 
of  the  worst  forms  of  fevers  and  many  of  the  most  formidable  results  of 
injury  require  for  their  successful  treatment  not  depletion,  but  support  and 
stimulation.  It  is  quite  possible  that  in  the  reaction  from  the  errors  of  a 
former  time  we  have  carried  the  regimen  of  support  and  stimulation  to  an 
excess.  And  it  is  easy  in  practice  to  forget  what  is  so  obvious  in  theory, 
that  the  support  afforded  by  tonic  medicines,  foods  and  stimulants,  depends 
not  on  the  quantity  given,  but  on  that  which  is  assimilated. 

In  considering  the  treatment  of  acute  inflammation  in  this  place,  we 
shall  speak  only  of  those  cases  of  inflammation  occurring  without  evident 
wound,  leaving  the  consideration  of  the  treatment  of  inflammation  con- 
sequent on  wounds  until  we  come  to  speak  of  those  injuries.  In  these 
cases,  as  regards  the  local  treatment,  the  first  and  most  important  indication 
is  to  protect  the  tissues  from  all  sources  of  irritation,  and  here  rest  is  of  the 
highest  importance.  The  mflamed  part  must  be  kept  as  perfectly  quiet  as 
possible,  all  use  of  it  interdicted,  all  movement  of  it  prevented.  In  the 
furtherance  of  this  end  the  surgeon  must  be  guided  by  the  particular  case 
under  observation.  If  a  joint  for  instance  is  inflamed,  he  must  give  rest  to 
the  limb  and  prevent  movement  of  the  articulation  by  a  carefully  adjusted 
splint :  if  an  eye  is  inflamed,  he  must  exclude  the  hght  so  as  to  give  physio- 
logical rest  to  the  injured  organ ;  and  so  with  every  part  with  which  he  has 
to  deal  he  must  consider  how  best  he  can  fulfil  this  important  desideratum 
of  giving  absolute  and  entire  rest.  Again,  he  may  protect  the  injured  part 
from  irritation  by  the  relief  of  tension.  This  is  always  present  to  a  greater 
or  less  degree  in  inflammation,  and  may  often  be  relieved  by  elevating  the 
part  and  attention  to  position ;  occasionally,  however,  incisions  may  be  re- 
quired for  its  relief,  but  of  these  more  particular  mention  will  be  made  in 
another  place.  It  need  scarcely  be  said  that  irritation  must  be  relieved  by 
the  removal  of  the  cause  of  the  inflammation,  if  this  be  possible.  It  is, 
however,  principally  in  connection  with  inflammation  arising  from  wounds, 
&c.,  that  this  is  necessary,  where  the  removal  of  any  foreign  body  is  an  all- 
important  adjunct  in  the  treatment.  Secondly,  in  the  local  treatment  of 
inflammation,  efforts  must  be  made  to  diminish  the  vascular  excitement,  and 
this  is  to  be  effected  by  the  application  of  cold,  local  depletion,  position,  and, 
as  has  been  suggested  by  some,  by  ligature  of  the  main  artery  of  the  limb. 
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AppUca-  The  use  of  cold  as  a  remedy  for  inflammatory  conditions  is  one  of  tlie 

tioa  of  j^^Qgt  ii^portant  at  the  command  of  the  surgeon,  and  acts  as  a  most  powerful 
antiphlogistic  agent.  Its  first  and  immediate  effect  is  to  deprive  the  part 
to  which  it  is  apphed  of  more  warmth  than  it  would  lose  under  ordinary 
circumstances.  But  at  the  same  time  this  deprivation  of  warmth  acts  as  a 
strong  irritant  and  produces  an  energetic  contraction  of  the  muscular  fibres 
of  the  blood-vessels  and  the  skin.  The  part  grows  paler,  because  less  blood 
circulates  in  the  contracted  vessels.  If  the  appHcation  of  the  cold  be  con- 
tinued for  some  time,  the  local  changes  in  the  tissues  become  diminished 
because  the  parts  acquire,  by  degrees,  so  low  a  temperature,  that  chemical 
processes  take  place  in  them  with  increasing  difficulty.  The  efiect  of  the 
apphcation  of  cold  is,  of  course,  more  powerful  in  proportion  as  the  inflamed 
part  is  nearer  the  surface  of  the  body,  but  deeper  seated  parts  are  by  no 
means  inaccessible  to  its  influence. 

The  chief  means  at  our  disposal  for  applying  cold  are  by  compresses, 
immersions,  irrigation,  by  the  apphcation  of  cold  water  by  means  of  Leiter's 
tubes  or  by  bags  or  bladders  of  ice.    Compresses  are  by  no  means  an 
efficient  means  of  applying  cold,  and  ought  to  be  discarded  for  this  purpose. 
For  either,  if  they  are  not  constantly  changed,  they  very  soon  acqmre  the 
temperature  of  the  inflamed  part,  or,  if  constantly  changed,  they  produce  an 
iniurious  irritation  from  the  constant  handling  and  interference  with  it. 
Immersion,  by  means  of  the  local  bath,  is  an  admii-able  way  of  appljong 
cold  but  is  only  appHcable  to  certain  situations,  that  is  to  say  to  the  fore- 
arm' and  hand  and  to  the  leg  and  foot,  and  even  m  these  parts  the  Umb  has 
to  be  maintained  in  a  somewhat  dependent  position,  which  interferes  with 
the  return  of  the  venous  blood,  and  therefore  has  a  tendency  to  produce  a 
condition  of  passive  congestion.  In  general  febrile  conditions  the  mimersion 
of  the  whole  body  in  a  cold  or  tepid  bath  has  a  wonderfuUy  antiphlogistic 
action  and  a  powerful  effect  on  reducing  the  temperature.    This  subject, 
however,  falls  more  under  the  domam  of  medicine  than  surgery.  Irngatwn 
is  an  exceedingly  valuable  mode  of  applyhig  cold  to  an  inflamed  sm-face. 
Led  water,  to  which  some  antiseptic  may  be  added,  is  placed  m  a  Florence 
flask  and  suspended  from  the  bed  cradle,  and  a  skem  of  amp -wick  cotton 
haLing  out  of  the  flask  aUows  the  fluid  to  drip  over  the  diseased  part, 
S  may  be  covered  with  a  single  layer  of  hnt  to  diffuse  the  water  By 
regulating  the  size  of  the  wick  the  supply  of  flmd  can  be  nicely  i-egulated, 
Tnd  an  arrangement  of  macintosh  sheeting  serves  to  carry  away  the  ovei- 
flow    This  pL  of  applying  cold  possesses  the  advantage  over  tl^e  ice-bag, 
or  Leiter's  tubes,  of  not  necessitating  the  application  of  any  weighty  sub- 
stance to  the  inflamed  and  sensitive  surface.    The  pressure  of  an  ice-bag  or 
•       LeLr's  tubes,  is  often  complained  of  by  the  patient  as  very  pamful  when 
annhed  to  an  inflamed  and  therefore  acutely  sensitive  part. 

Leiter  s  tubes  form  a  very  convenient  method  of  applymg  cold.  The 
anmratus  consists  of  a  tube  of  flexible  metal  bent  into  a  coil  of  paral  el 
X  so  a:  to  form  a  kind  of  pad,  and  the  shape  of  th.  1-  -  be  -^^^^ 

bed  and  c'ols  the  p  rt  effectually  without  producing  any  moistiu-e  and  with 
may  be  abstracted  from  a  part  oy  uie    1 1  india-rubber 
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-completely  water  tight  and  very  soon  becomes  offensive.  By  means  also  of 
the  india-rubber  bag  too  great  an  amount  of  cold  cannot  be  applied,  since 
this  material  is  a  bad  conductor ;  whereas  animal  bladder  conducts  heat 
much  better,  and  therefore  a  greater  amount  of  attention  and  care  is  re- 
quired lest  the  application  of  too  intense  a  degree  of  cold  should  cause  a 

■  condition  of  gangrene. 

Local  depletion  or  blood-letting  is  one  of  the  most  efficient  means  which  Local 
we  possess  of  diminishing  the  vascular  excitement  of  an  inflamed  part.  ^^Pl^tion- 
This  it  does,  partly  by  drawing  away  the  blood  directly  from  the  engorged 
blood  vessels,  and  partly  by  exciting  a  reflex  action  in  the  arteries  leading  to 
the  inflamed  part  by  drawing  away  the  blood  from  the  vessels  in  the  neigh- 
bourhood, even  though  these  vessels  have  no  direct  communication  with 
those  in  the  inflamed  area.  Blood  may  be  abstracted  locally  either  by 
leeches,  scarification  or  cupping.  Leeching  is  as  a  rule  the  most  convenient 
method  of  employing  local  blood-letting.  Each  leech  may  be  calculated  to 
abstract  about  two  drachms  of  blood,  and  subsequent  fomentation  may  in- 
■crease  the  amount  to  about  half  an  omice,  so  that  a  rough  estimate  of  the 
quantity  of  blood  drawn  may  be  made  from  a  calculation  of  the  number  of 
leeches  employed.  The  part  to  which  the  leeches  are  to  be  applied  should 
be  first  washed  with  a  little  milk  and  the  leeches  dried  in  a  soft  cloth.  They 
may  then  be  placed  in  a  small  tea  or  egg  cup,  which  is  to  be  inverted  over  the 
part.  When  applied  to  the  inside  of  a  cavity  in  the  body,  as  the  vagina  or 
mouth,  a  '  leech  glass  '  should  be  used,  which  should  be  retained  in  position 
until  the  leech  relaxes  its  hold.  As  a  rule  there  is  no  difficulty  in  checking 
the  hfemorrhage  from  a  leech  bite,  should  it  not  cease  spontaneously,  by 
means  of  pressure.  Occasionally  in  children  the  bleeding  is  troublesome, 'but 
may  always  be  controlled  by  passing  a  fine  needle  across  the  base  of  the'bite 
and  tying  a  ligature  tightly  beneath  it.  Scarifications  and  small  punchires 
are  another  means  by  which  local  blood-letting  may  be  performed,  and  possess 
this  advantage,  that  they  reheve  tension  by  giving  exit  to  effused  fluids,  as 
well  as  by  the  abstraction  of  blood.  The  operation .  consists  in  making  a 
number  of  small  incisions,  not  more  than  a  quarter  of  an  inch  in  depth  over 
the  inflamed  surface,  with  the  point  of  a  lancet.  The  proceeding  is  especially 
beneficial  in  conjunctival  chemosis,  in  csdema  of  the  glottis,  and  in  acute 
tonsilhtis  in  the  early  stage.  A  modification  of  the  process  may  be  adopted 
in  cases  of  acute  inflammation  of  the  testicle,  when  the  puncturhig  of  one  or 
two  of  the  small  veins  of  the  scrotum  often  gives  great  rehef.  Ctippmg  is 
merely  the  same  operation  as  the  one  just  described,  only  performed  by  a 
special  apparatus,  and  in  which  the  flow  of  blood  is  encouraged  by  partially 
exhausting  the  air  in  the  receiver,  which  is  applied  at  once  to  the  skin.  A 
partial  vacuum  is  thus  formed,  and  the  blood  extracted  from  the  incisions 
fills  it.i  The  proceeding  is  now  very  rarely  employed,  and  indeed  is  not 
apphcable  to  external  inflammations  on  account  of  the  pain  and  irritation 
which  it  occasions.  In  addition  to  this  it  leaves  a  number  of  indelible  scars, 
and  therefore  cannot  be  practised  on  any  exposed  part  of  the  body. 

With  the  view  of  diminishing  the  amount  of  blood  in  an  inflamed  part,  it 
has  been  proposed  to  tie  the  main  artery  of  the  limb  or  compress  it  in  such  a 
way  as  to  arrest  the  flow  of  blood  through  it,  without  compressing  its  ac- 
companying vein.  The  latter  can  only  be  done  by  digital  compression,  and 
IS  only  applicable  to  certain  positions  where  the  artery  leading  to  the  inflamed 
part  is  within  reach.  Thus  in  acute  inflammation  of  the  knee  joint,  the 
'  The  operation  of  cupping  will  be  found  described  in  the  chapter  on  minor  surgery. 
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femoral  artery  has  been  successfully  tied,  and  it  is  said  with  beneficiaf 
results.  The  practice  nevertheless  is  not  one  which  is  likely  to  be  largely 
followed. 

Constitu-  In  the  constitutional  treatment  of  inflammation  the  same  indications  are 
i'°'^f  ,  to  be  followed  as  in  the  local.  That  is  to  say,  an  endeavour  must  be  made 
ofiiifiam-  to  protect  the  inflamed  tissues  fi-om  all  sources  of  irritation,  and  secondly 
nuition.       ^j^g  surgeon  must  aim  at  diminishing  the  vascular  excitement  of  the  part. 

In  all  inflammations  there  is  a  condition  of  general  unrest,  and  therefore  tlie 
first  indication  in  the  treatment  is  to  combat  this  condition  by  keeping  the 
patient  completely  at  rest,  and  removing  from  him,  as  far  as  possible,  all 
sources  of  annoyance  both  bodily  and  mental ;  by  maintaining  a  well  regulated 
temperature  and  soothing  the  irritability  of  the  nervous  system  by  sedatives, 
such  as  morphia,  the  bromides,  hyoscyamus,  etc.    At  the  same  tune  the 
diet  must  be  carefully  regulated.    If  the  inflammatory  fever  is  of  an  acute 
and  sthenic  type,  the  diet  must  be  low  and  restricted,  but  if  on  the 
other  hand  the  fever  shows  a  tendency  to  assume  an  asthenic  type,  the  diet 
must  be  of  a  more  nourishing,  but  easily  assimilated,  kind.    The  vascular 
excitement  in  the  inflamed  part  is  to  be  diminished  by  constitutional  means; 
by  lessenuig  the  quantity  of  blood  in  the  body  generally  and  by  weakening 
the  force  of  the  heart's  action  by  antiphlogistic  remedies.    Of  these,  general 
blood-letting  by  means  of  arteriotomy  or  venesection  is  undoubtedly  the 
most  powerful  and  efficient,  and  is  probably  not  resorted  to  in  the  present 
day  quite  as  often  as  it  might  be  with  benefit.    In  the  reaction  which  has 
followed  the  '  bleeding  days  '  of  our  ancestors,  the  pendulum  may  have  swung 
too  far  in  the  opposite  direction,  and  this  remedy,  which  no  one  can  deny  is- 
a  most  powerful  one,  be  too  much  neglected.    Still  it  must  always  be  borne 
in  mind,  before  rashly  advocating  this  treatment,  that  blood  once  abstracted 
fi-om  the  body  can  never  be  restored  and  is  only  very  slowly  renewed,  and 
therefore  it  should  never  be  removed  unless  the  case  appears  imperatively  to- 
call  for  it. '    Of  other  antiphlogistic  remedies,  aconite,  antimony,  and  mercury 
are  the  three  remedies  which  are  most  usually  recommended.    Aconite,  m 
minim  doses  of  the  tincture  every  half  hour,  for  eight  or  ten  doses,  produces- 
a  most  marked  eftect  upon  the  circulation  in  acute  inflammatory  fever, 
diminishing  the  frequency  of  the  pulse  and  lowering  the  temperature  to  a 
very  notable  extent.    Antimony,  also,  in  small  repeated  doses,  produces 
speedy  and  copious  sweating,  and  has  a  very  decided  eftect  on  the  heart  s- 
action  and  is  useful  in  some  forms  of  inflammation.    Of  the  three  remedies, 
mercury    perhaps,  is  the  most   efficient,  and  is  the  most  extensively 
employed.    It  appears  to  possess  especial  power  in  preventing  the  efiusion 
and  promoting  the  absorption  of  inflammatory  exudation.    It  is  particularly 
useful  in  acute  inflammations  of  serous  and  synovial  membranes.  Admini- 
stered in  small  doses,  it  is  often  found  to  be  of  the  greatest  benefit  m  the 
treatment  of  these  afl'ections.  .  v  i 

Lastly  purgatives,  especially  the  saline  purgatives,  dmretics  and  diapho- 
retics, act  as  antiphlogistic  remedies  and  are  frequently  of  use  in  the  treatment 
of  acute  inflammations  by  abstracting  the  watery  constituents  of  the  blood 
and  diminishing  the  blood  pressure  generally. 
Chronic  in-  In  the  previous  pages  we  have  been  referrmg  to  the  patho  ogy,  symptoms, 
and  treatment  of  an  acute  attack  of  inflammation,  but  there  is  anotlier 
variety  termed  chronic  inflammation,  in  which,  though  the  changes  are  the 
.  The  operations  of  arteriotomy  and  venesection  will  be  found  described  in  the  chapter 
on  minor  surgery. 
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same  as  in  the  acute,  they  take  longer  in  their  development  and  differ  some- 
what in  their  result.  There  is  the  same  dilatation  of  the  blood-vessels,  the 
same  stasis  and  the  same  migration  of  corpuscles  and  transudation  of  the 
watery  elements  of  the  blood,  but  these  changes  take  place  very  much  more 
slowly  and  to  a  very  much  less  extent  than  in  the  acute  form  of  inflamma- 
tion.. There  is  also,  as  in  the  acute,  a  destruction  of  the  tissue  of  the  part 
and  its  replacement  by  granulation  tissue,  but  the  subsequent  changes  which 
tliis  new  material  undergoes  differ  somewhat  from  the  changes  which  take 
place  in  it  in  acute  inflammation,  and  lead  to  important  results  which  will 
be  hereafter  more  particularly  referred  to.  The  symptoms  of  chronic  inflam- 
mation are  the  same  as  those  of  the  acute,  but  are  much  less  marked  and 
some  of  them  may  be  absent  altogether.  In  fact  this  form  of  inflammation 
may  be  oftener  recognised  by  the  effect  that  it  produces  than  by  the  local 
signs  of  the  perverted  action  itself.  Perhaps  of  the  five  signs  of  inflam- 
mation enumerated  above,  that  of  modification  of  function  is  the  most 
constant  symptom  of  chronic  inflammation.  The  functional  activity  is 
almost  always  in  some  way  or  other  interfered  with  or  altered,  the  secretion 
of  secreting  structures  is  perverted,  the  movements  of  a  joint  are  restricted, 
the  ability  of  the  bladder  to  retain  water  is  lessened  and  so  on,  wherever 
we  have  a  tissue  or  organ  chronically  inflamed,  there  we  find  that  its  func- 
tion is  not  carried  on  as  perfectly  as  in  a  condition  of  health.  The  pain  of 
chronic  inflammation  varies,  oftentimes  there  is  little  pain  or  tenderness, 
sometimes  there  is  tenderness  without  pain,  and  sometimes  there  is  even 
considerable  pain,  as  in  chronic  inflammation  of  hard  and  unyielding  struc- 
tures such  as  bone  and  fibrous  tissues.  The  heat  of  a  chronically  inflamed 
part  is  never  very  great,  but  there  is  always,  I  believe,  some  slight  increase 
in  the  temperature,  and  this  occasionally  becomes  an  important  diagnostic 
sign  in  this  aft'ection.  In  a  chronic  synovitis,  for  instance,  there  will  be 
generally  found  to  be  a  slight  increase  of  heat  on  comparing  the  part  with 
the  joint  of  the  opposite  side,  and  this  is  often  of  use  in  diagnosing  this  con- 
dition from  an  hysterical  joint,  with  which  it  is  apt  to  be  confounded. 
Eedness  is  by  no  means  a  common  sign  of  chronic  inflammation,  unless  the 
part  affected  be  very  superficial,  and  when  it  is  present  it  is  generally  of 
a  dusky  hue  and  is  due  rather  to  a  passive  congestion  than  to  any  increased 
vascularity  of  the  part  itself.  Swelling  is  often  present,  but  is  here  due  to 
the  effect  of  the  inflammation  and  the  formation  of  new  products,  and  not  to 
the  enlargement  of  the  blood  vessels  and  increased  quantity  of  blood,  as  in 
the  acute  form  of  the  disease.  In  these  cases  there  is  no  inflaiximatory  fever, 
and  any  constitutional  symptoms  which  may  exist  are  due  to  the  same  causes 
which  produced  the  inflammation,  or  are  the  result  of  secondary  general 
conditions  set  up  by  the  changes  produced  in  the  system  by  the  chronic 
inflammation,  as  in  the  hectic  fever  produced  by  long-continued  suppuration. 

The  treatment  of  chronic  inflammation  is  a  subject  of  considerable  diffi- 
culty and  can  only  be  briefly  alluded  to  in  this  place,  and  a  few  broad  general 
rules  laid  down  for  the  guidance  of  the  surgeon.  The  reader  must  be  referred, 
to  future  pages  for  more  precise  directions  for  the  treatment  of  these  cases. 
It  must  be  borne  in  mind  that  many  of  the  cases  of  chronic  inflammation 
which  the  surgeon  will  be  called  upon  to  treat  depend  upon  some  peculiar 
diathesis  or  unhealthy  condition  of  the  system,  and  therefore  constitutional 
treatment  with  a  view  to  correcting  this  condition  is  of  paramount  impor- 
tance. Thus  cod-liver  oil,  iron,  and  other  tonics,  are  required  in  chronic 
mflammation  of  a  scrofulous  type  :  iodide  of  potassium  and  mercury  where 
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it  is  clue  to  a  syphilitic  taint.    The  dietetic  and  hygienic  management  of 
the  patient  is  also  of  the  most  essential  importance.    Nourishing  diet,  of  a 
light  and  easily  digestible  kind,  and,  if  the  disease  assume  an  asthenic  form, 
stimulants  are  indicated.    The  patient  should  be  kept  in  pure  air,  and  in 
many  cases,  especially  those  dependent  on  scrofula,  sea  air  is  most  beneficial. 
The  secretions  must  be  kept  free,  and  an  occasional  purgative  will  usually  be 
found  necessary  and  advantageous.  As  regards  local  treatment,  our  prmcipal 
dependence  must  be  placed  on  rest,  counter  irritation  and  pressure.^  Rest 
in  the  chronic,  as  in  the  acute,  form  of  inflammation  is  of  the  first  impor- 
tance.   This  must  be  obtained  by,  if  necessary,  confining  the  patient  to  bed, 
or  by  restricting  the  movements  of  the  part  by  splints  or  other  surgical 
appHances.    Its  influence  and  application  is  too  wide  a  subject  to  be  entered 
into  here,  but  the  reader  is  referred  to  the  very  admirable  lectures  deUvered 
by  the  late  Mr.  Hilton  at  the  Royal  College  of  Surgeons  for  a  complete 
remme  of  the  subject.^    Counter  irritation,  though  cavilled  at  by  some,  is 
an  effectual  means  of  treating  chronic  inflammation.    Its  exact  mode  oi 
action  in  arresting  inflammation  is  at  present  unknown,  but  it  is  probably 
through  the  influence  of  the  nervous  system.   The  counter  irntants  employed 
in  surgery  may  be  classed  as  riibcfacicmts,  such  as  the  mustard  poultice, 
which  produces  hypersemia  or  active  congestion  of  the  portion  of  skm  on 
which  it  is  placed:  vesicants,  as  bhsters,  which  destroy  the  cuticle  and 
cause  an  exudation  beneath  it,  constituting  a  blister  or  bleb  :  and  lous  pro- 
ducing counter  irritants,  as  the  seton  or  issue. 

Pressure  is  often  an  excellent  means  of  treating  chronic  inflammation, 
and  is  especially  useful  in  getting  rid  of  its  results  in  the  form  of  effusion 
and  in  supporting  feeble  vessels  where  there  is  much  passive  congestion,  it 
may  be  employed  by  bandages,  strapping,  elastic  webbmg,  or  by  Martm  s 
india-rubber  bandages,  which  can  be  appHed  so  as  to  make  any  amount  oi 
compression  which  may  be  required.    To  these  principal  means  of  treatmg 
.    chronic  inflammation  may  be  added  friction  and  massage,  dry  cupping,  ocai 
blood-letting,  and  sometimes  incisions  to  relieve  tension,  all  of  which  will  be 
found  useful  adjimcts  in  treating  some  forms  of  this  condition. 
Ecsults  of        In  the  preceding  pages  we  traced  the  course  of  an  ^^—^f  "f^ 
inflamma-  .lii^ted  blood-vessels  and  mcreased  flow  of  blood,  of  stasis,  ana 

of  emigi-ation  of  corpuscles  and  transudation  of  serum,  to  a  conton  ni 
which  we  found  the  parenchymatous  tissue  outside  the  vessels  loaded  witb 
small  round  cells  and  inflammatory  exudation,  and  we  saw  that,  if  the  irii- 
tant  which  produced  the  inflammation  was  not  very  severe  or  long  contmuecl, 
this  condition  might  be  recovered  fi-om  completely  and  no  Y<^; 
inflammatory  process  which  had  taken  place  be  left  behmd;  but  that  if 
the  rritant  were  more  severe  or  more  prolonged,  coagulation  of  this  exuda- 
ion  took  place,  which  gradually  destroyed  and  replaced  the  origmal  tissue  of 
the  part  and  nothing  i-emained  but  this  new  material,  winch  became  yascu- 
larised  and  to  which  the  name  of  'granulation  tissue '  was  given.  It  now 
remains  to  consider  what  changes  this  new  structure,  which  has  replaced  the 
original  tissues  of  the  part,  may  undergo.    They  are  as  follows  : 

^First,  the  granulation  tissue  may  undergo  a  process  o  organisat  on  ai  d 
be  converted  into  a  new  structure  of  a  less  complex  type  than  that  of  which 
^he  orlgtal  tissue  of  the  part  consisted.    This  new  ^t-ctui.  is  name 
cicatricfal  tissue  and  belongs  to  the  -^f '  J^^^f 
has  been  said  by  some  nuthors  to  be  one  of  '  Retrogression,  and  the  name 
'  '  Lectures  on  Rest  and  Pain,'  by  Hilton. 
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seems  to  be  one  of  peculiar  applicability,  as  there  is  a  retrogression  or  decline 
in  excellence  from  the  original  structure  to  one  of  a  less  complex  nature. 

Secondly,  the  granulation  tissue  may  undergo  a  process  of  degeneration 
and,  from  malnutrition,  the  round  cells  of  which  it  is  composed  may  become 
converted  into  pus  corpuscles,  and  pus  may  be  formed,  which,  if  it  occurs 
in  a  closed  cavity,  constitutes  an  abscess  ;  if  on  the  surface  of  the  body,  so 
that  the  pus  has  a  free  exit,  is  termed  ulceration.  Lastly,  if  the  inflam- 
matory process  is  very  acute,  the  tissues  inflamed  die  before  they  have  been 
replaced  by  the  granulation  tissue,  and  with  them  perish  also  the  round  cells 
of  this  latter  tissue.  Under  these  circumstances  we  have  as  a  result  of  in- 
flammation a  condition  biown  as  mortification.  Retrogression  or  the  pro- 
duction of  new  tissue  may  be  regarded  as  the  curative  termination  of  inflam- 
mation. It  is  true  that  in  many  instances  this  newly-formed  tissue  impairs 
the  functions  of  the  part  and  constitutes  in  itself  a  kind  of  disease.  Thus 
the  utility  of  joints  is  destroyed  by  soft  ankylosis,  the  result  of  inflammatory 
adhesions  ;  or  bands  of  adhesion  are  formed  in  the  peritoneum  which  may 
fatally  interfere  with  the  movements  of  the  intestines.  But  it  is  none  the 
less  true  also  that  it  is  upon  such  reproductive  properties  that  all  the  repair 
of  wounds  and  fractures  depends,  and  that  the  greater  part  of  the  practice  of 
surgery  is  directed  to  the  production  and  regulation  of  this  reproductive 
process. 

It  will  be  most  convenient,  I  think,  to  study  here  this  curative  termination 
of  inflammation  as  it  is  seen  in  the  soft  parts  ;  while  the  chapter  on  the  union 
of  fractures  will  contain  a  description  of  inflammatory  organisation  in  the  hard 
tissues.  I  therefore  turn  to  the  general  subject  of  wounds  and  the  process  of 
their  miion,  in  order  to  illustrate  the  results  of  inflammation. 

A  forcible  solution  of  contuuiity  in  the  soft  tissues  of  the  body  is  called  a  Wounds 
wound  ;  but,  in  ordinary  language,  the  exposure  of  the  injured  part  to  the  air  gj^ng''*'^* 
is  imphed,  and  the  action  of  some  weapon  is  also  understood.  When  the  sub- 
cutaneous tissues  are  merely  bruised,  i.e.  more  or  less  lacerated  without  the 
skin  being  divided,  the  injury  is  called  a  '  Contusion.'  In  a  contusion  there 
is  probably  always  some  laceration  of  the  fibres  of  the  cellular  tissue,  the 
vessels  are  more  or  less  ruptured,  and  blood  is  extravasated  proportionally 
into  the  subcutaneous  or  parenchymatous  tissue,  or  into  any  of  the  neighbour- 
ing cavities  of  the  body.  In  very  severe  contusions,  such  as  are  produced  by 
repeated  injuries,  the  skin  is  very  extensively  separated  from  the  subjacent 
fascia,!  and  is  consequently  hable  to  perish  for  want  of  blood-supply.  Into 
this  space  blood  is  effused,  which,  showing  through  the  skin,  gives  the  famihar 
black-and-blue  appearance  of  a  bruise,  the  colour  varying  with  the  delicacy  of 
the  skin,  the  quantity  of  blood  effused,  and  the  structure  of  the  part.  Thus, 
in  the  eyehds,  scrotum,  and  vulva  a  bruise  is  black ;  on  the  scalp,  where  the 
skin  is  strengthened  by  the  tendon  of  the  occipito-frontalis,  it  shows  hardly 
any  colour  at  all ;  on  the  globe  of  the  eye,  where  the  conjunctiva  allows  the 
free  passage  of  the  air,  it  is  scarlet.  The  black  colour  of  an  ordinary  bruise 
on  the  surface  of  the  body  fades  away  into  green  or  yellow  as  the  blood  is 
absorbed.  Very  frequently,  when  the  laceration  has  been  great,  the  blood 
remains  for  an  indefinite  time  collected  in  a  cavity,  the  walls  of  which  are 
formed  of  blood-clot  and  condensed  tissues,  while  its  contents  consist  of  serum 

'  In  examining  the  body  of  a  schoolboy  who  had  been  beaten  to  death  by  his  school- 
master, Sir  Prescott  Hewett  and  I  found  the  skin  so  extensively  separated  from  the  fascia 
lata,  that  a  common  walking-stick  could  easily  be  laid  between. 
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mixed  with  more  or  less  of  the  colouring  matter  and  broken-down  corpuscles, 
iiajina-       To  such  a  Collection  the  name  Hnematoma,  or  'blood-tumour,'  is  given, 
touia.        Blood-tumours  are  distinguished  from  abscess  by  the  history,  appearing  as 
they  do  at  once  after  the  contusion  ;  by  tlie  thinner  character  of  the  fluid, 
contained  in  a  wall  of  solidified,  but  not  inflamed,  tissues  ;  and  by  the  unin- 
flamed  and  unengorged  condition  of  the  integuments.  They  are  comparatively 
common  on  the  scalp  in  infancy  and  childhood,  sometimes  extending  over  half 
or  the  whole  head.    They  usually  subside  spontaneously,  even  when  of  very 
large  size,  though  their  absorption  is  generally  considered  to  be  accelerated 
by  some  of  the  stimulating  lotions  or  embrocations  usually  ordered,  among 
Avhich  arnica  is  perhaps  the  most  in  favour.  ^    But  such  stimulating  applica- 
tions should  not  be  made  use  of  immediately  after  the  injury.    The  applica- 
tion of  cold  is  indicated  at  first,  so  long  as  it  seems  probable  that  fresh  blood 
is  being  eft'used ;  unless  the  sldn  is  so  extensively  separated  that  gangrene  is 
to  be  feared,  in  which  case  moderate  warmth  (as  by  water-dressing  or  wai-m 
opiate  lotion)  is  more  advisable.    In  some  cases,  when  the  effused  blood  shows 
no  tendency  to  disappear,  it  has  been  removed  by  puncture  with  impunity  ; 
but  as  this  is  usually  unnecessary,  it  should  not  be  done  except  in  the  last 
resort,  and  then  the '  aspirator '  of  Dieulafoy,  or  some  such  invention  for  avoid- 
ing the  entrance  of  air,  should  be  employed.    If  the  tissue  around  inflames, 
forming  pus,  the  bloody  fluid  becomes  decomposed  and  a  serious  form  of  fever 
may  be  generated.    In  such  a  case,  as  in  that  of  inflammation  of  the  sac  of 
an  abscess,  it  becomes  necessary  to  lay  open  the  cavity  fi-eely,  wash  it  out  with 
carbolic  lotion  daily,  and  support  the  patient's  strength  through  the  ensuing 
fever. 

The  question  as  to  the  organisation  of  bloodclots  is  one  of  much  mterest, 
both  in  a  pathological  and  practical  point  of  view.   John  Hunter  taught  un- 
reservedly that  coagulated  blood  '  either  forms  vessels  in  itself,  or  vessels 
shoot  out  from  the  original  surface  of  contact  into  it,  formmg  an  elongation 
of  themselves,  as  we  have  reason  to  suppose  they  do  in  granulations  ;'  and 
in  order  to  define  his  meaning  more  precisely  he  immediately  adds,  '  I  have 
reason,  however,  to  believe  that  the  coagulum  has  the  power,  under  ordi- 
nary circumstances,  to  form  vessels  in  and  out  of  itself ; '  and  of  this  sup- 
position he  proceeds  to  give  proofs,  for  which  I  must  refer  the  reader  to  the 
original."''   On  this  supposed  property  of  extravasated  blood  to  take  on  active 
processes  of  organisation  in  its  own  substance,  independent  of  the  structures 
amongst  which  it  was  lying,  depended,  amongst  many  other  surgical  doc- 
trines and  precepts,  the  treatment  so  much  recommended  by  Sir  A.  Cooper 
and  still  occasionally  practised,  of  laying  a  piece  of  lint  steeped  in  the  b  ood 
of  the  part  over  the  wound  of  a  compound  fracture  in  order  that  the  blood 
might  form  a  bond  of  union,  and  convert  the  compound  into  a  simple  frac- 
ture. It  seems,  however,  to  say  the  least,  highly  dubious  whether  any  such 
self-organisation  of  clots  is  possible.    The  practical  result  is  doubtless  the 
same  viz  that  in  the  substance  of  the  clot  vessels  are  formed,  and  ultimately 
the  coagulum  is  replaced  by  a  membrane  or  fibrous  sac  more  or  less  com- 
plete, and  including  in  its  substance  the  remains  of  the  blood-corpuscles. 

'  The  applications  in  common  use  in  cases  of  contusion  are  :-Tincture  of  arnica 
gently  rubbed  in?  either  pure  or  diluted  with  its  own  bulk  of  water,  or  -  «  lot>on  .  th 
fve  to  ten  parts  of  water  ;  or  poultices  of  black  briony-root  (much  valued  by  pugil.sts)  . 

or  Friar's  balsam,  or  soap  and  opium  hn.ment.  Hnntnr'^  Works  bv  Palmer. 

»  '  On  the  Blood,  Inflammation,  and  Gunshot  Wounds.    Huntci  s  ^^  oiks  bj    aimei . 

iii.  ll'J. 


WOUNDS. 


23 


;But  it  seems  more  probable,  as  Rindfleisch  has  pointed  out,'  that  the  effi- 
cient agents  in  this  organisation  are  leucocytes,  which  are  derived,  not  from 
the  white  corpuscles  of  the  clot  itself,  but  by  immigration  from  the  neigh- 
bouring vessels  or  tissues.  '  Artificial  thrombi,'  says  this  author,  '  have 
been  produced  by  tying  arteries  in  the  lower  animals ;  cinnabar  has  then 
-been  injected  into  the  blood,  and  its  leucocytes  impregnated  with  this  finely 
granular  material,  which  is  easily  recognisable  under  the  microscope.  It 
Avas  found  that  those  cells  from  which,  on  the  second  or  third  day  after 
the  occurrence  of  coagulation,  the  organising  process  appeared  to  set  out, 
'Contained  cinnabar — the  inevitable  inference  being  that  they  had  emigrated 
into  the  clot  from  without.'  He  then  describes  the  branching  out  and  com- 
munication of  the  leucocytes  to  form  '  a  delicate  protoplasmic  network  with 
nuclei  in  its  nodal  points,'  through  which  capillary  channels  are  afterwards 
•opened  out,  these  channels  ultimately  anastomosing  with  the  vasa  vasorum ; 
while  in  the  interspaces  a  connective  tissue  is  formed  from  the  fibrine  of  the 
clot,  involving  in  its  meshes  the  remains  of  the  blood-corpuscles,  which  at 
:first  entirely  obscure  it ;  and  then,  as  the  clot  shrinks  and  hardens,  they 
wither  away,  lose  their  colouring  matter,  and  there  remains  instead  of  every 
red  corpuscle  a  flake  of  colourless  protoplasm. 

All  this  applies  to  the  organisation  of  non-laminated  thrombi  contained 
within  the  vessels.  Of  the  minute  phenomena  of  organisation  in  extra- 
T^ascular  and  laminated  coagula  nothuig  is  known.  More  will  be  found,  on 
the  changes  which  intravascular*  thrombi  undergo,  in  the  chapters  treating 
-of  the  diseases  of  the  Abteries  and  Veins. 

The  treatment  which  is  to  be  selected  in  any  case  of  contusion  depends  Treatment 
•on  the  severity  of  the  iniury.    When  the  blow  (as  is  often  the  case)  entails  contu- 

T       .•   .  ^  '  sions. 

much  loss  oi  power  and  pam  m  attempted  movement,  it  is  obvious  that  rest 
is  the  main  requisite.  Warmth  should  be  applied,  as  by  a  piece  of  heated 
vspongio-piline,  or  warm  lotion,  covered  with  oiled  silk.  In  smaller  and  less 
'disabling  injuries  some  active  movement  is  desirable,  and  gentle  rubbing 
-will  ]-eheve  the  pain  and  promote  absorption  of  the  effused  blood. 

Wounds,  that  is  to  say,  oioen  loounds,  with  division  of  the  skin  and  there-  Wounds, 
^ore  exposure  to  the  air,  are  divided  for  purposes  of  description  into  incised — 
i.e.  in  which  the  length  bears  a  considerable  proportion  to  the  depth,  and 
the  edges  are  clean  cut  ;  contused,  in  which  the  divided  tissues  and  those 
jaround  are  contused  as  well  as  cut ;  lacerated,  in  which  the  whole  or  a  por- 
tion of  the  solution  of  continuity  is  caused  by  tearing  and  not  by  cutting  ; 
;and  the  J)  unci  a  red,  in  which  the  depth  much  exceeds  the  length,  being  more 
•of  the  nature  of  a  prick  or  a  stab  than  a  cut.    To  these  possibly  may  be  added 
another,  the  subcutaneous  wound,  in  which  a  considerable  extent  of  tissue 
(generally  including  one  or  more  large  tendons  or  muscles)  is  divided 
through  a  mere  puncture  of  the  skin.    These  are  generally  made  by  the 
usurgeon  and  are  obviously  a  kind  of  punctured  wound.    The  symptoms  of 
wounds  are  pain,  bleeding  and  separation  of  the  edges  of  the  wound,  and 
those  symptoms  vary,  within  certain  hniits,  in  the  different  varieties  of 
wounds  ;  in  the  incised  wound  the  pain  is  usually  of  a  smarting,  burning 
character,  while  in  the  contused  and  lacerated  wound  it  is  of  a  dull  aching 
■haracter.    The  bleeding  is  much  more  profuse  in  the  incised  wound  than 
m  the  lacerated  one,  because  the  vessels  being  torn  rather  than  cut  have  less 
^tendency  to  bleed,  as  will  be  shown  when  speaking  on  the  subject  of  hsemor- 

'  'Pathological  Histology,'  trans,  for  the  New  8y<l.  8oc.,  vol.  i.  p.  22;"). 
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rliage.  In  the  punctured  and  subcutaneous  wound  the  bleeding  may  be  nil 
or  next  to  nil,  or  may  be  very  profuse  if  some  large  vessel  has  been  wounded. 
In  the  incised  wound  the  gaping  of  the  edges  is  always  greater  than  in  the 
contused  and  lacerated  wounds.  In  the  former  the  wound  being  clean  cut, 
all  the  tissues  are  fairly  divided,  and  the  natural  contractility  and  elasticity 
of  the  part  causes  the  edges  to  be  drawn  widely  asunder.  In  the  contused 
and  lacerated  Avound  on  the  other  hand,  where  the  edges  are  not  cleanly 
divided,  shreds  of  tissue  serve  to  maintain  the  parts  in  apposition,  and,  more- 
over, the  bruising  of  the  tissues  around  to  a  certain  extent  destroys  their 
properties  of  contractility  and  elasticity,  and  prevents  the  wide  separation  of 
the  edges  of  the  wound.  As  a  rule  in  the  punctured  and  subcutaneous 
wound  there  is  no  gaping  of  the  edges. 

The  processes  by  which  wounds  are  united  are  usually  described  as  being 
five  in  number,  1.  Immediate  union,  primary  adhesion,  or  direct  groA,\dng 
together  of  opposed  surfaces.  2.  First  intention,  or  union  by  coagulable 
lymph,  3.  Scabbing.  4.  Union  by  second  intention.  5.  Second  adhesion 
or  growdng  of  two  granulating  surfaces  together.  But  as  a  matter  of  fact, 
as  I  shall  endeavour  to  show,  there  are  but  two  modes  by  which  union  of 
wounds  takes  place,  namely,  with  or  without  suppuration,  and  these  five 
methods  of  union  which  have  been  mentioned  are  merely  modifications  of 
one  or  the  other  process. 

1.  When  the  surfaces  of  a  clean-cut  wound,  such  as  that  made  in  the- 
operation  for  hare-lip,  are  carefully  adapted  to  each  other  and  supported  for  a 
sufficient  length  of  time  in  apposition,  they  will  probably  be  found  to  present, 
no  sign  of  inflammation  appreciable  by  the  senses,  and  in  the  course  of  from 
twenty-four  to  forty-eight  hours  the  wound  will  be  so  soundly  united  as  to 
require  no  further  attention,  nothmg  being  left  except  a  linear  mark,  which 
at  first  looks  more  or  less  red,  but  gradually  fades  away,  and  in  the  case  of 
small  cuts  disappears  altogether.  This  mode  of  union  was  first  described  by 
Macartney  of  Dublin  as  immediate  union,  or  union  '  without  any  intervening 
substance,  such  as  blood  or  lymph,'  or,  in  other  words,  union  without  inflam- 
mation. This,  however,  is  hardly  an  inteUigible  account  of  the  action  of 
livuag  tissues,  and  indeed,  if  we  accept  the  definition  of  inflammation  of 
Dr.  Burdon  Sanderson,  that  it  is  'the  aggregate  of  those  results  which 
manifest  themselves  in  an  injured  part  as  the  immediate  consequences  of 
the  injurious  action  to  which  it  has  been  exposed,'  it  is  manifestly  untrue. 
It  is  certain  therefore  that  this  process  difters  in  no  respect  fi'om  that  to  be 
next  described,  except  that  the  symptoms  are  less  obvious. 

2.  The  second  process  is  union  by  first  intention  ;  that  is  to  say,  union 
without  suppuration,  by  '  adhesive  inflammation '  (Hunter).  In  order  to 
study  the  process  let  us  take  a  small  wound  in  which  no  vessel  of  any  mag- 
nitude is  wounded.'  The  first  change  that  occurs  is  that  ha?morrhage  is 
arrested,  the  bleeding  ceases  spontaneously  from  the  formation  of  clots  in  the 
wounded  vessels  up  to  the  first  collateral  branch.  This  is  brought  about  by 
the  contraction  of  the  vessels  from  the  stimulation  caused  by  the  injury,  so 
that  their  orifices  are  partially  or  completely  occluded,  and  by  the  exposure 
of  the  part  to  the  air  which  acthig  on  the  blood  has  a  tendency  to  cause  it 
to  coagulate.  In  the  parts  just  beyond  this  area  of  coagulation,  inflamma- 
tion is  set  up,  there  is  dilatation  of  the  blood-vessels,  so  that  the  edges  of  the 

'  If  large  vessels  are  wounded  hipniorrhage  has  to  be  arrested  by  artificial  means 
which  complicates  the  description  of  the  process.  The  subject  of  the  art.hcial  arrest  of 
hiemorrhage  will  be  discussed  in  tlie  sequel. 
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-wound  present  a  blush  of  redness  with  shght  swelhng,  and  this  is  followed 
by  stasis  and  inflammatory  exudation.  This  efi'usion  finds  its  way  to  the 
surface  of  the  wound  through  the  lymph  spaces  and  there  coagulates.  So 
that  if  we  could  now  view  the  surface  of  the  wound  we  should  find  it  covered 
with  a  layer  of  transparent  material,  which  gives  it  a  glazed  or  vitreous 
appearance.  This  is  inflammatory  exudation,  or  plastic  exudation,  the 
'  coagulable  lymph  '  of  John  Hunter,  and  consists  of  coagulated  fibrin  hold- 
ing in  its  meshes  innumerable  leucocytes,  with  a  varying  proportion  of  red 
corpuscles.  This  material  then  contracts  and  squeezes  out  of  itself  the  serum, 
which  drains  away,  and  being  possessed  of  a  very  considerable  degree  of 
adhesiveness  causes  the  two  surfaces  of  the  wound  to  stick  together,  if  they 
have  been  brought  into  apposition.  This  may  be  termed  the  temporary  union, 
and  serves  to  retain  the  edges  of  the  wound  in  apposition  mitil  a  more  per- 
manent healmg  has  taken  place  by  the  vascularisation  of  this  layer  of  plastic 
exudation  and  its  conversion  into  cicatricial  tissue.  Before  this  is  done, 
however,  any  shreds  of  tissue  which  have  been  so  injured  by  the  cut  as  to 
have  had  their  vitality  destroyed,  and  also  any  small  clots  of  blood  which 
may  have  been  left  between  the  edges  of  the  wound,  become  embedded  in  the 
inflammatory  exudation,  and  being  subjected  to  the  action  of  the  living 
leucocytes  of  the  efi'usion  become  absorbed  and  replaced  by  these  bodies, 
without  any  suppuration  taking  place.  The  permanent  process  by  which  this 
inflammatory  exudation  is  converted  into  a  living  tissue,  which  forms  the 
bond  of  union,  now  commences.  This  consists  in  a  budding  out  of  pouches 
from  the  walls  of  the  nearest  capillaries,  and  these  buds  elongate  into  a  loop 
and  open  into  another  part  of  the  capillary  tube,  or  else  they  meet  with  buds 
from  the  capillaries  of  the  opposite  side  and  join  by  absorption  of  their  con- 
tiguous walls.  From  these,  secondary  buds  are  developed  until  the  whole  of 
the  exudation  is  vascularised  and  converted  into  a  layer  of  '  granulation 
tissue,'  which  is  only  another  name  for  vascularised  inflammatory  exudation. 
This  material  then  becomes  converted  into  cicatricial  tissue.  The  exact 
method  by  which  this  is  accomphshed  is  still  uncertain.  But,  at  all  events, 
the  cells  of  the  tissue  are  known  to  elongate  and  become  converted  into 
spindle-shaped  cells,  which  are  arranged  in  lines,  while  the  intercellular  sub- 
stance, which  at  first  is  scanty  and  homogeneous,  becomes  greatly  increased 
m  quantity  and  fibrillated  ;  but  Avhether,  as  is  believed  by  some,  the  spindle- 
shaped  cells  become  converted  into  fibre  cells,  and  then  into  fibrous  tissue  ; 
or  whether,  as  is  believed  by  others,  this  tissue  is  formed  by  fibrillation  of  . 
the  intercellular  substance,  is  still  uncertain.  At  all  events  a  fibrous  tissue 
is  formed  which  constitutes  the  permanent  bond  of  union  or  '  scar,'  which  is 
at  first  very  vascular,  but  as  time  advances  its  vessels  become  obliterated  to 
a  very  great  extent,  and  it  becomes  much  paler  than  surrounding  structures. 

3.  The  process  of  union  of  a  wound  by  '  scabbing  '  may  be  best  studied  Union  hy 
in  a  small  wound,  with  loss  of  substance,  i.e.  when  a  small  piece  has  been 
shaved  oft"  the  surface  of  the  body.  On  such  a  wound,  if  it  be  at  once  covered 
over  and  protected  from  exposure  to  the  air,  the  blood,  being  retained  in  the 
rag  or  lint  by  which  it  has  been  covered,  coagulates  and  forms  a  scab.  The 
injured  tissues  inflame,  and  a  fibrinous  exudation  is  poured  out  over  the 
surface  of  the  wound  beneath  this  scab  ;  this  coagulates,  becomes  vascular- 
ised by  the  budding  up  into  it  of  the  vessels  beneath,  and  then  becomes  con- 
verted into  fibrous  tissue.  As  the  inflammation  subsides  the  scab,  which  has 
now  become  quite  dry,  begins  to  break  away  or  separate  at  the  margin,  and 
as  it  does  so  epithelium  is  formed,  growing  inwards  from  the  epithehal  scales 
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of  the  sun-ouiidiiig  skin,  so  tliat  before  it  is  completely  detached  a  new  layer 
of  epithelium  covers  the  surface  of  the  wound.  It  will  be  seen,  therefore, 
that  the  process  of  union  by  scabbing  is  identical  with  that  of  union  by 
first  intention,  and  that  the  scab  merely  acts  as  a  protective  covering  to  the 
wound,  preventing  decomposition  or  putrefaction. 

It  is  obvious  that  the  three  modes  of  union  above  described  are  merely 
modifications  of  one  process,  and  are  identical  in  the  pathological  changes 
that  take  place.  They  may  therefore  with  propriety  be  classed  together 
under  one  head,  as  a  mode  of  union  without  suppuration. 

■1.  In  union  by  second  intention,  or  as  it  is  sometimes  called  '  union  by 
granulation,'  the  process  in  its  essential  features  is  identical  with  that  which 
has  already  been  described,  and  the  difference  between  the  two  is  one  rather 
of  degree  than  of  kind.    Taking,  in  the  first  instance,  an  incised  wound,  in 
which  owing  to  some  accidental  circumstance  the  inflammatory  process  is 
prolonged  and  does  not  cease  after  a  small  amount  of  inflammatory  exudation 
has  taken  place,  as  it  did  in  the  case  of  the  wound  uniting  by  first  mtentiou, 
we  find  that,  firstly,  the  blood  coagulates  in  the  vessels  up  to  the  first 
collateral  branch,  so  that  the  bleeding  is  stayed.    Then  there  is  hj'perajmia 
and  exudation.    But  this  exudation,  instead  of  being  slight  in  amount,  con- 
tinues until  the  surface  of  the  wound  becomes  covered  with  a  very  consider- 
able layer,  too  copious  to  be  retained  in  the  interstices  of  the  wound.  The 
superficial  cells  contained  in  this  thick  layer  probably  from  mahiutrition 
from  being  removed  so  far  from  any  source  of  nutritive  su^iply,  begin  to 
•degenerate  and  die  and  to  be  thrown  off  as  pus  cells.  But  while  the  superficial 
cells  have  been  undergoing  this  process  of  pus  formation,  other  changes  are 
takmg  place  in  the  layers  beneath.    If  the  surface  of  the  sore  be  attentively 
watched,  little  red  points  will  be  seen  here  and  there ;  these  coalesce  and 
extend  over  the  whole  surface,  which  becomes  covered  with  a  layer  of  red 
projections,  called  '  granulations.'    These  are  formed  by  the  budding  up  into 
the  inflammatory  exudation  of  buds  or  loops  of  vessels  fi-om  those  ui  the 
tissue  beneath.    So  that  we  have  now  the  surface  of  the  womid  covered 
with  a  layer  of  granulations  ;  that  is  to  say,  little  pyramids  or  heaps  of  cells, 
■containing  a  vascular  loop  and  being  simply  vascularised  lymph.    The  gran- 
ulations continue  to  grow  until  they  fill  up  the  woimd  and  reach  the  level  of 
the  surrounding  structures.    Finally  the  granulations  undergo  cicatrisation 
and  are  converted  into  fibrous  tissue.    The  upper  cells  of  the  granulations 
undergo  a  process  of  degeneration,  and  are  converted  into  pus  cells— so  that 
so  long  as  granulations  persist  there  is  an  exudation  of  pus  from  the  wound— 
.and  the  lower  cells  become  spindle-shaped,  and  fibrous  tissue  is  formed  either 
by  the  direct  conversion  of  these  cells  into  fibrous  tissue,  or  by  a  process  of 
fibrillation  of  the  intercellular  substance,  exactly  in  the  same  maimer  as  in 
the  cicatrisation  of  the  granulation  tissue  in  miion  by  first  intention.  The 
final  stage  of  the  process  consists  in  the  covering  over  of  the  surface  of  the 
newly  formed  fibrous  tissue  by  a  layer  of  epithelium,  which  is  formed  by  n 
process  of  multiplication  of  the  epithelial  scales  at  the  margin  of  tlie  sore. 

In  the  case  of  contused  and  lacerated  wounds,  which  always  unite  l)y 
second  intention,  the  process  of  union  above  described  is  preceded  by  another, 
namely  that  of  separation  of  sloughs.  In  these  wounds  portions  of  tissue 
are  killed  outright  and  their  vitality  destroyed  by  the  injury  ;  and  before  the 
process  of  repair  can  take  place  these  dead  parts  have  to  be  separated  from 
the  livhig  tissues  and  thrown  ofl'.  This  is  brought  about  by  the  vital  powei- 
inherent  in  the  cells  of  the  granulation  tissue,  whereby  they  absorb  and 
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replace  the  cells  of  the  tissue  in  contact  with  the  dead  parts,  aud  then  them- 
.■selves  perishing  and  becoming  converted  into  pus,  separate  the  dead  from 
the  li%'ing  parts.  The  process  is  identically  the  same  in  the  separation  of 
these  small  pieces  of  dead  tissue  as  it  is  m  the  separation  of  a  limb  after 
gangrene  has  taken  place. 

5.  Besides  the  common  process  of  repair  by  suppuration,  i.e.  union  by  Union  by 
granulation,  or  by  second  intention,  there  is  another  process  described  by  acfhesion,''"^ 
Paget  analogous  to  and  in  fact  to  a  great  extent  identical  with  it  essentially,  ^'^^ 
but  differing  in  some  important  practical  details  ;  this  is  u]iion  by  secondary  tion.' 
<idhcsion,  or  by  the  third  inteaiioii. 

It  is  best  illustrated  by  the  wound  of  an  operation  for  harelip  in  which 
the  attempt  to  obtain  primary  union  has  failed,  and  the  surfaces  of  the  wound 
have  begun  to  granulate.  If  the  ordinary  process  of  union  by  second  inten- 
tion were  allowed  to  go  on  to  its  termination,  these  granulations  would 
.gradually  fill  the  wound  up  until  the  whole  cavity  was  closed  more  or  less 
imperfectly  by  a  dense  cicatrix  ;  or,  as  would  most  likely  be  the  case  in  the 
instance  supposed,  the  two  surfaces  of  the  lip  would  scar  over,  and  the  fissure 
would  not  be  filled  at  all.  But  sometimes,  when  the  granulations  are  per- 
fectly healthy,  if  the  surfaces  be  brought  evenly  together  throughout,  they 
AviU  adhere  without  any  further  suppuration,  the  growing  tissue  at  the  base 
of  one  set  of  granulations  coalescing  with  that  at  the  base  of  those  on  the 
-opposite  side,  and  thus  the  wound  will  be  closed  perfectly  and  at  once. 

The  advantages  of  this  process  are  that  it  leaves  much  less  scar  behind  ; 
that  the  scar  is  much  more  nearly  equal  in  size  to  the  cavity  which  it  fills, 
-and  that  it  is  completed  in  a  very  short  space  of  time,  so  that  any  bone  or 
■other  important  part  which  has  been  exposed  in  the  wound  gets  rapidly 
covered  over  and  defended  from  the  inflammatory  action.  The  two  former 
j)oints  are  of  interest  in  wounds  of  the  face  or  other  exposed  part  ;  the  last^ 
is  of  great  importance  in  scalp  wound^,  where  exposed  bone  can  often  be 
rapidly  covered  by  bringing  the  granulating  edges  (if  perfectly  healthy)  into 
■contact  by  means  of  one  or  two  silver  sutures,  and  thus  all  risk  of  necrosis  or 
inflammation  of  the  exposed  cranium  will  be  avoided. 

The  material  by  which  a  Avound  is  united  is  called  a  cicatrix.  It  differs  Cicatrices, 
from  the  normal  tissue  which  it  has  replaced  in  many  important  particulars. 
As  Rindfleisch  says :  '  The  cicatricial  tissue  is  far  from  being  a'  comiective 
tissue  of  ideally  high  quahty.'  It  is  more  dense  than  ordinary  areolar  tissue, 
•and  contains  no  yellow  elastic  tissue.  It  is  smooth  on  the  surface,  and 
presents  no  papihaB.  It  is  devoid  of  sweat  glands,  sebaceous  glands,  or  hair 
follicles.  It  contains  no  lymph  spaces  or  lymphatics,  and  nerve  fibres  are 
very  few  in  number,  or  altogether  wanting.  When  first  formed  it  is  very 
Tascular,  but  it  exhibits  an  extreme  proneness  to  contract  in  all  its  dimen- 
;sions,  and  as  it  contracts  the  vessels  become  obliterated,  and  the  scar 
becomes  dry,  compact,  hard,  and  white,  and  contains  but  few  blood-vessels. 

We  have  spoken  incidentally  of  fever  as  one  of  the  occasional  phenomena  Traumatic 
•of  inflammation,  but  the  subject  of  traumatic  fever  or  '  wound '  fever,  as 
•applied  to  the  febrile  disturbance  following  a  wound  or  other  injury,  is  so 
important  in  practical  surgery  that  it  demands  a  very  careful  study.  The 
pathology  of  traumatic  fever  is  still  to  a  certain  extent  a  matter  of  con- 
jecture and  doubt,  but  recent  investigations  and  observations  would  appear 
to  tend  to  prove  that  it  is  due  to  the  absorption  of  some  toxic  products  from 
the  wound,  and  it  would  seem  probable  that  the  primary  fever  which  follows 
bruises,  wounds,  fractures  and  such  like,  is  due  to  tlie  absorption  into  the 
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system  of  undecomposed  serum,  rendered  '  pyrogeiiecms,'  or  capable  of 
producing  fever,  by  the  action  of  the  fibrin  ferment,  which  is  set  free  by  the 
disintegration  of  the  leucocytes  which  have  been  shed  from  the  blood-vessels, 
and  this  entirely  without  being  complicated  by  any  external  septic  influence. 
(See  p.  14.) 

Tranmatic  fever  presents  itself  under  two  different  forms :  as  i^rhnary 
and  secondary,  the  one  frequently  occurring  without  the  other.    Thus  we 
may,  and  frequently  do,  have  primary  traumatic  fever  without  any  secondary 
fever,  and  we  may  occasionally  have  secondary  fever  without  any  manifesta- 
tion of  the  primary  fever.    The  two  may  be  separated  by  a  distinct  absence 
of  fever,  or  the  one  may  merge  into  the  other  without  any  remission  of  tem- 
perature.   The  primary  traumatic  fever  does  not  necessarily  follow  every 
wound  or  injury.    In  1868,  before  the  days  of  antiseptic  surgery,  I  recorded 
a  considerable  number  of  observations  on  the  subject  of  traumatic  fever, 
and  in  108  cases  of  recent  wound,  I  found  that  there  were  thirty-five  in 
which  there  was  a  total  absence  of  all  symptoms  of  a  febrile  nature.'  No 
doubt  if  a  similar  observation  were  made  in  the  present  day,  the  number 
would  be  found  to  be  very  much  larger.    The  attack  usually  comes  on  about 
the  second  or  third  day,  though  in  some  rare  cases  it  may  be  delayed  to  the 
fourth  or  fifth  day.    Any  febrile  condition  occurring  after  the  fifth  day  must 
be  regarded  as  secondary  traumatic  fever  in  which  the  primary  attack  has 
not  been  present  or  has  escaped  notice.    The  symptoms  of  this  primary 
fever  may  be  thus  briefly  summarised.    There  is  increased  temperature  at 
the  seat  of  the  wound  and  increase  in  the  heat  of  the  whole  body,  as  proved 
by  the  thermometer,  with  chilliness  and  perhaps  (but  not  usually)  rigors  as 
the  heat  rises ;  quick,  sharp  pulse ;  furred  tongue ;  more  or  less  sleepless- 
ness, and  the  sleep  which  is  obtained,  unrefreshing ;  the  urine  is  high- 
coloured,  and  the  amount  of  urea  secreted  is  above  the  normal  standard,, 
and  exceeds  the  quantity  which  could  be  furnished  by  the  nitrogenous 
aliment ;  the  bowels  are  often  sluggish  and  the  motions  oflensive.  The 
fever  lasts  from  two  to  seven  days.    The  temperature  rises  rapidly  and- 
generally  reaches  its  highest  pomt  on  the  second  or  third  day,  it  thert 
declines,  for  the  most  part  gradually,  and  reaches 
the  normal  standard  about  the  sixth  or  seventh 
day.    (Fig.  2.) 

Such  is  the  course  of  an  ordinary  attack  of 
primary  traumatic  fever,  but  there  are  two  or 
three  points  in  connection  with  it  which  require 
a  passing  consideration.  And,  first,  the  relation 
which  the  fever  bears  to  the  wound,  in  cases 
where  there  is  an  open  wound.  It  will  generally  -'•  Thcrmogmpu  oi  Traumatic 
be  found  that  the  greatest  intensity  of  the  fever, 

as  denoted  by  the  thermometer,  precedes  the  occurrence  of  suppuration,  and 
that  with  the  formation  of  pus  and  its  free  discharge  from  the  wound,  the 
temperature  falls.    Secondly,  the  fever  is  modified  by  circumstances:— 
Where  there  has  been  great  loss  of  blood,  the  fever  is  very  great,  and  the 
temperature  high  ;  while  in  those  cases  where  there  has  been  a  violent  shock 
to  the  nervous  system,  the  fever  is  ill-defined. 
Secondary        In  some  cases  the  primary  fever,  instead  of  being  followed  by  conva- 
traumatic    |escence,  merges  into  a  second  attack,  and  this  may  occur  after  the  complete 
subsidence  of  the  primary  fever  or  during  its  defervescence.  This  is  often  of 
»  '  St.  George's  Hospital  Reports,'  vol.  iii.  1868,  p.  74. 
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iihe  greatest  significance,  and  denotes  some  important  condition  in  the  wound 
whicli  must  be  sought  for  and  removed,  or  some  grave  condition  in  ihe 
general  state  of  the  patient.  It  may  be  due  to  tension  from  pent-up  dis- 
charge, or  to  the  irritation  of  foreign  bodies,  or  it  may  arise  from  some  of 
those  wound  compHcations  which  will  hereafter  have  to  be  described.  It 
occurs  generally  from  the  sixth  to  the  ninth  day,  and  may  subside  rapidly  if 
the  cause  which  has  produced  it  is  speedily  removed  ;  in  other  cases  it  may 
pass  into  some  of  the  specific  inflammatory  complications,  such  as  erysipelas, 
phagedena  or  pyaemia,  or  may  even  persist  until  it  passes  into  hectic. 

Beyond  sedulous  attention  to  the  general  state  of  the  patient,  cautious 
inspection  of  the  part  to  see  that  no  discharges  are  confined  in  the  wound, 
:and  cleanly  and  skilful  dressing,  I  know  of  no  treatment  for  traumatic 
fever.  It  resolves  itself  mainly  into  the  treatment  of  the  injury  from 
which  the  fever  springs.  Its  prophylaxis  is  a  matter  of  grave  import- 
ance, and  this  is  closely  connected  with  the  question  of  the  best  means 
•of  avoidmg  putrefaction.  Everything  then  which  tends  to  make  a  wound 
'  do  well ' — that  is,  which  favours  rapid  union  without,  or  with  the  least 
possible  amount  of,  suppuration,  and  as  perfect  an  immunity  from  putrefac- 
tion as  possible — iwo  tanto  diminishes  the  liability  to  traumatic  fever.  It 
is  of  primary  importance,  in  surgical  operations,  so  to  contrive  the  incisions 
that  the  parts  may  lie  in  apposition  without  tension  or  discomfort,  and  that 
"the  bloody  serum  and  the  products  of  inflammation  which  will  soon  exude 
from  the  cut  surfaces  may  find  a  ready  exit ;  and  if  this  is  impossible,  to 
3)rovide  an  artificial  exit  for  them  by  means  of  a  drainage  tube,  or  drains  of 
:some  unirritating  substance,  such  as  horse-hair.  The  position  of  the  patient 
or  of  the  limb,  and  all  the  details  of  careful  and  cleanly  nursing,  are  also  to 
loe  sedulously  attended  to  ;  and  then  occurs  the  important  question  of  how 
io  dress  the  wound. 

In  speaking  of  the  subject  of  the  treatment  of  inflammation,  my  re-  Treatment 
TQarks  were  confined  to  the  treatment  of  those  cases  of  inflammation  ^^'^^^'i'^^- 
occurring  without  evident  wound.  In  this  place  I  shall  first  consider  the 
treatment  of  inflammation  after  wounds,  and  then  consider  the  treatment  of 
the  wound  itself.  It  is  necessary  to  make  this  distinction  between  the  two 
<5lasses  of  cases,  for  in  the  latter,  that  is  to  say,  where  there  is  a  wound,  much 
may  be  done  to  lessen  inflammation  and  keep  it  within  narrow  bounds  by 
what  has  sometimes  been  termed  the  '  preventive '  treatment  of  inflamma- 
tion. The  term  is  a  bad  one,  for  our  object  is  not  to  prevent  inflammation, 
without  which,  of  course,  the  wound  could  not  unite,  but  to  keep  it  within 
certain  Hmits,  so  that  it  shall  not  pass  beyond  that  condition  which  results 
in  the  formation  of  a  very  small  amount  of  inflammatory  exudation  just  suf- 
ficient to  glue  the  edges  of  the  wound  together,  and  to  remove  any  particles 
of  dead  tissue,  if  such  be  present.  Now  the  injury  which  produces  a  wound 
is  momentary,  and  therefore  the  inflammation  which  results  from  this  injury 
IS  not  long  continued  but  speedily  subsides,  unless  some  additional  source 
-of  irritation  is  present  to  further  its  continuance.  This  source  of  irritation 
is  either  of  a  mechanical  or  chemical  nature,  which  produces  a  condition  of 
unrest '  in  the  part,  which  favours  the  condition  of  inflammation  and  pro- 
motes its  continuance.  Mechanical  unrest  is  i^roduced,  for  instance,  by  the 
presence  of  a  foreign  body  in  the  wound,  by  the  constant  movement  of  a  part, 
by  tension,  by  the  weight  of  a  limb  dragging  on  the  wound,  or  in  fact  any- 
-thmg  which  produces  mechanically  an  irritation  or  prevents  a  condition  of 
absolute  rest.    The  treatment  to  be  adopted  for  this  is  to  remove  the  cause 
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of  tlio  unrest.  Any  foreign  body  muKt  he  remo\-ed,  and  perfect  rest  secured 
by  some  means  or  another  ;  hy  the  application  of  splints  ;  ])y  supporting  tlict 
part -with  sand-bags  or  some  such  contrivance;  by  elevathig  the  limb;  by 
avoiding  tension  from  too  tight  stitches ;  by  seeing  that  no  part  is  unduly 
pressed  upon,  or  that  a  bandage  is  not  applied  too  tightly.  All  these  points,, 
trivial  as  they  may  appear,  make  up  the  sum  of  the  treatment  of  inflamma- 
tion as  far  as  regards  one  of  the  factors  in  furthering  its  contiimance,  and 
the  best  and  most  successful  surgeon  will  be  he  who,  by  attention  to  these- 
minutijB,  obtains  for  his  patient  a  condition  of  complete  ease  from  all  sources, 
of  mechanical  unrest. 

The  subject  of  chemical  unrest  is  of  equal  arid  perhaps  even  greater  im- 
portance, since  it  embraces  the  whole  question  of  the  occurrence  of  putre- 
faction in  the  wound,  the  products  of  which  are  the  great  source  of  chemical 
unrest.  We  have  already  seen  that  in  putrefaction,  in  addition  to  the 
presence  of  a  certain  amount  of  water,  oxygen,  and  a  certain  temperature, 
which  are  always  present  in  the  body,  two  factors  are  necessary  for  th& 
process  to  take  place  :  namely,  (1)  the  presence  of  a  putrescible  material,, 
and  (2)  a  ferment  which  shall  act  as  the  exciter  of  the  fermentative  oi- 
putrefactive  process,  and  that  if  one  or  other  of  these  factors  is  absent  no- 
putrefaction  can  occur.  The  whole  treatment  of  chemical  unrest  resolves- 
itself  therefore  into  strenuous  efforts  to  banish  one  or  other  or  both  of  these 
factors  from  our  wounds.  The  chief  putrescible  animal  matter  that  we  find 
in  wounds,  and  which,  by  its  undergoing  putrefaction,  forms  those  chemical 
products  that  produce  the  unrest,  is  the  serum  of  the  blood,  expressed  from 
the  blood-clots,  which,  as  we  have  seen,  form  in  the  wounded  vessels  up  ta 
the  first  collateral  branch,  and  also  from  the  inflammatory  exudation  after 
it  has  coagulated.  And  it  is  undoubtedly  true  that  if  in  any  given  wound  we 
could  entirely  get  rid  of  this  and  any  other  putrescible  matter  which  might 
be  iDresent,  we  might  admit  any  amount  of  the  ferment  to  the  part,  but  no- 
putrefaction  could  take  place.  Again,  as  we  have  already  seen,  the  principal 
ferment  of  decomposition  is  a  micro-organism,  the  bacterium  termo,  which 
is  introduced  from  without  into  the  wound,  and  never  through  the  circida- 
tion,  having  been  absorbed  by  the  lungs  or  alimentary  canal.  Now,  if  we- 
can  so  shield  our  wound  as  to  prevent  the  introduction  of  any  of  these 
microbes,  there  may  be  any  quantity  of  serum  or  other  putrescible  animal 
matter  in  the  wound,  but  still  no  j)utrefaction  can  take  place.  Thus  it  will 
be  seen  that  we  have  two  means  at  our  disposal  for  treating  chemical  un- 
rest, either  of  which,  if  perfect  in  itself,  would  be  quite  sufficient  to  attain 
our  end.  And  this,  it  seems  to  me,  is  the  explanation  of  the  want  of 
agreement  among  surgeons  even  of  the  present  day  as  to  the  best  plan  for 
treating  a  common  incised  wound.  One  group  of  surgeons  by  means  of 
scrupulous  cleanliness,  efficient  drainage,  and  position,  aiming  at  entirely 
getting  rid  of  any  matter  from  their  wounds  which  is  capable  of  putrefvang ; 
another  class  of  surgeons  endeavouring  by  antiseptic  dressings  to  exclude 
microbes  from  the  wound  and  destroy  any  which  perchance  may  have  found 
admission.  Of  course,  no  allusioiT  is  made  bore  to  those  infective  organisms^ 
which  have  been  before  mentioned  as  one  of  the  causes  of  inflammation, 
and  which  can  be  introduced  otherwise  than  through  the  wound,  as  by  the 
lungs  or  alimentary  canal,  since  they  are  capal)le  of  living  and  growing  in 
the  living  tissues."  These  can  only  be  combated  by  germicides  or  anti- 
septics which  have  been  proved  by  experiment  to  destroy  their  vitality.  It 
will  be  seen,  therefore,  that  the  treatment  of  chemical  unrest  as  a  so-called 
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preventive  of  inflammation  is  twofold.  First,  every  effort  must  be  made 
by  scrupulous  cleanliness,  by  efficient  drainage,  and  by  position  to  clear 
the  wound  of  any  putrescible  animal  matter ;  and  secondly,  measures  must 
be  taken  to  exclude  organisms.  The  manner  in  which  these  are  to  be 
carried  out  will  now  be  considered.  The  indications  of  treatment  of  wounds 
are  six  in  number — namely,  (1)  arrest  all  htemorrhage  ;  (2)  cleanse  the 
wound  and  remove  all  foreign  bodies  ;  (3)  adjust  the  edges  of  the  wound ; 
(4)  provide  for  free  drainage  ;  (5)  ensure  complete  mechanical  rest ;  (6) 
guard  against  putrefaction. 

1.  In  a  small  wound,  where  no  vessel  of  any  size  has  been  wounded,  the 
bleeding  Avill  cease  after  a  time  spontaneously.  Small  thrombi  will  form  in 
the  wounded  vessels  up  to  the  first  collateral  branch,  and  thus  all  further 
bleeding  will  be  prevented.  The  causes  which  conduce  to  this  formation  of 
clots  are  threefold:  (1)  Contraction  and  retraction  of  the  cut  end  of  the  vessel, 
so  that  the  blood  has  to  find  its  way  through  a  narrowed  orifice  and  over  a 
roughened  surface  ;  that  is,  the  tissue  from  Avhich  the  vessel  has  been 
retracted.  (2)  Diminished  power  of  the  heai't's  action  from  faintness  due  to 
the  shock  of  the  injury  and  loss  of  blood,  and  (8)  exposure  of  the  blood  to 
the  air,  which  favours  coagulation.  When  the  wound  is  of  greater  extent 
and  some  considerable  sized  vessel  has  been  wounded,  artificial  means  will 
have  to  be  undertaken  to  arrest  the  haemorrhage,  and  these  will  be  con- 
sidered in  the  sequel  in  the  chapter  on  hemorrhage. 

2.  All  foreign  bodies  of  any  size  are  to  be  carefully  picked  out  of  the 
wound  with  clean  forceps,  and  dirt,  clots  of  blood,  &c.,  washed  away  by 
careful  syringing  or  irrigation  with  some  antiseptic  fluid.  It  is  better  to 
avoid  the  use  of  sponges,  which  not  only  often  prove  a  source  of  contamina- 
tion to  the  wound,  but  also,  when  rubbed  over  it,  have  a  tendency  to  displace 
the  httle  clots  in  the  vessels  and  cause  a  renewal  of  the  hfpmorrhage. 

3.  The  means  employed  for  adapting  and  keeping  the  edges  of  a  wound 
in  apposition  are  strapping,  bandages,  compresses  and  sutures.  Strapping 
is  absolutely  necessary  in  many  cases  where  the  sutures  have  been  removed, 
and  the  weight  of  the  flaps  is  so  dragging  upon  them  as  to  make  it  desirable 
to  relieve  them  by  taking  off  the  strain  ;  and  for  small  wounds  which  can  be 
kept  in  exact  apposition  strapping  is  more  useful  than  sutures.  In  such 
cases  the  straps  should  be  very  rarely  disturbed— only  when  it  is  plainly 
required ;  so,  also,  when  strapping  is  used  to  produce  pressure  in  order  to 
restram  hfemorrhage,  the  longer  it  is  left  on  the  better,  provided  no  oedema 
of  the  lower  part  of  the  limb  is  present,  and  the  bleeding  is  effectually  com- 
manded. But  in  large  wounds,  such  as  those  of  amputations,  I  cannot  say 
that  I  am  myself  very  fond  of  strapping,  though  I  am  aware  that  some  very 
good  surgeons  use  it  from  the  first,  to  the  total  exclusion  of  sutures.  The 
chief  reason  why  I  prefer  the  latter  as  a  means  of  keeping  the  edges  together 
is,  that  the  wound  thus  united  requires  hardly  any  dressing,  and  frequently 
need  never  itself  be  touched  ;  while  strapping  gets  so  soon  disturbed  by  the 
discharges  that  it  must  be  renewed  at  very  short  intervals,  a  proceeding- 
involving  no  little  pain  in  an  inflamed  stump.  Other  objections  to  strapping 
are  that  it  is  very  difficult  to  maintain  aseptic  and  is  apt  to  cause  tension. 

Bandages  are  often  of  very  great  service  in  obviating  the  spasms  which  are 
so  painful  in  large  wounds,  such  as  those  of  amputation.  The  support  of  a 
splint  and  bandage  lightly  and  evenly  applied  seems  to  me  a  great  comfort 
after  an  amputation,  and  in  a  severe  wound  of  the  thigh  or  into  the  knee,  I 
think  it  a  very  good  plan  to  bandage  the  whole  limb  evenly  from  the  toes. 
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Again,  bandages  are  very  often  used  to  prevent  the  retraction  of  the  flaps 
which  sometimes  ensues  after  amputation,  though  this  end  is  perliaps  better 
attained  by  a  loop  of  strapping  well  secured  to  tlie  stump,  and  acted  on  by 
a  weight.  Compresses  are  sometimes  necessary,  and  especially  in  wounds 
which  are  the  seat  of  venous  bleeding,  or  bleeding  from  a  number  of  minute 
vessels.  They  should  be  carefully  adapted  to  the  shape  of  tlie  wound,  tlie 
first  compress  (made  of  about  four  folds  of  lint)  exactly  covering  the  part  on 
which  pressure  is  to  be  made,  and  no  more.  This  is  supported  by  another  a 
little  larger,  and  a  third,  of  still  larger  size,  is  laid  on  the  top,  and  the  whole 
secured  in  its  place  by  long  strips  of.  strapping  crossed  over  the  compress, 
star-wise,  and  a  firm  bandage  over  all. 
Sutures.  The  principal  means  at  the  disposal  of  the  surgeon  for  maintaining  the 

edges  of  the  wound  in  apposition  is  the  suture.    The  different  varieties  of 
•    suture,  a^s  regards  the  structure  of  which  they  are  composed,  and  also  as 
regards  the  manner  in  which  they  may  be  introduced,  will  be  found  described 
in  the  sequel  in  the  chapter  on  minor  surgery.    It  may  merely  be  remarked 
here  that  by  the  introduction  of  sutures  alone  we  do  not  ensure  the  adapta- 
tion of  the  whole  of  the  surfaces  as  well  as  the  edges  of  a  womid.    In  a 
case  of  amputation  of  the  thigh,  for  instance,  the  sutures  will  only  serve  to 
bring  the  edges  of  the  flaps  in  apposition,  and  if  other  means  are  not  taken 
to  prevent  it,  a  large  bag  or  cavity  will  be  left  between  the  surfaces  of  the 
flaps,  in  which  blood,  serum,  or  inflammatory  products  may  collect.  Of 
course,  drainage  is  intended  to  prevent  this  collection,  and  dram  away  any 
fluid  that  may  be  poured  out.    But  it  is  better,  if  possible,  to  prevent  this 
cavity,  m  which  putrescible  matter  may  collect,  and,  therefore,  an  endeavour 
should  be  made  to  bring  the  surfaces  of  all  wounds  into  appposition,  as  well 
as  the  edges,  by  carefully  applied  pressure,  by  means  of  pads  and  bandages. 

Mr.  Keetley  calls  attention  to  the  importance,  in  deep  wounds,  of  uniting 
the  cut  surfaces  of  similar  tissues  (muscle  to  muscle,  fascia  to  fascia,  &c.)  by 
'  buried  sutures  '—i.e.  sutures  of  carbohsed  gut,  or  some  other  non-putrescible 
material,  by  which  the  whole  cavity  is  at  once  placed  in  a  position  for  imme- 
diate union.  The  use  of  drainage  tubes  is  avoided,  the  parts  are  restored  at 
once  to  their  natural  function,  necrosis  of  the  deeper  parts  is  obviated,  and 
rough  depressed  scars  are  avoided.  The  plan  seems  to  have  originated  with 
German  surgeons,  Werth,  Neuber,  and  Kiister.  Rapid  union  is,  of  course, 
essential  to  its  success. ^ 
Drainage.        4.  The  importance  of  free  drainage  cannot,  I  think,  be  over-estimated. 

In  fact,  it  has  always  appeared  to  me  that  the  introduction  of  free  drainage 
is  one  of  the  greatest  advances  of  modern  surgery.  It  certainly  seems  strange 
that  the  true  use  of  drainage  tubes  should  have  remained  so  little  understood 
since  the  days  of  Chassaignac,  who  flrst  introduced  them  hito  surgery,  until 
almost  the  present  time.  The  object  of  the  drainage  tube,  as  I  have  en- 
deavoured to  show  in  the  preceding  pages,  is  to  carry  away  all  putrescible 
animal  matters  from  the  wound,  and  there  can  be  no  doubt  that  if  the  pro- 
cedure could  be  carried  out  in  its  entirety,  we  should  be  able  to  prevent  any 
putrefaction  taking  place  hi  a  wound,  without  any  means  being  used  to  pre- 
vent the  admission  of  the  ferment  of  putrefaction.  The  drainage  tube  winch 
is  most  frequently  employed  in  surgery  is  made  of  mdiarubber,  of  which  the 
red  indiarubber  is  the  best  and  most  durable,  but  other  materials  may  be 
employed.  Skeins  of  horsehair  or  catgut  are  sometimes  used  and  possess 
this  advantage,  that  they  may  be  removed  gradually  and  painlessly,  by  the 
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withdrawal  of  each  hair  or  piece  of  catgut  separately,  but  they  are  not  as 
efficient  as  the  indiarubber  tubing,  and,  with  regard  to  the  catgut,  it  some- 
times becomes  dissolved  too  rapidly,  before  the  purposes  for  which  it  was 
introduced  have  been  fulfilled.  Moreover,  these  materials  are  useful  only  in 
recent  wounds,  as  they  can  convey  serum  or  serous  fluid  only,  and  if  suppura- 
tion ensues  they  become  practically  useless.  Glass  tubing  is  sometimes  used, 
especially  in  draining  the  peritoneal  cavity,  and  appears  to  answer  admirably 
for  this  purpose.  Neuber  recommends  decalcified  bone  as  a  drainage,  with 
the  object  of  using  an  absorbable  material.  Its  use  has  not  been,  however, 
very  generally  adopted.  It  occasionally  appears  to  excite  suppuration,  and 
sometimes  is  very  long  in  being  absorbed.  If  indiarubber  tubing  is  employed, 
there  are  one  or  two  points  in  connection  with  its  use  which  require  attention. 
It  should  always  be  cut  off  on  a  level  with  the  surface  of  the  wound,  other- 
wise the  dressings  may  turn  the  end  downwards  and  produce  a  '  kink,'  which 
will  interfere  with  the  free  exit  of  the  discharge.  It  must  be  retained  in 
this  position  by  some  means,  otherwise  it  may  slip  into  the  womid.  This 
may  best  be  done  by  a  safety  pin,  previously  rendered  aseptic,  or  by  including 
the  tube  in  the  last  suture  at  the  angle  of  the  wound.  The  tube  should 
always  be  removed  as  early  as  possible,  the  time  of  its  removal  depending  on 
the  size  of  the  wound  and  the  amount  of  discharge.  Some  surgeons  remove 
it  at  the  end  of  twenty-four  hours,  but  I  must  confess  that  in  my  own  prac- 
tice I  have  oftener  regretted  the  too  early  withdrawal  of  the  tube,  than  its 
too  long  retention.  It  should  be  withdrawn  gradually,  a  short  portion 
being  cut  off  at  each  dressing,  and  always  from  the  most  dependent  part  of 
the  wound. 

5.  Sufficient  has  already  been  said  on  the  necessity  for  keeping  the  wound  Mechanical 
in  a  condition  of  complete  rest,  not  only  of  the  limb  as  a  whole,  but  also  of 
individual  muscles.    Splmts,  bandagea,  and  special  apparatus  in  special 

cases  may  all  be  called  into  requisition  and  the  ingenuity  of  the  surgeon 
taxed  to  fulfil  this  essential  requirement. 

6.  One  method  of  preventing  putrefaction,  by  the  removal  of  all  putre-  Prevention 
scible  matter  from  the  wound  has  already  been  described,  but  there  remains  tira''*'^*^'^*"^' 
also  to  consider  the  means  by  which  the  introduction  of  living  organisms,  into 

a  wound,  which  may  excite  putrefactive  changes,  may  be  prevented.  Certain 
substances  are  found  to  interfere  with  and  destroy  these  organisms,  and  these 
are  termed  '  antiseptics.'  But  antiseptics  do  more  than  this,  not  only  do 
they  destroy  the  bacteria  of  decomposition,  but  they  also  prevent  the 
entrance  of  or  destroy  those  other  mfective  micro-organisms,  which,  as  we 
have  seen,  may  enter  the  blood  by  other  sources  than  the  wound,  and 
growmg  there  may  give  rise  to  infective  diseases— erysipelas,  pyfemia,  and 
the  like.  The  necessity  is  therefore  obvious  for  the  employment  of  anti- 
septics in  the  treatment  of  wounds ;  as  a  means  not  only  of  preventing 
putrefaction,  which  may  also  be  avoided  by  the  withdrawal  of  all  putrescible 
material,  but  also  of  preventmg  the  occurrence  of  the  so-called  acute  infec- 
tive diseases.  The  number  of  antiseptics  used  in  surgery  is  very  gi-eat,  and 
IS  daily  being  added  to.  But  carbolic  acid,  the  first  that  was  introduced,  still 
holds  its  own  and  is  largely  employed  in  antiseptic  surgery.  It  was  first 
used  by  Sir  Joseph  Lister  in  1866,  who,  searching  for  some  material  which 
should  act  as  a  gemicide,  says, '  I  selected  carbohc  acid,  having  heard  of  its 
remarkable  efficacy  in  disinfecting  sewers.'  It  is  not  perhaps  so  powerful  as 
some  other  antiseptics,  still  in  many  respects  it  is  the  best.  It  nevertheless 
possesses  two  disadvantages,  shared  in  common  with  many  others,  viz.  that 
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it  acts  as  an  irritant  when  appHed  locally  to  the  living  tissues,  and  that  it 
may  produce  general  toxic  effects.    It  appears  when  applied  to  a  wound 
to  increase  at  first  the  serous  discharge ;  subsequently  it  may  cause  con- 
siderable local  inflammation  and  even  suppuration.    When  applied  to  the 
skin  for  a  considerable  time,  as  when  a  wound  is  dressed  with  carbolic 
«auze,  especially  if  the  gauze  has  been  wetted  in  carbohc  lotion,  it  may 
produce  vesication  and  very  considerable  irritation.    Its  general  toxic  effects 
generally  show  themselves  first  by  the  urine  becoming  of  a  dark-green  ohve 
colour.    And  if  the  carbohc  treatment  be  now  left  off,  no  further  symptoms 
develop  themselves,  and  the  urine  speedily  recovers  its  natural  tint.    If  on 
the  other  hand  it  is  persevered  with,  vomiting,  a  rise  m  temperature,  and 
nervous  symptoms,  drowsiness  or  excitement  with  perhaps  delirium  may 
supervene.    In  order  to  prevent  as  far  as  possible  these  toxic  effects,  nothmg 
but  the  purest  acid  or  absolute  phenol  should  be  used.    Since  I  have 
employed  absolute  phenol,  now  for  the  last  five  years,  I  have  only  had  one 
instance  of  carbolurea  in  those  cases  in  which  it  has  been  used.  Carbohc 
acid  is  used  in  the  form  of  lotion  (1  in  20  to  1  in  40),  in  the  form  of  oil  (1  ni 
5  to  1  in  20),  and  as  carbohc  gauze,  a  thin  muslin  impregnated  with  carbohc 
acid,  resin  and  paraffin.  ' 

Salicijlic  acid  is  an  excellent  antiseptic,  though  not  so  powerful  as  carbohc 
acid,  and  possesses  no  toxic  qualities.  It  is  moreover  non-volatile,  but  is  very 
irritating  to  the  skin,  and  especially  to  th6  mucous  membrane  of  the  nose 
When  its  fine  dust  finds  its  way  into  the  nasal  cavity  it  produces  the  most 
violent  sneezing.  It  is  not  used  as  a  lotion  on  accomit  of  its  sparmg  solu- 
bility. It  is  principally  employed  in  the  form  of  sahcyhc  wool  or  jute  and 
then  forms  an  admirable  packing  material.  It  is  also  used  m  the  form  of 
an  ointment  and  sometimes  as  a  powder,  mixed  with  starch,  to  sprinkle 
over  the  surface  of  ulcers. 

Eucalyptus  oil  is  frequently  used  as  a  substitute  for  carbohc  acid  m  the 
preparation  of  gauze.  It  is  a  powerM  antiseptic,  possesses  no  poisonous 
effects,  and  has  a  somewhat  pleasant  fragrant  odour.  It  is  not  however  so 
trustworthy  as  carbohc  acid,  as  it  is  very  volatile,  and  gauze  which  has  been 
impregnated  with  it  soon  loses  its  antiseptic  properties. 

Boracic  acid  is  a  weak  antiseptic,  but  is  a  useful  preparation  m  some 
cases.  It  is  used  principally  in  the  form  of  boracic  lint  or  as  an  ointment 
Boracic  lint  is  made  by  steeping  ordinary  lint  in  a  hot  saturated  solution  of 
boracic  acid  and  before  it  is  apphed  it  is  agam  moistened  with  boracic  lotion. 
It  is  a  useful  apphcation  where  warmth  and  moisture  are  required,  and  is 
also  apphed  to  granulating  wounds  after  the  stronger  f  " 
discarded.  It  is  also  extensively  used  for  washing  out  large  cavities,  such  as 
the  thorax  and  abdomen.  „  ,  .    ■•     i  • 

Iodoform  is  one  of  the  most  useful  antiseptics,  its  chief  objection  ben.g 
its  disagreeable  odour.  It  is  used  as  a  powder  to  sloughy  ^^f  <^^«  J 
especially  useful  after  operations  in  any  of  the  cavities  of  the  body  as, 
for  examp  e,  after  removal  of  the  tongue,  keeping  the  stump  perfectly 
teetZilv^io  and  doing  away  with  one  foinner  source  of  great  daiige 
after  this  operation,  viz.  septic  pneumonia  fi-om  the  patient  inhaling  an 
poSonerby  passing  over  the  sloughy  wound.  Iodoform  is  also  used  m 
ZZl  of  gauze  fnd  as  an  ointment,  when  the  addition  of  a  few  drops 
f  n  rS  bitter  almonds  will  entirely  destroy  its  unpleasant  odour.  lodo- 
tm  is  larg  y  u  Iby  Esmarch  as  a  dressing  for  wounds,  and  Ins  success 
L  bee^unprec^^^^^^^^^    He  applies  to  the  wound,  having  first  mserted 
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a  decalcified  bone  drainage  tube,  pads  soaked  in  iodoform  and  absolute  alcohol, 
then  an  iodoform  bandage.  Over  this  he  packs  in  a  large  quantity  of  gauze, 
and  after  bandaging  with  a  moist  bandage,  he  applies  an  elastic  bandage  so 
as  to  make  firm  and  equable  pressure.  By  this  means  he  combines  pressure 
with  antiseptics.  By  some,  however,  iodoform  is  regarded  as  by  no  means 
a  potent  germicide.  It  was  shown  by  Sir  Joseph  Lister  some  years  ago  that 
10  per  cent,  iodoform  wool  soaked  with  milk  underwent  a  lactic  fermenta- 
tion, and  other  experimenters  have  proved  that  even  50  per  cent,  of  iodo- 
form does  not  destroy  germ  life.  But  there  was  one  important  fallacy  in 
these  experiments,  and  that  was  that  the  mixture  was  not  maintained  at 
the  temperature  of  the  body.  When  this  is  done,  the  micrococci  of  pus  in 
the  presence  of  moisture  have  the  power  of  decomposing  iodoform,  setting 
iodine  fi'ee,  and  it  acts  as  a  powerful  germicide,  when  used  in  connection 
mth  womids  and  suppurating  surfaces.  lodol  is  said  to  possess  the  same 
antiseptic  properties  as  iodoform,  but  without  the  smell ;  most  observers, 
however,  regard  it  as  quite  useless.  The  great  disadvantage  in  the  use  of 
iodoform  is  the  marked  poisonous  properties  which  it  possesses.  The 
symptoms  are  elevation  of  temperature,  headache,  restlessness,  thirst,  rapid 
pulse,  and  in  some  cases  delirium,  hallucinations  and  sleeplessness.  The 
urine  will  be  found  to  contain  iodine.^ 

Corrosive  stiblimate  is  one  of  the  most  powerful  of  antiseptics,  and  its  use 
seems  to  be  for  certain  purposes  superseding  that  of  carboHc  acid.  The 
great  objections  to  its  use  are  its  poisonous  character,  its  action  as  an  irritant, 
and  its  effect  upon  steel  instrmnents.  Its  toxic  effects  are  those  of  mercuric 
poisoning,  diarrhoea,  with  sometimes  bloody  stools,  swollen  and  ulcerated 
gums.  It  is  principally  used  for  the  irrigation  of  wounds,  and  is  especially 
valuable  in  washing  out  the  peritoneal  cavity  after  the  operation  of  abdominal 
section,  especially  if  the  peritoneum  is  inflamed.  For  this  purpose,  however, 
it  should  not  be  used  of  a  greater  strength  than  1  in  4,000,  and  care  should  be 
taken  that  none  is  left  behind  in  the  peritoneal  cavity.  It  should  never  be 
employed  where  there  is  any  disease  of  the  kidneys,  as  these  patients  are 
pecuHarly  susceptible  of  its  toxic  influences.  It  is  sometimes  employed 
dissolved  in  serum  to  saturate  gauze,  as  a  dressing  for  wounds.  Serum  is 
employed  instead  of  water  because  it  is  believed  that  it  diminishes  the 
irritation  caused  by  the  sublimate,^ 

A  double  mercuric  salt  formed  by  the  sublimation  of  a  mixture  of  corrosive 
sublimate  and  chloride  of  ammonium  has  been  lately  introduced.  It  is 
named  Sal  Alembroth.  It  appears  to  possess  powerful  antiseptic  properties, 
but  in  the  cases  in  which  I  have  employed  it  I  have  found  that  it  has  produced 
very  considerable  irritation  of  the  skin,  and  I  have,  therefore,  abandoned  its 
use. 

Chloride  of  Zinc  is  both  efficient  and  cheap,  and  is  especially  useful  in 
washing  out  putrefying  sinuses.  It  may  be  employed  in  solution  of  the 
strength  of  40  grains  to  the  ounce.  Many  other  antiseptics  might  be 
mentioned  ;  Peroxide  of  Hydrogen,  highly  commended  by  Mr.  John  Wood  ; 
Bismuth  by  M.  Gosselin ;  resorcin,  permanganate  of  potash,  etc.  Salol 
(salicylate  of  phenol)  has  lately  been  introduced.  It  is  said  to  be  as  potent 
as  iodoform,  without  its  poisonous  effects  or  disagreeable  smell.  It  has  not, 
however,  yet  been  sufficiently  tested  to  express  any  opinion  on  its  merits. 

I  See  a  paper  by  Mr.  Treves  ('  Practitioner,'  Oct.  1886)  in  which  he  discusses  the  whole 
subject  of  iocloform  poisoning. 

^  See  an  address  by  Sir  Joseph  Lister  at  the  Medical  Society  of  London,  vol.  viii.  p.  2. 

D  2 


36 


INFLAMMATION. 


In  ortler  to  illustrate  tlie  practice  of  antiseptic  surgery,  I  propose  now  to 
describe  the  various  steps  of  an  operation  undertaken  with  'antiseptic 
precautions.'    The  day  before  the  operation  the  part  to  be  operated  upon 
should  be  carefully  rendered  aseptic.    Having  first  been  shaved,  if  necessary, 
it  is  to  be  thoroughly  washed  with  soft  soap  or  potash  soap,  and  then  well 
sluiced  with  carbohc  lotion  (1  in  20).    It  is  then  to  be  dressed  with  carbolic 
gauze  and  jaconet,  which  is  to  be  retained  by  a  bandage  and  allowed  to  remain 
until  the  moment  of  the  commencement  of  the  operation.     Some  time 
previous  to  the  operation  (half  an  hour  at  least)  all  instruments  which  can 
possibly  be  required,  and  which  must  have  been  previously  scrupulously 
cleaned,  are  to  be  placed  in  a  flat  open  dish  and  covered  with  carbohc  lotion  ( 1 
in  20),  and  the  surgeon  should  assure  himself  that  his  sponges  and  ligatures 
are  aseptic'    While  the  anffisthetic  is  being  administered  the  surgeon  and 
his  assistants  should  proceed  to  purify  their  hands,  especial  care  bemg  paid 
to  the  nails  and  skin  around  them,  which  should  be  well  brushed  with  a 
nail-brush.    For  the  cleansing  of  the  hands  a  1  in  40  solution  may  be 
employed  with  carbolic  soap,  and  immediately  before  commencmg  the 
operation  the  hands  maybe  plunged  in  a  1  in  20  solution,  or,  what  is  better, 
in  warm  corrosive  sublimate  lotion  (1  in  1,000)  as  it  does  not  irritate  the  skin 
like  the  strong  carbolic  lotion.    The  patient  being  now  under  the  influence 
of  the  ansBsthetic,  and  the  parts  around  the  site  of  the  proposed  operation 
and  the  clothing  being  protected  by  macintoshes  and  towels  wi-ung  out  ni 
carbolic  lotion  or  solution  of  corrosive  subhmate  ;  the  spray,  if  tins  is  to  be 
used,  is  to  be  turned  on  and  the  dressmg  which  was  applied  the  day  before 
removed.    The  part  is  now  agam  to  be  well  washed  over  with  carbohc  lotion 
before  the  operation  is  commenced.    The  carbohc  spray  is  now  often  dispensed 
with  by  surgeons  in  antiseptic  operations  and  irrigation  substituted  m  its 
stead.    There  can  be  no  doubt  that  there  are  some  minor  mconveniences 
attending  the  use  of  the  spray,  and  experience  seems  to  show  that  irrigation 
answers  every  purpose,  so  that  it  seems  probable  that  the  former  will  fall 
more  and  more  into  disuse.    There  is,  however,  one  way  ui  which  I  tlnnk 
the  spray  may  be  stiU  usefully  employed,  and  that  is  m  purifjing  the  air  ot 
the  room  in  which  the  operation  is  performed.    I  think  it  is  desirable  and 
useful  to  keep  the  spray  at  work  for  an  hour  or  two  prior  to  the  performance 
of  any  operation,  so  as  to  destroy  any  bacteria  which  may  be  floating  m  the 
air,  and  then  it  may  be  discarded  during  the  operation  and  irrigation 

substituted.  . 

The  operation  is  now  performed,  an  assistant  standing  by  and  irrigating 
the  wound,  preferably  with  corrosive  subhmate  lotion,  whenever  he  sees  a 
favourable  opportunity  without  interfering  with  the  manipulations  of  the 
operator.    All  bleeding  vessels  are  to  be  twisted  or  secured  ynih  aseptic 
ligatures,  which  are  to  be  cut  off  short.    The  efficient  drainage  of  the 
wound  is  to  be  provided  for  in  the  manner  described  above  and  the 
wound  closed  with  sutures.     The   parts  having  now  been  thoroughly 
cleansed  with  carbolic  or  mercuric  lotion,  the  dressmg  may  be  proceeded 
with    First,  a  piece  of  protective,  immediately  before  dipped  in  carbohc 
solution,  and  a  little  larger  than  the  wound  itself,  is  placed  over  the  wound. 
This  is  covered  by  about  eight  layers  of  carbolic  gauze,  which  has  been 
wetted  in  carbolic  lotion,  and  is  sufficiently  large  to  overlap    he  wound 
considerably.  This  is  to  be  surrounded,  especially  at  its  margms  by  packing 
(salicylic  wool),  and  over  this  is  placed  the  dry  dressing,  consistmg  of  some 
'  Sponges  and  ligatures  should  ahvays  be  kept  in  carbolic  acid  solution. 
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^ight,  ten,  or  twelve  layers  of  gauze,  sufficiently  large  to  cover  in  the  '  deep 
<lressings '  and  overlap  their  margins  to  a  considerable  extent,  and  the 
■whole  is  covered  by  a  sheeting  of  thin  macintosh  (jaconet),  which  has  just 
before  its  application  been  rinsed  hi  carbolic  lotion.  The  whole  of  the 
dressing  is  then  fixed  with  a  carbolic  gauze  bandage,  which  is  especially 
made  to  encircle  the  limb  or  part  beyond  the  margin  of  the  dressing,  so 
that  no  space  shall  be  left  between  the  edge  of  the  dressing  and  the  skua, 
through  which  germs  might  be  introduced.  Some  surgeons,  to  attaui 
the  same  end,  sometimes  apply  an  elastic  webbing  round  the  edge  of  the 
dressmg. 

Another  form  of  dressing,  which  I  constantly  employ,  is  to  sprinkle 
the  surface  of  the  wound  with  iodoform,  then  cover  it  with  eight  or  ten 
layers  of  iodoform  gauze,  and  finally  several  layers  of  salicylic  wool,  so 
that  the  part  is  enshrouded  in  at  least  three  inches  in  depth  of  this  material. 
Under  these  circumstances  no  jaconet  is  required.  This,  it  will  be  noted,  is 
a  perfectly  dry  dressing,  and  I  am  strongly  of  opinion  that  the  less  moisture 
there  is  about  a  wound,  the  better  the  result.  The  object  in  wettmg  the 
deep  dressing  is  to  cause  the  diffusion  of  any  discharge  that  may  take  place 
from  the  wound  through  it ;  but  I  think  the  moisture  acts  injuriously,  and, 
since  I  have  adopted  a  dry  form  of  dressing,  I  am  convinced  that  my  cases 
have  done  better.  So,  also,  in  subsequent  dressings  I  avoid  as  much  as 
possible  the  application  of  fluid,  as  in  syringing  out  the  wound  or  tube, 
or  soaking  the  skin  around  with  antiseptic  solutions,  provided,  of  course, 
that  the  wound  is  doing  weU  and  there  is  no  suppuration. 

I  am  a  very  great  advocate  for  always  dressing  the  wound  again  within 
twenty-four  hours  of  the  operation,  in  order  that  all  the  dressing,  which  has 
become  more  or  less  soaked  by  the  oozing  of  blood  and  serum,  should  be 
got  rid  of.  This  should  be  done  under  the  spray  or  with  careful  irrigation, 
and  the  wound  not  exposed  more  than  is  absolutely  necessary.  The  subse- 
quent dressings  should  be  performed  according  to  requirements,  the  two 
indications  for  this  necessity  being  a  rise  in  temperature  over  101°  F.  and 
the  appearance  of  any  discharge  at  the  margin  of  the  dressing.  No  anti- 
septic dressing  should  be,  however,  I  think,  allowed  to  remain  a  longer 
period  than  a  week  without  renewal.^ 

'  In  connection  with  this  subject  I  would  refer  the  reader  to  Mr.  Keetley's  '  Index  of 
Surgery,'  where  that  gentleman  describes  '  How  not  to  practise  antiseptic  surgery.' 
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CHAPTER  II. 

THE    COMPLICATIONS    OF   AVOUNDS   AND    INJURIES — ABSCESS — SINUS 

AND    FISTULA — ULCERATION  PY.EMIA — HECTIC — ERYSIPELAS — 

GANGRENE — TETANUS  DELIRIUM  TREMENS. 

Abscess.  We  must  now  consider  the  comphcations  which  interfere  with  the  regularity 
of  the  healing  process,  and  the  specific  diseases  which,  taking  their  rise  m 
unhealthy  inflammation  or  disturbed  innervation  excited  by  the  injury,  affect 
the  whole  system,  and  too  often  render  what  at  first  seemed  a  trivial  acci- 
dent very  serious  or  even  fatal.  All  of  these  complications  also  origmate 
spontaneously  from  diseases  of  all  sorts;  but  they  are  most  convemently 
studied  in  relation  to  wounds.  We  will  begin  with  abscess,  a  £i-equent  con- 
comitant of  all  kinds  of  injuries,  and  an  equally  frequent  idiopathic  affection 
An  abscess  is  defined  as  a  collection  of  pus  enclosed  m  a  canity.  And 
pus  is  formed  as  the  result  of  suppuration,  one  of  the  results  of  inflammation, 
Suppura-  Suppuration  takes  place  ha  the  mflammatory  process  where,  fi-om  any 

cause,  the  inflammation  is  prolonged,  so  that  the  migi-ation  of  leucocytes 
and  transudation  of  inflammatory  exudation  is  excessive.    Under  these 
circumstances  the  leucocytes  accumulate  in  the  tissues  outside  the  vessels 
possibly  there  undergoing  proliferation,  press  upon  and  absorb  the  origmai 
tissues  of  the  part,  so  that  eventually  instead  of  these  tissues  we  have 
nothing  but  a  mass  of  round  cells  (leucocytes  or  their  descendants)  m  a 
quantity  of  inflammatory  exudation.     These  cells  towards  the  centre  of 
the  mass,  that  is  to  say,  at  the  part  farthest  removed  from  nutrition  de- 
generate and  perish  from  inanition,  fluid  soaks  m  from  sun-omidmg  v^rts 
Ld  we  have  the  original  tissue  replaced  by  a  creamy  flmd,  P-^' ^'-'^^^^S 
of  the  degenerated  leucocytes  floating  in  a  clear,  coWess  flmd.  These 
bodies  are  now  named  ,>.s  corpuscles,  while  the  flmd  in  -^^^  ^^/^  ^^^^^^^^ 
termed  liquor  pzcris.    Pus-corpuscles,  as  seen  out  of  the  body,  aae  bui  httle 
different  in  appearance  from  leucocytes.  The 
leucocyte,  when  treated  with  acetic  acid,  dis- 
plays the  appearance  of  a  nucleus  in  its  inte- 
rior, that  appearance  being  usually  regarded  as 
the  result  of  a  shrinking  of  the  protoplasm  of 
which  it  is  composed.    The  pus-globule  is  fre- 

quently  many-nucleated  when  treated  with  acid,  o 
a  condition  which  Eindfleisch  regards  as  indi- 
cating a  tendency  to  degenerate  and  break  do^Ti.    v^^^^^^n^  -  » 
But  the  same  author  says  that  many  of  •  «j.ce.  j.  jw^^- 

puscles  of  pus  display  no  difference  whatevei  m  ^nZ'^kic^cia  <i.yr<^-^-^ 
character  from  the  blood  leucocyte,  havmg  only  <S-^ri  p~n^ 

single  nuclei,  showing,  when  fresh,  the  same  flciscu.. Pathological mstoiogy. 
amoeboid  movements,  and  being,  m  fact,  ob- 

..ously  the  same  things        .^^^f^^^^^^^^^  alkaUne  fluid. 

Thi^ Whlimixed.vithblood,as 


Kinds  of 
pu?. 
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it  often  is  in  acute  abscess,  it  is  called  sanious  ;  when  it  has  putrefied,  from 
acute  inflammation  or  from  gangrene  of  the  parts  in  which  it  is  formed,  it  is 
termed  offensive  or  putrid  ;  Avhen  mixed  with  flakes  of  sohd  matter,  cnrdy  or 
flaky  ;  and  when  these  flakes  are  beheved  to  be  fragments  of  crude  tubercle, 
strumous ;  when  excessively  thin,  as  in  chronic  abscess,  serous  or  tvatery  ; 
when  thin  and  acrid,  so  as  to  irritate  the  skin  in  the  neighbourhood,  ichorous. 
Finally,  in  rare  cases,  pus  presents  various  colours— blue,  green,  or  black.' 

The  cavity  consists  internally  of  the  hyperfemic  granulation  tissue  caUed  The  abscess 
the  pyogenic  membrane  (which  is  more  distmct  m  chronic  abscess  of  bone 
than  in  any  other  kind),  immediately  external  to  which  is  tissue  degenerated 
by  inflammation,  and  containing  a  large  number  of  dilated  vessels,  then 
(Edematous  cellular  and  other  tissues,  gradually  fading  away  mto  healthy 
parts.  The  enlargement  of  the  vessels  around  the  abscess  is  often  so  great 
as  to  give  rise  to  pulsation  obvious  to  the  eye  as  well  as  perceptible  to  the 
patient.  As  the  surrounding  tissues  soften  and  break  down  the  abscess-cavity  Progress 
extends ;  and  this  usually  occurs  more  towards  the  nearest  surface  than  in 
other  directions,  mitil  the  tissues  over  the  pus  become  so  much  thinned  that 
it  projects  and  its  colour  can  be  seen,  when  the  abscess  is  said  to  2)oint,  and 
this  immediately  precedes  its  bursting. 

The  kinds  of  abscess  are  acute  and  chronic,  or  cold,  to  which  French  Kinds  of 
authors  add  abscesses  by  congestion.    The  latter  are  such  as  are  m  contact 
with  a  diseased  surface  of  bone,  from  which  their  matter  is  furnished,  as  is 
the  case  in  spinal  abcess. 

The  most  common  are  the  acute  abscesses  which  depend  on  some  definite 
irritation  giving  rise  to  inflammation.  They  advance  rapidly,  with  pain,  and, 
if  large,  with  constitutional  symptoms.  A  large  abscess  is  usually  preceded 
by  rigors,  and  probably  accompanied  by  perceptible  fever.  The  parts  around 
are  swollen,  hot,  and  painful,  often  very  tense  and  pulsating  ;  the  pus  is 
generally  healthy,  or  sanious.  A  cold  abscess  advances  very  slowly  and 
gradually  to  a  large  size,  with  no  fever,  and  generally  little  or  no  pain  ;  the 
parts  around  are  somewhat  thickened  and  hardened  by  inflammatory  effusion 
and  chronic  organisation,  but  otherwise  hardly  altered,  except  by  mere  dis- 
tension ;  the  pus  is  usually  watery  or  curdy. 

The  diagnosis  of  abscess  has  to  be  made  from  mere  inflammation  with  Diagnostic 
oedema,  from  soft  solid  tumours  (svTch  as  soft  cancers),  from  cystic  tumours, 
and  from  extravasations  of  blood.^  The  first  point  in  the  diagnosis  of  abscess 
is  to  become  perfectly  familiar  with  the  sensation  of  fluctuation.  The  parti-  Fluctua- 
cles  of  fluid  in  a  cavity,  if  not  too  tightly  bound  down  by  its  walls,  are  dis- 
placed  in  any  direction  by  the  slightest  force,  and  immediately  return  again 
to  their  former  position.  Thus  if  one  hand  or  one  finger  be  placed  on  a 
dropsical  abdomen  while  any  other  part  of  the  belly  is  tapped  gently  with 
the  other  hand  or  another  finger,  the  wave  of  fluid  will  be  plainly  felt 
to  impinge  on  the  hand  or  finger  which  is  at  rest ;  or  if  the  thumb  be  sharply 
pressed  down  on  a  small  deep-seated  collection  of  fluid,  the  fluid  yields  and 
will  be  felt  to  surge  up  again  against  the  thumb.  The  perception  of  fluctua- 
tion, in  either  of  these  ways,  distinguishes  a  limited  collection  of  fluid  like 
an  abscess  from  the  indefinite  softness  of  fluid  difi'used  in  the  meshes  of  the 
tissues  and  also  from  solid  tumours  ;  and  the  history  of  the  case,  Avith  the 
presence  of  inflammation  in  its  neighbourhood,  will  distinguish  an  abscess 

'  See  '  System  of  Surgery,'  vol.  i.  p.  99,  3rc1  ed. 

^  Abscesses  may  also  be  confounded  with  aneurism  :  but  this  will  be  treated  of  with 
the  latter  subject. 
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from  a  cyst  or  a  collection  of  extravasated  blood  ;  but  in  case  of  doubt  the 
grooved  needle,  exploring  trocar,  or  Dieulafoy's  aspirator  will  settle  the 
question.  The  fallacies  in  detecting  fluctuation  are  numerous.  There  may 
be  fluid,  but  it  may  be  so  tightly  bound  down  that  its  displacement  is 
imperceptible.  This  is  very  common  in  small  tense  cysts  and  in  hydrocele, 
less  so  in  abscess,  except  in  thecal  and  perinseal  abscesses.  There  may  be 
fluid,  and  in  considerable  quantity,  permeating  the  tissues  so  extensively  as  to 
give  the  sensation  of  fluctuation,  though  there  is  no  cavity.  Thus  inflamed 
soft  parts  are  sometimes  incised,  under  the  impression  that  there  is  an 
abscess,  when  it  turns  out  to  be  only  inflammatory  cedema.  This  argues,  to 
some  extent,  a  deficiency  in  the  tactus  eruditus  on  the  part  of  the  surgeon, 
but  it  is  not  uncommon  even  with  the  most  experienced,  and  often  relieves 
the  inflammation  more  effectually  than  anything  else  could  have  done.  A 
still  greater  difficulty  is  to  distinguish  the  sensation  of  deep-seated  fluid  from 
that  of  a  soft  tumour^  such  as  a  rapidly-growing  cancer  ;  in  fact,  it  is  hardly 
possible,  so  permeated  with  fluid  is  the  texture  of  such  tumours.  Here, 
again,  exploration  is  essential. 

The  diagnosis  of  abscess  having  been  made,  the  question  occurs  of  opemng 
it.  As  a  general  rule  all  abscesses  are  better  opened  at  once,  except  those 
which  are  very  deeply  seated,  which  may  require  less  extensive  incision  if 
allowed  to  come  nearer  to  the  surface.  In  parts  also  where  deformity  is 
especially  to  be  avoided,  as  in  the  neck,  it  may  be  better  to  wait  until  a  mere 
puncture  will  suffice,  and  till  the  surgeon  can  see  exactly  which  is  the  most 
depending  part  of  the  fluid. 

There  are  many  different  kinds  of  abscess-knife.    One  of  the  best  is  that 
which  goes  by  the  name  of  Syme,  a  sickle-shaped  blade,  which  is  plunged 
into  the  abscess  and  cutting  rapidly  outwards  makes  a  sufficient  incision  with 
very  Httle  pain.  A  small  knife,  which  is  called  Pollock's  knife  at  St.  George's, 
but  has  different  names  with 
different  instrument-makers, 
is  very  useful,  as  it  makes 
hardly  a  larger  puncture  than 
an  exploring-needle,  and  so 
can  be  withdrawn,  if  there  be 
no  pus,  without  doing  any 
damage,  yet  is  strong  enough 
to  open  any  ordinary  abscess.* 
A  very  useful  method  of  open- 
ing large  abscesses  is  under 
carbolic  acid.    A  veil  or  thin 
rag  steeped  in  the  ordinary 
carbolic  lotion  (1  part  in  40) 
is  laid  over  the  part,  the  knife 
is  passed  under  this  veil,  and  as  the  incision  is  made  the  veil  is  smoothed 
down  over  it,  so  that  no  air  enters.    The  pus  is  allowed  to  ooze  out  through 
this  veil,  and  in  about  an  hour,  when  the  discharge  has  pretty  well  ceased, 
a  drainage  tube  is  inserted,  and  the  wound  is  dressed  after  the  ordinary  anti- 
septic method.    Frequent  washing  out  of  the  sac  with  carboUc  lotion  was 
recommended  by  the  late  Mr.  CaUender,  and  seems  often  to  expedite  the 

■  A  groove  is  sometimes  cut  along  the  middle  of  the  blade  so  as  to  convert  the  knife 
into  a  kind  of  broad  grooved-needle. 


Fics.  4.  'Syme's' 
Abscess  Knife. 


Fig. 


'  Paget's '  or  '  Pollock's ' 
Abscess  Kiiife. 
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cure ;  but  the  over-distension  of  the  sac  which  he  practised  does  not  seem  to 
me  advisable. 

When  the  abscess  is  very  deeply  seated  or  lies  in  the  neighbourhood  of  im- 
portant structures,  as  in  the  neck,  a  very  safe  and  valuable  method  is  that 
which  is  especially  recommended  by  Mr.  Hilton  ^  of  laying  aside  the  knife  after 
the  superficial  parts  have  been  freely  incised,  and  breakmg  into  the  cavity  of 
the  abscess  with  the  end  of  a  director.  A  pair  of  forceps  can  then  be  inserted 
into  the  small  hole  so  made,  and  by  opening  the  blades  the  orifice  may  be  en- 
larged as  far  as  needful. 

Inflammation  of  the  cavity  of  a  large  abscess  after  incision,  occurring  in 
cases  where  the  discharge  is  allowed  to  become  septic,  is  attended  with  very 
grave  symptoms — rigors,  fever,  oedema  of  the  parts,  and  putrefaction  of  the 
matter.  The  wound  must  now  be  freely  enlarged,  and  the  cavity  washed 
out  constantly  with  some  antiseptic,  while  the  patient's  strength  is  supported 
with  stimulants  and  tonics,  and  opium  used  as  may  be  indicated. 

Another  matter  which  should  be  noticed  in  connection  with  abscess  is,  that 
when  opened  the  sides  of  the  cavity  begin  to  granulate  freely  ;  and  often  if  the 
opening  is  not  free  enough  the  granulations  will  become  congested  and  a  con- 
tinuous oozing  of  blood  (Mmorrhagie  en^iaiype,  as  the  French  term  it)  will  take 
place.  Styptics,  pressure,  &c.,  are  constantly  used  in  such  cases,  and  aggravate 
the  mischief.  If  the  cavity  be  laid  freely  open  from  one  end  to  the  other,  and 
if  need  be  by  a  crucial  incision,  the  relief  of  the  tension  and  the  consequent 
exposure  of  the  granulations  to  the  air  wiU  at  once  suppress  the  bleeding. 

Finally,  it  should  be  added  that  abscesses  sometimes  entirely  disappear 
without  biarstmg.  If  an  opportunity  offers  for  examining  the  part  after  this 
has  taken  place,  a  caseous,  semi-solid  substance  called  '  adipocere  '  is  found 
occupying  the  diminished  cavity  and  surromided  by  traces  of  the  wall  of  the 
abscess.  Ultimately  even  this  may  disappear,  and  there  may  be  left  either  a 
little  chalky  mass  or  nothing  but  a  confused  induration  of  the  tissues. 

In  the  remains  of  old  dried-up  abscesses,  or  in  other  residues  of  inflam- 
mation which  have  never  advanced  to  suppuration,  abscess  is  very  likely  to 
occur  a  considerable  time  after  apparent  recovery.  Sir  J.  Paget  has  called 
especial  attention  to  these  'residual  abscesses  '  in  his  Clinical  Lectures  (p.  310). 
They  are  most  common  after  spinal  abscesses,  and  are  also  common  after 
abscesses  connected  with  diseased  joints,  but  they  occur  in  any  part  which 
remains  altered  and  degenerated  in  texture — 'in  the  thickenuigs,  adhesions,  or 
other  lowly-organised  products  of  inflammation  long  past.'  The  prognosis  of 
these  abscesses  is,  as  a  rule,  better  than  that  of  the  original  disease  on  which 
they  supervene.    They  should  be  opened  at  ouce. 


Inflamma- 
tion of  the 
cavity. 


Hicmor- 
rhage  from 
wall  of 
abscess. 


Disappear- 
ance of 
abscesses. 


Eesidual 
abscess. 


Very  commonly,  after  it  has  burst,  an  abscess  remains  open,  but  its  cavity  Sinus  and 
narrows  into  what  is  called  a  '  sinus  '  or  '  fistula.'  fistula. 

These  two  terms  are  sometimes  used  as  synonymous,  meaning  a  long 
channel  like  that  of  a  pipe  running  through  the  soft  or  hard  parts,  but  at  other 
times  some  differences  are  made  in  the  use  of  the  words.  Speaking  generally 
three  kinds  of  sinus  or  fistula  are  described,  viz.  :  1.  Long  narrow  suppurating 
canals  (e.g.  fistula  in  ano,  mammary  sinus) ;  2.  Canals  giving  unnatural  exit 
to  secretions  (e.g.  gastric  fistula,  biliary  fistula) ;  and  3.  Unnatural  apertures 
of  communication  between  mucous  canals  or  cavities  (e.g.  vesico -vaginal  fistula ) . 
*  If  a  distinctiomis  to  be  made  between  the  terms,  fistula  should  be  applied 

'  See  Hilton  on  'Rest  and  Pain,'  lect.  vi.    Paget,  'Clinical  Lectures  and  Essays,' 
p.  333. 
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to  the  second  and  third  of  the  above-named  three  forms  of  disease,  and  to  those 
examples  of  the  first  form  in  which  the  suppurating  canal  has  two  openings  ; 
and  simis  should  be  applied  exclusively  to  those  of  the  first  form  hi  which  the 
canal  has  but  one  opening.'  (Paget.)  The  special  forms  of  fistula  will  be  con- 
sidered, so  far  as  they  are  the  subjects  of  surgical  treatment,  in  subsequent 
chapters,  as  fistula  in  ano  with  Diseases  of  the  Rectum,  vesico-vaginal  fistula 
with  Diseases  of  the  Female  Generative  Organs.  We  need  only  here 
occupy  ourselves  with  those  sinuous  or  fistulous  passages  which  result  from  the 
imperfect  healmgof  old  abscesses.  This  imperfection  results  most  commonly 
from  some  abiding  source  of  irritation  either  at  the  bottom  or  in  the  track  of 
the  fistula,  such  as  a  piece  of  diseased  bone  or  a  lodged  foreign  body;  sometimes 
from  muscular  action  disturbing  the  parts,  sometimes  from  the  imperfect  exit, 
causing  retention  of  the  matter  and  consequent  inflammation  of  the  walls  of 
the  cavity  ;  sometimes,  as  it  seems,  from  mere  ill  health,  interfering  with  the 
tendency  of  the  cavity  to  fill  up.  The  walls  of  an  old  sinus  will  always  be 
found  more  or  less  inflamed,  condensed,  and  unhealthy,  and  very  frequently 
secondary  pouches,  or  suppurating  cavities,  exist  in  the  walls,  or  the  sinus 
divides  into  two  or  more  channels  which  open  independently  of  each  other. 

The  main  points  in  the  surgical  treatment  of  sinuses  are  :  first  to  ascertain 
whether  any  foreign  body  is  present,  and  if  so  to  remove  it ;  next  to  ascertam 
whether  the  smus  depends  on  disease  of  some  bone,  and  in  that  case  to  remove 
the  bone  if  loose,  and  if  carious  to  treat  the  disease  according  to  the  rules 
laid  down  in  the  chapter  on  Diseases  of  Bone.    Simple  sinuses  which  are 
kept  up  by  the  action  of  muscles  may  be  cured  by  the  division  of  those 
muscles  (of  which  the  division  of  the  sphincter  in  anal  fistula  is  a  famihar 
example),  or  by  pressure  so  applied  as  to  keep  the  muscles  at  rest.^  Some- 
times the  morbid  action  of  the  parietes  of  the  sinus  may  be  modified  by  m- 
jecting  it  with  some  irritating  fluid,  as  the  tincture  of  iodme  or  of  cantharides, 
or  by  hghtly  cauterising  it  with  the  galvanic  cautery ;  and  the  same  effect 
may  in  other  cases  be  produced  by  a  seton  or  a  dramage-tube.    In  some  few 
cases  besides  those  mentioned  above,  pressure  may  act  advantageously  by 
bringing  the  deeper  or  remoter  parts  of  the  sinus  m  contact  and  keepmg 
them  so  till  they  unite  and  thus  close  the  sinus  gradually  from  the  bottom. 
Sometimes  the  dilatation  of  the  sinus  with  the  sea-tangle  tent  converts  it 
into  a  simple  abscess  which  fills  up.    But  the  surest  plan,  when  it  can  be 
thoroughly  carried  out,  is  to  lay  open  the  whole  sinus  and  every  branch  of 
it,  dissect  or  scrape  away  the  indurated  walls  of  the  smus,  if  necessary,  and 
make  the  entire  w^oixnd  granulate  from  the  bottom. 
Ulcer.ition.       In  connection  with  the  process  of  suppuration  which  we  have  now  been 
considering,  I  must  allude  to  another  result  of  inflammation,  which  is  iden- 
tical with  suppuration  as  a  pathological  process,  but  differs  fi-om  it  m  its 
clinical  manifestations.    This  process  is  ulceration.    It  is  usually  defined  as 
'  molecular  death,'  and  consists  in  a  progressive  destruction  of  tissue,  without 
the  separation  of  visible  masses  of  dead  matter,  the  part  appearing  to  become 
liquefied  and  converted  into  discharge  which  is  exuded  from  its  surface. 
It  is  identically  therefore  the  same  process  as  suppuration,  only  there  the 
discharge  which  was  produced  by  the  liquefaction  of  the  tissues  was  retained 
and  pent  up  in  a  cavity  formed  by  this  liquefaction,  whereas  m  ulceration  the 
discharge  is  at  once  got  rid  of,  and  the  cavity  alone  remams.  Ulceration  ma) 
therefore  be  described  as  suppuration  on  a  free  surface.  In  this  process  there 
■  Some  interesiing  and  practical  examples  of  this  use  of  pressure  are  recorded  by  Mr. 
Hilton  on  '  Rest  and  Piiin,'  lect.  vi. 
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is  first  inflammation,  v,dth  its  attendant  liypereemia,  stasis,  and  emigration. 
This  latter  stage  continues  mitil  the  part  becomes  crowded  with  leucocytes, 
which  press  upon,  absorb,  and  replace  the  natural  tissues  of  the  part.  The 
leucocytes  then,  in  their  turn,  undergo  degeneration,  probably  from  malnu- 
trition, and  become  converted  into  pus  corpuscles,  which  are  at  once  poured 
off  from  the  surface,  and  not  collected  and  pent  up  in  a  ca%'ity  as  they  would 
be  in  the  formation  of  an  abscess.  We  have  thus  a  progressive  destruction 
gomg  on  and  an  ulcer  formed,  the  base  of  which  is  composed  of  hypertemic 
granulation  tissue,  which  is  simply  the  analogue  of  the  pyogenic  membrane 
of  an  abscess.  When  the  source  of  irritation  is  removed,  the  process  ceases 
and  repair  takes  place.  The  surface  of  the  wound  becomes  covered  over  by 
a  layer  of  granulations,  exactly  in  the  same  way  as  has  already  been  described 
in  speaking  of  union  of  wounds  by  second  intention.  That  is,  the  granula- 
tion tissue,  or  inflammatory  lymph  forming  the  basin  of  the  ulcer,  having 
become  vascularised  no  longer  perishes  from  malnutrition,  but  becomes 
converted  into  granulations.  To  the  naked  eye,  or  under  a  lens  of  low  power, 
these  granulations  look  something  like  coarse  red  velvet,  that  is  to  say,  the 
surface  is  studded  with  innumerable  small  red  projections,  which  are  concealed 
by  the  pus  and  serous  fluid  exuding  from  the  wound,  but  are  brought  into  sight 
by  gently  drying  it.  If  one  of  these  granulations  be  examined  with  the 
microscope  (Fig.  6)  after  having  been  artificially  hardened,  it  will  be  seen  to 


Fig.  6.  Vertical  section  through  the  edge  of  a  granulating  surface  in  process  of  repair  (after  Riudfleisch). 
a.  Secretion  of  pus.  b.  Granulation  tissue  (embryonic  tissue)  with  capillary  loops,  whose  walls  consist  of 
a  layer  of  cells  loiigitudiually  disposed  ;  theii-  tliickness  decreases  as  we  approach  the  surface,  c.  Cica- 
trisation beginning  at  the  base  (spindle-cell  tissue),  d.  Cicatricial  tissue,  e.  PuUy-formed  cuticle,  its 
middle  layer  consisting  of  grooved  cells.  /.  Young  epithelial  cells,   g.  Zone  of  diflerentiation. 

be  composed  chiefly  of  a  collection  of  larger  granular  cells,  with  pus  cells 
on  the  surface  and  fibre  cells  at  the  deeper  pafts ;  intermingled  with  these 
cells  are  new  vessels  which  shoot  into  the  granulations  from  the  capillaries  of 
the  wounded  or  inflamed  surface,  and  the  whole  is  permeated  with  fluid. 
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The  cavity  of  the  wound  is  closed  hy  tlie  constant  organisation  of  the  deep 
parts  of  these  granulations,  as  the  superficial  parts  melt  away  into  pus,  and 
ultimately,  by  the  formation  of  epithelium  over  the  surface.  This  epithelium 
is  formed  by  the  multiplication  of  the  natural  epithelium  on  the  edge  of  the 
sore,  and  in  all  probabihty  never  from  the  cells  of  the  granulating  surfcice. 

The  subject  of  ulcers  will  be  treated  more  in  detail  in  a  subsequent 
chapter,  but  there  are  two  special  points  in  connection  with  the  treatment  of 
these  conditions  which  it  seems  more  appropriate  to  allude  to  in  this  place, 
suice  the  treatment  is  applicable  to  the  class  as  a  whole  and  not  to  any 
particular  division  or  group.  They  are  processes  which  have  recently  been 
introduced  for  artificially  hastening  the  cicatrisation  of  large  granulating 
surfaces. 

-graft-  Tiie  first  of  these  is  by  the  method  of  skin-grafting  invented  by  M. 
Reverdin  of  Geneva,  and  introduced  into  this  comitry  by  Mr.  Pollock.'  For 
the  success  of  this  process  it  is  essential  that  the  granulations  should  be 
perfectly  healthy,  and  that  all  irritation  in  the  sore  should  have  ceased — i.  e. 
that  the  ulcer  should  be  prepared  to  cicatrise — and  it  is  at  any  rate  desirable 
that  the  patient's  general  health  should  be  good.  Then,  if  a  small  j)iece  of  the 
surface  of  the  skin,  consisting  of  little  more  than  its  epithelial  layer,  be  laid  on 
the  granulations  and  left  undisturbed  for  a  few  days,  it  will  often  form  a  nucleus 
from  which  cicatrisation  w^ill  extend  rapidly  in  all  directions,  as  it  sometimes 
does  from  the  islands  of  sldn  which  may  be  left  undestroyed  in  the  centre  of 
an  ulcer.  The  pieces  grow  best  when  planted  not  far  from  the  .edge  of  the 
sore  (say  about  half  an  inch),  so  that  the  sore  can  first  be  diminished  by  a 
zone  of  skin-grafts  planted  all  round  its  margin,  and  then  the  operation  be 
repeated,  and  so  on,  until  it  is  all  covered.  The  growth  of  the  graft  seems 
to  depend  on  the  cells  of  the  rete  Malpighii.  Attempts  have  been  made  to 
produce  the  same  effect  by  grafting  merely  the  cells  scraped  from  the  surface 
or  loosened  by  a  blister,  but  siich  cells  are  as  a  rule  effete  and  will  not  grow.* 
Nor  is  there  any  proof  that  the  tissue  of  the  cutis  itself,  and  still  less  the 
subcutaneous  cellular  tissue,  take  any  part  in  the  new  formation.  The  red 
bud-hke  appearance  which  the  graft  presents  for  the  first  few  days  after  its 
insertion  is  doubtless  due,  as  Dr.  Page  points  out,  to  the  desquamation  of  the 
effete  superficial  layers  of  the  transplanted  epidermis,  and  to  the  transparency 
of  the  cells  of  the  rete  mucosum,  allowing  the  colour  of  the  subjacent  parts 
to  show  through  them. 

It  is  best,  I  think,  to  take  up  a  small  portion  of  the  true  skin  as  well  as 
the  epidermis,  in  order  to  make  sure  of  removing  the  rete  mucosum,  but  on 
no  account  should  the  whole  thiclmess  of  the  skin  be  cut  through.  An 
ingenious  combination  of  fine  forceps  with  scissors  enables  the  surgeon  to 
remove  a  small  piece  with  hardly  any  pain  at  all ;  but  when  this  is  not  at 
hand  a  pair  of  fine  forceps  and  sharp  curved  scissors  answer  the  pm-pose.^ 
The  grafts  should  be  very  small,  hardly  larger  than  a  pin's  head.  They 

'  M.  Eeverclin's  original  patient  was  presented  to  the  Soc.  tie  Chirurgie  de  Paris  on 
Dec.  8,  1869  ('  Bull,  de  la  Soc.  de  Chir.'  Nov.  27,  1871).  Mr.  Pollock's  first  case  was 
published  in  the  year  1870.  _ 

'  See  an  interesting  paper  on  this  subject  by  Dr.  Page  of  Edinburgh,  '  Brit.  Med. 

Joum.,'  March  27,  1871. 

'  The  pieces  are  generally  taken  from  some  other  part  of  the  patient's  own  body ;  but 
the  process  of  cutting  them  is  so  little  painful  that  often  a  bystander  oilers  his  arm  for 
the  purpose.  They  should  be  taken  from  a  part  where  the  skin  is  quite  healthy,  thin, 
and  supple.  If  any  difficulty  should  arise  in  obtaining  grafts,  Dr.  Allen  of  Leadgate, 
Durham,  recommends  the  substitution  of  bits  of  skin  from  a  decapitated  frog,  a  plan  of 
which  I  can  speak  very  highly  as  in  my  practice  it  has  been  followed  by  admirable  results 
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should  be  laid  firmly  on  the  granulations,  about  an  inch  apart  ;  and  if  the 
patient  can  be  trusted  not  to  disturb  them  in  any  way,  I  think  they  are  best 
left  exposed  for  a  few  hours.    After  this,  or  at  once,  if  there  is  any  danger 

of  their  bemg  disturbed, 
they  should  be  covered 
with  oiled  silk,  moistened 
with  oil  to  prevent  it  stick- 
ing when  removed,  and  the 
Avhole  fixed  with  strapping 
and  covered  with  cotton- 
wool.   They  should  then 

Fig.  7.  Skin-grafting  scissors.  The  piece  of  skin  which  is  shown  be  left  Undisturbed  for 
'in'  the  grasp  of  the  forceps  is  larger  than  would  be  taken  in  ^I^^-qq  qj.  fgy^j,  davS  and  re- 
practice. 

dressed  as  before.  At  first 
they  change  into  little  round,  vascular-looking  buds,  which  sometimes 
become  almost  imperceptible  at  first  in  the  neighbouring  granulations,  but 
afterwards  the  new  cuticle  is  seen  extending  in  all  directions  from  the  bud. 
That  this  new  cuticle  is  formed  by  groAvth  from  the  old  is  proved  by  the  fact 
that  when  black  skin  is  engrafted  on  an  ulcer  in  a  white  man,  as  recorded 
by  Mr.  Bryant,  or  when  the  reverse  experiment  is  made,  as  in  a  case  m  my 
omi  practice,  the  newly-formed  skin  is  of  the  colour  of  the  graft  to  the  extent 
due  to  the  action  of  the  latter.  My  own  experience,  as  far  as  it  has  gone, 
leads  me  to  believe  that  the  cicatrix  formed  by  skin-grafting  is  more  highly 
organised  and  less  liable  to  all  forms  of  degeneration  than  that  which  is  pro- 
duced by  the  slower  natural  process. 

The  other  process  to  which  I  alluded  is  known  as  '  sponge-graftmg.'  The  Sponge- 
proposal  was  originally  made  by  Mr.  Hamilton,'  now  Professor  of  Pathological 
Anatomy  at  Aberdeen,  to  fill  a  granulating  cavity  with  sponge,  previously 
decalcified  and  rendered  aseptic  by  steeping  in  carbolic  acid.  The  objection 
to  the  plan  as  originally  proposed  is  that  these  large  pieces  of  sponge  retain 
the  discharge,  putrefy,  and  often  retard,  instead  of  promoting,  the  healing  of 
the  wound.  As  now  modified  the  sponge  is  cut  into  thin  slices,  in  a  freez- 
ing microtome,  and  these  are  applied  with  moderate  pressure  on  the  granu- 
lating surface.  When  they  seem  to  have  become  organised  by  the  sprouting 
of  the  granulations  into  the  interstices  of  the  sponge,  fresh  layers  are  applied 
till  the  cavity  is  filled  up.  The  framework  of  sponge  appears  to  be  organised 
in  the  same  sense  as  carbolised  catgut  ligatures  are  said  to  be,  i.e.  its  place 
is  occupied  ultimately  by  organised  tissue. - 

The  terms  '  Septictemia  '  and  '  Pytemia  '  have  been  somewhat  vaguely 
apphed,  and  it  is  difficult  sometimes  to  understand  what  is  meant  by  them. 
This  is  especially  true  with  regard  to  septicaemia,  which  by  some  is  used  as 
analogous  to  traumatic  or  wound  fever  ;  by  others  is  applied  to  a  fever  caused 
by  the  introduction  into  the  blood-stream  of  a  poison  generated  in  a  wound ; 

(see  '  Lancet,'  Nov.  15,  1884,  p.  876).  Mr.  Clement  Lucas  recommends  the  surgeon  when 
he  is  perfoi-ming  circumcision  to  seize  the  opportunity  and  use  the  portion  of  prepuce 
removed  for  skin-grafting  on  any  cases  which  may  require  it  ('Lancet,'  Oct.  4,  1884,  p. 
586),  and  Mr.  Chauncy  Puzey  of  Liverpool  records  notes  of  a  very  interesting  case  in 
which  this  was  done  ('  Lancet,'  Oct.  18,  1884,  p.  070). 
'  'Edinb.  Med.  Journal,'  Nov.  1881. 

*  The  reader  may  refer  to  some  papers  in  the  '  British  Medical  Journal,'  Dec.  16, 1882, 
by  Drs.  Sanctuary  and  Ferguson ;  .Jan.  6,  188.S,  by  Prof.  Hamilton  ;  and  June  13,  1883, 
by  Mr.  Perkins. 
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by  others  to  an  acute  infective  disease,  produced  by  the  inoculation  of  a 
specific  poison,  probably  a  micro-organism ;  and  by  others,  again,  as  simply 
blood-poisoning.    It  is  as  a  scjj^ic  disease,  due  to  the  introduction  into  the 
blood  of  a  poison,  probably  a  micro-organism,  which  is  capable  of  multiplying 
in  the  system,  that  the  term  septictemia  will  be  here  used.    Those  forms  of 
febrile  disturbance  which  are  due  to  the  introduction  of  a  poison  generated 
in  a  wound,  and  which  poison  has  not  the  power  of  multiplying  in  the  system, 
will  be  described  as  cases  of  Saprsemia,  a  term  which  is  now  coming  into 
use  ;  while  the  term  PyfTimia  will  be  appHed  to  those  cases  of  septic  disease, 
due  to  the  introduction  into  the  blood-stream  of  an  infective  poison,  m  which 
there  is  a  local  manifestation  of  the  disease  in  the  shape  of  multiple  collections 
of  pus  in  various  parts  of  the  body,  as  emboHc  abscesses  in  the  viscera,  sup- 
puration in  the  serous  cavities  and  joints  or  in  the  subcutaneous  connective 
tissue.    It  must  be  admitted,  however,  that  this  definition  of  pyaemia  is  not 
perfect,  for  the  virulence  of  the  poison  may  be  so  great  that  the  patient  may 
succumb  before  the  suppuration  has  time  to  develop  ;  and  agam,  we  may  get 
multiple  local  suppurations,  which  are  beheved  to  be  pysemic,  without  any 
evidence  of  general  infection ;  but  it  is  sufficiently  definite  to  mark  the  dis- 
tinction between  pyaemia  and  septicaemia. 
&ipr»mia.        By  sapr^mia,  or  '  septic  intoxication,'  as  it  is  sometimes  caUed,  is  meant 
a  febrile  condition  which  is  due  to  the  introduction  into  the  blood  of  a 
chemical  poison  generated  by  the  decomposition  or  putrefaction  of  dead 
animal  matter  in  a  wound.    It  must  not  be  confounded  with  traumatic  fever, 
which,  as  we  have  already  seen  (see  p.  14),  is  probably  m  a  great  measure  due 
to  poisoning  by  the  so-called  blood-ferment,  and  may  be  present  without  any 
putrefaction.    This  chemical  poison  has  been  named  '  sepsm  '  and  may  be 
prepared  artificially.    If  some  putrid  meat  or  fibrme  is  digested  m  water  and 
then  filtered,  and  boiling  alcohol  added  to  the  solution  obtamed  by  filtration, 
a  precipitate  is  formed ;  this  may  be  dried  and  then  redissolved  m  water 
and  a  perfectly  clear  fluid  obtained  which,  if  mjected  mto  an  animal,  will 
produce  all  the  symptoms  of  saprtemia  or  septic  intoxication.    It  will  be 
found  that  the  efl'ects  produced  by  the  poison  will  be  exactly  proportional  to 
the  dose.    If  the  dose  is  small,  certain  symptoms  will  result,  varymg  m 
their  intensity  with  the  amount  of  the  dose,  but  the  animal  wiU  recover. 
If  on  the  other  hand,  the  dose  is  large,  the  symptoms  will  be  more  uitense 
and  the  animal  will  die  with  greater  or  less  rapidity,  accorduig  to  the  amount 
of  the  poison  injected.   In  this  experiment  it  is  quite  clear  that  the  poisoning 
is  not  due  to  the  introduction  of  any  septic  organism,  for  the  flmd  injected 
was  a  clear  solution  perfectly  free  from  any  morphological  elements.  Uore- 
over  the  symptoms  set  in  immediately  after  the  introduction  of  the  poison, 
and 'were  not  delayed,  while  any  microbes,  which  might  have  been  intro- 
duced, were  multiplying  in  the  blood.    So  that  the  poison  is  non-infective, 
and  in  further  proof  of  this  it  should  be  mentioned  that  the  blood  of  an 
animal  killed  by  this  poison,  if  inoculated  into  another  animal,  produces 
]io  effect  at  all.    Sapra?mia  is  therefore  a  condition  m  which  poisoning 
takes  place  from  the  introduction  into  the  system  of  a  chemical  poison, 
iust  in  the  same  way  as  the  hypodermic  injection  of  morphia  or  any  other 
toxic  drug  produces  poisoning,  and  the  effect  of  the  poison  is  m  dn-ect 

m-oportion  to  the  dose. 

The  symptoms  of  sapr^mia  are  as  follows  :  as  soon  as  putrefaction  com- 
mences in  a  wound,  and  its  products  begin  to  circulate  in  the  blood  a  dis- 
turbance of  the  nervous  system  shows  itself.    The  patient  feels  ill  and  com- 
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plains  of  headache  and  loss  of  appetite.  There  is  nausea  and  vomiting. 
There  is  a  rise  in  the  temperature  to  102°  F.  or  103°  F.,  and  possibly  a  rigor. 
Shortly,  disturbance  of  the  alimentary  canal  asserts  itself ;  there  is  diarrhoea, 
sometimes  bloody,  and  constant  sickness  and  vomiting.  The  tongue  is  furred, 
the  pulse  quick  and  weak,  the  skin  clammy,  and  the  urine  deficient  in 
quantity  and  concentrated.  Finally,  in  fatal  cases,  delirium  comes  on,  fol- 
lowed by  coma  and  death.  In  very  acute  cases  where  the  dose  of  the  poison 
absorbed  has  been  very  large,  there  is  collapse  from  the  first :  the  pulse  is 
feeble,  very  quick  and  irregular,  the  tongue  dry  and  brown,  and  the  teeth 
covered  with  sordes.  There  is  muscular  twitching  and  restlessness,  constant 
diarrhoea,  soon  becoming  bloody,  dyspnoea,  delirium,  loss  of  consciousness, 
and  death.  The  great  characteristic  of  saprfemia  as  regards  its  symptoms, 
in  contradistinction  to  septicaemia,  is  the  fact  that  if  the  putrefactive  tissues 
are  removed,  that  is  to  say  the  limb  in  which  putrefaction  is  going  on  ampu- 
tated, or  the  wound  thoroughly  washed  out,  disinfected  and  drained,  the 
symptoms  begm  to  subside  immediately,  whereas  in  septicaemia  this  is  not 
the  case. 

The  post-mortem  appearances  are  not  characteristic.  The  blood  is  found 
to  be  uncoagulated  and  of  a  '  tarry  '  consistence.  There  is  marked  conges- 
tion of  the  internal  organs,  especially  of  the  mucous  membrane  of  the  gastro- 
intestinal tract.  The  lungs  are  congested,  and  the  serous  membranes  of  the 
plem-JB  and  pericardium  covered  with  minute  extravasations  of  blood-  The 
liver  and  kidneys  are  congested  and  the  spleen  soft  and  diffluent.  Putrefac- 
tion is  noticed  to  come  on  very  rapidly  after  death  in  these  cases. 

The  treatment  of  saprtemia  in  a  simple  uncomplicated  case  is  usually  easy 
and  the  prognosis  good.  But  it  must  be  borne  in  mind  that  this  disease  is 
very  often  complicated  with  some  infective  mischief,  and  that  symptoms  of 
pyaemia  may  develop  themselves  in  a  few  days.  In  any  uncomplicated  case 
the  treatment  consists  in  getting  rid  of  the  source  of  the  poison  by  thoroughly 
cleansing  and  di'aining  all  putrid  cavities  with  some  strong  antiseptic  solu- 
tion. All  source  of  further  introduction  of  poisoning  being  removed,  the 
symptoms  will  rapidly  subside.  The  after-treatment  consists  in  the  exhibi- 
tion of  tonics,  especially  quinine  and  iron. 

Septicaemia  is  due  to  the  introduction  of  an  infective  virus  into  the  blood,  ScpticK- 
and  this  virus  may  be  in  all  probability  introduced  into  the  system  by 
absorption  through  the  mucous  membrane  of  the  respiratory  or  alimentary 
tract ;  still  in  the  great  majority  of  cases  it  is  introduced  through  a  wound, 
and  it  seems  probable  may  find  an  entrance  by  either  the  lymphatic  spaces 
or  the  blood-vessels.  The  virus  is  believed  to  be  an  infective  micro-organism, 
for  in  the  first  place,  unlike  the  poison  causing  sapraemia,  it  does  not  produce 
its  effects  immediately  after  its  inoculation,  but  there  is  a  latent  period,  or 
more  correctly  speaking  a  period  during  which  there  are  no  external  mani- 
festations, but  during  which  the  micro-organism  is  multiplying  in  the  system. 
This  is  called  the  '  incubation  '  stage,  and  its  duration  appears  to  vary  under 
different  circumstances.  Secondly,  a  very  small  dose,  even  the  minute 
quantity  which  can  be  retained  on  the  point  of  a  needle,  inoculated  by  a 
prick  of  the  instrument,  is  sufficient  to  produce  the  most  potent  effects,  so 
that  in  this  it  differs  also  from  sapraemia — in  the  effects  of  the  poison  not  being 
proportional  to  the  dose.  And  thirdly,  the  poison  is  distinctly  infective.  If 
the  blood  of  an  animal  that  has  died  of  septicaemia  be  examined,  it  will  be 
found  to  be  swarming  with  microbes,  and  if  it  is  inoculated  into  another 
animal  it  produces  in  it  the  same  set  of  symptoms.    The  source  of  the  virus 
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is,  in  the  majority  of  cases,  some  putrid  substance,  and  it  is  therefore  gene- 
rally inoculated  with  the  cliemical  poison,  sepsin.  We  have,  therefore, 
saprfBmia  coexisting  with  septiciemia.  When  inoculated  it  does  not  always 
produce  its  effects.  If,  for  instance,  a  single  drop  of  some  putrefying  animal 
matter,  not  sufficient  in  quantity  to  produce  any  notable  symptoms  of 
saprremia,  is  inoculated  into,  say,  a  dozen  mice,  as  was  done  by  Koch,  in 
about  three  or  four,  perhaps,  septicemia  will  be  established  and  they  will 
die,  while  in  the  other  eight  or  nine  there  will  be  no  symptoms  at  all,  or 
if  there  are,  the  animal  will  recover  and  not  die.  It  is  therefore  evident 
that  there  must  be  a  condition  in  the  recipient  of  the  poison  favourable  to 
its  development  when  inoculated,  or  else  a  power  on  the  part  of  the  recipient 
which  enables  him  to  throw  off  or  destroy  the  poison  when  not  introduced 
in  large  quantities.  When  septicasmia  has  once  been  set  up,  the  tendency 
is  towards  an  increase  in  the  symptoms,  and  the  death  of  the  patient, 
and  there  is  not  that  same  marked  improvement  to  be  noted,  as  was 
found  in  saprsemia,  when  the  inoculated  part  is  destroyed  and  any  remains 
of  the  poison  removed,  so  that  no  further  formation  at  the  seat  of  inoculation 
can  take  place.  The  symptoms  of  septicemia  maybe  acute  or  chronic.  In 
the  acute  form  of  the  disease  some  inflammatory  changes  usually  take  place 
at  the  seat  of  inoculation,  often  accompanied  by  considerable  pain  and  some- 
times attended  with  the  formation  of  a  little  pus.  Then  the  general  symp- 
toms are  ushered  in  with  malaise,  headache,  anorexia,  nausea,  and  perhaps 
vomiting.  Frequently  a  sharp  rigor  occurs,  and  the  temperature  rises  to 
103°  F.,  or  higher.  These  symptoms  are  followed  by  delirimn.  The  pulse 
becomes  weak,  quick,  and  irregular,  the  breathing  shallow  and  rapid.  The 
urinary  secretion  is  scanty  and  albuminous,  and  there  may  be  diarrhoea. 
The  patient  becomes  comatose,  and  death  usually  occurs  about  the  fourth 
day,  but  may  be  delayed  to  the  sixth  or  seventh.  In  the  chronic  form  of  the 
disease  the  symptoms  are  the  same  as  in  the  acute,  but  less  marked  and  less 
rapid  in  their  occurrence,  the  duration  of  the  disease  generally  being  two  or 
three  weeks.  In  these  cases  a  scarlet  rash,  resembling  scarlet  fever,  often 
appears.  Pneumonia  or  bronchitis  is  a  frequent  comphcation,  and  occasionally 
pleurisy  or  pericarditis,  rapidly  running  on  to  suppuration,  may  supervene,  and 
these  conditions  hasten  the  fatal  termination.  The  morbid  appearances  are 
much  the  same  as  those  found  in  saprsemia.  In  the  acute  form  the  blood  is 
uncoagulated  and  tarry,  and  swarming  with  micro-organisms.  The  lungs 
are  congested  and  the  pleurae  and  pericardium  frequently  studded  with  pete- 
chial spots.  In  the  chronic  form  the  spleen  is  frequently  fomid  considerably 
enlarged,  and  its  structure  soft  and  diffluent.  The  liver  is  often  enlarged 
and  soft,  its  substance  fatty  or  presenting  other  degenerative  changes.  Some- 
times the  serous  cavities  contain  blood-stained  serum,  or  pus  of  a  highly 
infective  nature. 

The  treatment  must  consist,  first  of  all,  in  removing  the  parts  at  the 
seat  of  inoculation  or  freely  incising  them  and  washing  them  out  with  a 
strong  solution  of  carbolic  acid,  in  order  to  prevent  any  more  formation  of 
poison  at  this  part.  As  regards  the  general  treatment,  the  chief  reliance 
must  be  placed  on  quinine,  which  may  be  given  in  five-grain  doses  every 
four  hours,  and  free  stimulation,  with  such  nutritious,  easily  digested  food  as 
the  patient  can  take.  Some  authors  recommend  salicylate  of  soda,  antipynn, 
and  other  antipyretic  treatment,  such  as  the  cold  pack  or  cold  bath.  Dr. 
Polli  of  Milan  some  years  ago  pubhshed  a  series  of  experiments  by  which  he 
showed  that  sulphurous  acid  in  combination  with  potash  and  soda  possesses 
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in  an  eminent  degree  the  power  of  arresting  organic  fermentation,  and  I 
have  certamly  thought  that  these  remedies  (the  sulphites  of  potash  and  soda) 
have  been  of  use  in  cases  of  septicsemia. 

Pyfemia,  as  defined  above,  is  characterised  by  a  remittent  fever  and  the  Pyaemia, 
formation  of  multiple  centres  of  suppuration  in  various  parts  of  the  body. 
There  are,  therefore,  two  distinct  forms  of  morbid  processes  going  on, 
one  producing  the  fever,  and  the  other  the  centres  of  suppuration.  But 
the  latter,  that  is  to  say  the  secondary  abscesses,  may  occur  without  the 
former,  and  we  have  then  a  form  of  pyasmia  without  any  true  infective 
process  to  which  the  febrile  disturbance  and  other  constitutional  symptoms 
are  due.    The  constitutional  condition,  like  septicaemia,  is  due  to  the  inocu- 
lation of  some  infecting  virus,  and  this  is  probably  a  micro-organism.  The 
local  condition  is  supposed  to  be  brought  about  in  the  following  manner. 
Almost  invariably  in  pyaemia  there  is  a  wound  in  a  state  of  suppuration,  and 
in  the  majority  of  cases  this  wound  is  in  a  putrefying  condition.  Under 
these  circumstances  the  vessels  in  the  neighbourhood,  and  especially  the 
veins,  are  filled  with  coagula.    These  coagula,  probably  under  the  influence 
of  the  infecting  organisms,  become  broken  down,  and  small  pieces  of  detached 
blood-clot  are  carried  into  the  blood-stream,  along  which  they  pass  until,  in 
the  course  of  the  circulation,  they  reach  some  vessel  which  is  not  sufficiently 
large  to  admit  of  their  passage,  and  there  they  become  arrested  and  form  an 
embolus,  the  nidus  of  a  secondary  abscess.    In  this  way  is  explained  the 
frequent  occurrence  of  secondary  abscesses  in  the  lungs,  where  the  sup- 
purating wound  involves  some  part  in  which  the  systemic  veins  are  involved, 
and  the  liver  when  the  veins  of  the  portal  circulation  are  implicated.  It 
has  been  proved  by  experiment  that  when  small  non-irritatiuy  solid  particles 
are  injected  into  the  blood-stream  they  form  emboli  in  the  small  vessels  and 
produce  what  are  known  as  '  htemorrhagic  infarcts.'    Supposing  some  fluid 
holding  in  suspension  some  small  particles  is  injected  into  a  systemic  vein, 
they  wiU  become  lodged  in  a  small  artery  of  the  lung.    The  part  supplied 
by  this  small  branch  mil  become  intensely  congested,  the  vessels  will  give 
way  and  extravasation  take  place,  and  the  portion  of  lung  will  become  of  a 
dark  purple,  almost  black,  colour  and  quite  solid.    This  is  an  hfemorrhagic 
infarct.    If  the  solid  particle  is  non-irritating  this  Avill  be  absorbed  without 
suppuration  ;  but  if  on  the  other  hand  it  is  irritating,  suppuration  will  be  set 
up  and  an  abscess  formed.    In  pyaemia  the  small  broken-down  pieces  of  clot 
which  form  the  embolism  are  irritating,  and  in  the  majority  of  cases 
infective,  and  contain  the  specific  micro-organism,  and  thus  may  themselves 
become  the  seat  of  fresh  infective  processes,  and  may  be  one  means  of 
accounting  for  secondary  abscesses  in  other  situations  than  the  first  set  of 
small  arteries  or  capillaries  which  would  be  reached  in  the  course  of  the  clot 
from  the  original  wound.    The  fact  that  secondary  abscesses  may  occur  in 
distant  parts  and  in  other  organs  beyond  the  first  set  of  capillaries  in  the 
course  of  the  circulation  from  the  original  centre  of  infection  has  always 
been  a  difficulty  in  explaining  the  causation  of  these  pyasmic  abscesses  by 
this  mechanical  theory,  and  has  induced  some  authors  to  believe  that  this 
can  only  be  one  of  the  agencies  in  giving  rise  to  secondary  abscesses  hi 
pyfemia.    Weber  has  endeavoured  to  explain  it  by  stating  that  very  fine 
particles  may  pass  through  the  first  set  of  capillaries,  viz.,  those  generally  of 
the  lungs,  and  may  give  rise  to  emboHsm  in  those  of  the  systemic  circulation. 
The  observation  that  irritating  but  non-infective  emboli  give  rise  to  suppu- 
ration in  hsemorrhagic  infarcts  may  serve  to  explain  those  cases  where  we  get 
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secondary  pyemic  abscesses,  without  the  infective  fever.    Here  there  are  no 
micro-organisms  in  the  blood,  and,  therefore,  the  pieces  of  clot  detached  from 
the  broken  down  thrombus  and  carried  in  the  circulation  form  irritating 
emboh  in  the  lungs,  and  so  pytemic  abscesses,  but  there  bemg  no  hifective 
organisms  there  are  no  general  constitutional  symptoms. 
Symptoms.       The  accession  of  pyemia  is  usually  marked  by  very  definite  symptoins 
of  fever— rigors,  recurring  at  intervals  sometimes  so  regular  as  to  be 
mistaken  for  ague,  and  usually  followed  by  coUiquative  perspirations; 
biHous  aspect  of  the  countenance,  the  so-called  pysemic  jaundice,'  frequent 
and  small  pulse,  and  numerous  other  symptoms,  varying  with  the  part  on 
which  the  stress  of  the  disease  falls.    Thus,  when  the  circulation  of  the 
brain  is  affected,  there  may  be  deUrium  ;  of  the  intestines,  diarrhoea ;  of  the 
lungs,  dyspnoea,  and  so  on  ;  but  very  commonly  che  recm-rmg  rigors  and  the 
consecutive  perspirations,  markhig  a  persisting  fever  for  which  there  is  no 
explanation  in  the  local  conditions,  are  the  only  promment  symptoms.  The 
local  conditions,  mdeed,  as  shown  by  the  state  of  the  wound  are  often 
indistinguishable  fi^om  those  of  an  ordhiary  healing  ulcer,  though  there  are 
no  doubt  cases  in  which  the  granulations  turn  grey  and  wither  and  the 
discharge  becomes  ichorous.    The  state  of  the  tongue  is  also  very  variable. 
But  the  persistence  of  a  considerable  amount  of  fever  from  day  to  day,  such 
as  is  shown  in  the  accompanymg  thermograph,  after  a  womid  or  mjury,  is 
always  suspicious,  and  usually  indicates  the  absorption  of  poisonous  matter 
into  the  blood.    In  fact,  unless  there  is  some  specific  affection,  or  some 
evidence  of  deep-seated  suppuration,  it  is  difficult  to  explaha  the  occurrence 
of  this  fever  otherwise.    A  comparison  of  the  thermometric  chart  on  this 
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FIG  8    Thermograph  of  Pyemia  terminating  in  recoyery.   The  first  rigor  which  was  obseryed 

took  place  on  the  8th  day. 

page  with  those  of  simple  traumatic  fever  (on  p.  28)  and  of  hectic  (on 
p  52)  will  show  the  following  differences.  In  traumatic  fever,  which 
depends  on  the  application  of  a  definite  'stimulus'  to  the  Wood  whereb-Y 
its  heat  is  raised  above  the  normal,  there  is  a  more  or  less  abrupt  rise  so 
long  as  this  stimulus  acts  until  the  climax  is  reached,  when  i  succeeded 
by  a  gradual  defervescence,  and  the  temperature  comes  back  to  i  oxmaU 
and  sfremains.  In  hectic  there  is  a  recurrence  of  the  f-erish  condit  on 
regularly  once  or  twice  a  day,  quickly  followed  by  sweating  and  a  fall  to  t  u 
i«l  temperature.  In  pyemia  there  is  a  constant  ^  ^ 
natural  temperature,  but  with  irregular  exacerbations  (at  the  times 

.  This  yello.  tinge  of  the  sudace  in  py.mia  is  not  u^^^^^^^^^^^ 

-ZZ'^^  r^iSr s  on.  in... 
ml^  softening.    See  BiHroth.  '  New  Syd.  Soc.'s  Transl.'  u.  53. 
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the  rigors),  the  temperature,  however,  reniaming  above  the  normal  all 
the  tmie. 

The  local  suppurations  come  on  at  most  irregular  periods,  and  affect  the 
most  various  organs.  There  is  probably  no  organ  of  the  body  which  is  not 
sometimes  attacked  by  the  pysemic  inflammation,  though  the  lungs,  liver,  and 
joints  are  those  most  commonly  implicated.  The  symptoms  caused  by  these 
local  inflammations  are  often  very  shght.  Dyspnrea  may  be  present  to  a  less 
or  greater  extent  when  the  pleural  cavity  or  lung  is  inflamed,  pain  under  the 
ribs  or  jaundice  in  affection  of  the  liver,  pain  and  redness  in  the  neighbour- 
hood of  affected  joints  ;  but  such  symptoms  are  usually  much  shghter  than 
in  healthy  inflammations,  and  pyfemic  abscess  is  constantly  found  after  death 
in  organs  where  there  has  been  no  reason  to  suspect  it  during  hfe. 

Pyfemia  is  apt  to  follow  almost  every  injury  to  which  the  body  is  exposed,  Causes  of 
and  every  disease  by  which  decomposing  substances  can  be  presented  to  ab-  Py^^^'^- 
sorbing  surfaces.  But  there  is  no  doubt  that  it  is  caused  in  the  great  majority 
of  cases  by  injuries  in  which  the  vessels  of  bone  are  laid  open,  and  exposed  to 
the  contact  of  inflammatory  products,  and  by  such  injuries  or  diseases  as  affect 
the  main  veins.  Thus  compound  fractures,  excisions,  and  amputations  (which 
may  be  regarded  as  kinds  of  compound  fracture),  severe  contusions  and  con- 
tused wounds  producing  thrombosis  of  large  veins,  parturition  which  exposes 
the  great  venous  channels  of  the  uterus  to  the  contact  of  decomposing  matter, 
erysipelas,  diffuse  inflammation,  phageda;na,  diffuse  or  acute  periostitis,  and 
acute  mflammation  of  the  interior  of  bones,  are  among  the  most  frequent  ex- 
citing causes  of  this  affection. 

The  diagnosis  of  pyjemia  is  not  by  any  means  easy  in  all  cases,  or  even  Diagnosis 
sometimes  possible  at  first.  It  must  depend  mainly  on  the  indefinite  course  "^Py^"""' 
of  the  fever  and  the  recurring  rigors.  The  temperature  maintains  itself 
above  the  normal,  and  is  exacerbated  ft'om  time  to  time  when  the  rigors  take 
place,  falhng  agam  as  the  sweating  goes  on.  By  this  course  of  the  tempera- 
ture and  by  the  recurrmg  rigors  and  sweats  we  diagnose  pyaemia  previous  to 
the  occurrence  of  visible  deposits  or  internal  inflammations,  recognisable  by 
their  symptoms. 

The  prognosis  of  pyjemia  is,  as  a  general  rule,  very  bad ;  that  recovery  Prognosis, 
does  ensue,  however,  we  have  the  most  ample  proof,  and  it  appears  to  occur 
more  fi'equently  m  cases  of  pyaemia  following  parturition  than  in  those  having 
their  origin  m  an  open  wound,  and  is  always  the  more  probable  the  more 
chronic  is  the  course  of  the  symptoms. 

_  The  treatment  of  pyaemia  really  resolves  itself  into  prophylaxis.  Pure  Treatment, 
air  with  avoidance  of  overcrowding;  perfect  cleanliness  on  the  part  of  the 
patient  and  his  surroundings  as  weU  as  regards  the  wounds  and  the  apph- 
aiices  used  m  its  dressing;  free  drainage  and  careful  antisepticism  will  do 
much  to  banish  pyemia  ft'om  the  category  of  diseases.  When  it  has  once 
set  m,  little  can  be  done  None  of  the  various  plans  of  specific  treatment 
which  have  been  proposed,  as  by  quinine,  mercury,  alcohol,  or  opium,  appear 

0  exert  the  least  real  influence  on  the  disease  itself.  All  tha^  can  be  dol 
IS  0  support  the  patient's  strength,  and  treat  the  symptoms  as  they  occT 
Wh  n  abscess  forms  m  an  accessible  situation  it  should  be  opened  with  t"^ 
most  rigid  antiseptic  precautions. 

espeluv1rs\t>  P^"^^^  -"^--^  «ee  it.  Chronic 

tW       I  P'^'^""'  after  severe  injuries,  particular^  ''y'^^'^- 

those  in  which  bones  are  involved.    It  is  an  acute  disease,  and  i^s  com^e  is 
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usually  to  be  reckoned  by  days,  rarely  extending  to  some  weeks.   But  pyaemia 
occurs  also  in  a  chronic  form,  of  which  Sir  J.  Paget  has  given,  in  the  paper 
which  commences  the  first  volume  of  the  '  St.  Bartholomew's  Hospital  Re- 
ports,' an  excellent  description,  and  some  very  striking  instances,  in  one  of 
which  the  symptoms  were  protracted  over  three  years.  The  essential  features 
of  this  form  are  similar  to  those  of  acute  pyaemia,  and  with  proper  attention 
the  diagnosis  can  usually  be  established  ;  but  the  resemblance  both  to  rheu- 
matism and  to  hectic  fever  is  much  greater  than  in  the  acute  disease,  especially 
to  hectic,  which  in  fact  may  supervene.    The  disease  is  not  so  dangerous  as 
the  acute  affection,  and  it  is  frequently  spontaneous,  or  at  least  independent 
of  any  traumatic  cause.   Sir  J.  Paget  has  noticed  that  '  the  local  e^^dences  of 
chronic  are  more  frequently  than  those  of  acute  pyaemia  seated  exclusively  or 
chiefly  in  different  parts  of  the  same  tissues  [as,  for  instance,  if  occurimg  as  a 
consequence  of  disease  of  a  bone,  all  the  secondary  inflammations  may  affect 
the  osseous  system  only] ;  that  they  are  more  frequent  in  the  trunk  and  hmbs 
than  in  internal  organs,  and  when  seated  in  the  veins  are  most  frequently 
found  towards  the  cfose  of  the  disease.'  And  he  adds  a  most  maportant  practical 
point  in  which  chronic  pytemia  agrees  with  hectic,  ^dz.,  that  m  this,  as  m 
hectic  the  removal  by  operation  of  the  seat  of  the  original  disease  is  frequently 
so  beneficial  that  it  becomes  the  surgeon's  duty  to  perform  the  operation, 
whilst  in  the  acute  stage  of  pyaemia  operations  ahnost  always  deprive  the 
patient  of  the  faint  chance  of  hfe  he  might  otherwise  have. 

Hectic  Clearly  distinguished  from  the  previous  forms  of  fever,  which  all  run  a 

fever.         definite  course,  is  the  feverish  condition  called  '  hectic '  or  '  suppurative  fever, 
which  runs  no  definite  course,  and  tends  to  death  by  exhaustion.    It  is 
generally  caused  by  profuse  and  long-contmued  suppuration,  but  may  be 
occasioned  by  anything  which  causes  a  greater  expenditure  of  the  elements 
of  nutrition  than  can  be  suppHed  to  the  blood.  ■  ^ 

Its  symptoms  are  arranged,  for  convenience  of  description,  into  three 
stages,  between  which,  however,  there  is  no  exact  separation  :— 
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FIG  9    Thermograph  of  Hectic  Fever.   Prom  a  case. of  pelvic  inaammation  after  parturition. 
FIG.  9.    i  l.ermogiapu  o       ^^^^  ultimately  ended  in  recovery. 

In  the  first  stage  there  is  loss  of  flesh,  varyhig  and  feeble  pulse  the  skin 
is  dry  and  becomes  hot  towards  evening,  when  the  patient  feels  chilly,  a  d 
the  general  temperature  rises ;  there  are  profuse  night-sweats  with  monnng 
remissions  :  the  tongue  is  clean  and  red.  .    n    i  i  • 

in  the  econd  stage  the  emaciation  is  gi-eater,  the  hectic  flush  begms  to 

night  is  more  marked  lo  the  tnermomeuei , 

.  Billroth  has  applied  the  term  '  suppurative  fever  '  also  to  pyemia. 
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Avill  be  fouud  to  coiitain  increased  quantities  of  urea/  chloride  of  sodium, 
sulphuric  acid,  and  water.'  (Croft.) 

The  third  stage  is  one  of  still  more  marked  exhaustion  and  failing  powers  ; 
the  pulse  feebler  and  more  rapid,  the  skin  dry  and  scaling,  the  motions  loose 
and  sometimes  passed  involuntarily,  the  urine  offensive,  the  mouth  aphthous ; 
the  chills  and  sweats  are  more  frequent,  occurring  sometimes  twice  in  the 
twenty-four  hours ;  the  legs  become  oedematous,  bed-sores  are  apt  to  form. 
In  some  cases  consciousness  gradually  departs  before  death.  The  patient 
dies  very  gradually,  almost  imperceptibly. 

This  condition  differs  entirely  from  traumatic  fever,  since  it  does  not 
depend  on  any  definite  irritation,  and  runs  no  definite  course ;  and  from 
pyajmia  in  the  same  particulars,  and  also  in  the  absence  of  any  imbibition  of 
poisonous  materials  by  the  blood. 

The  treatment  of  hectic  must  generally  be  directed  merely  to  keeping  the 
patient  alive,  in  the  hope  that  the  source  of  suppuration  will  dry  up,  and  on 
the  cessation  of  the  cause  the  hectic  fever  will  subside.  But  there  are  a  few 
cases,  mainly  those  of  suppurating  joints  and  bones  of  the  limbs,  in  which  the 
source  of  suppuration  can  be  removed  by  operation,  and  if  this  is  to  be  done, 
it  should  always  be  done  as  early  as  possible  in  the  disease.  At  later  stages 
the  patient  is  too  weak  to  bear  the  shock  of  an  operation.  In  the  majority  of 
cases  where  the  source  of  this  disease  cannot  be  removed  (of  which  the  hectic 
ensuing  on  psoas  abscess  is  a  familiar  example)  the  patient's  strength  must  be 
supported,  and  albuminous  materials  supplied  to  the  blood  while  the  disease  is 
passing  over.  Small  quantities  of  nourishing  food,  wine  or  beer,  repeated  as 
often  as  the  patient  can  bear  it  without  maldng  too  strong  calls  on  his  diges- 
tion, quinine,  svdphuric  acid,  and  iron  to  check  the  feverish  exacerbations  and 
the  sweats,  and  opium  to  stop  the  diarrhoea  and  procure  sleep,  are  the  chief 
indications  of  treatment. 


Long-continued  suppuration  may  also  prove  fatal  by  inducing  disease  of  Suppura- 
the  abdominal  viscera,  chiefly  the  kidneys,  liver,  and  spleen.  It  is  now  uni-  tivede- 
versally  admitted  that  the  condition  which  was  originally  described  as  '  waxy,'  of  ^cera!* 
or  '  lardaceous  '  disease  of  these  viscera,  and  afterwards,  not  very  correctly, 
as  '  amyloid  degeneration,'  is  often  caused  by  long-continued  suppuration, 
and  this  degeneration  of  the  liver  and  kidneys  is  a  frequent  cause  of  dropsy 
and  thereby  of  death  in  patients  labouring  under  exhausting  suppuration, 
whether  with  or  without  hectic  fever.  Dr.  Dickinson,  to  whom  we  owe,  I 
beheve,  our  first  accurate  statement  of  the  cause  of  this  degeneration, ^  traces 
its  production  to  the  great  loss  of  the  alkaline  salts  of  potash  and  soda  from 
the  blood  in  order  to  form  pus.  He  points  out  that  the  alkalinity  of  pus  is 
due  to  its  containing  about  twice  the  quantity  of  the  salts  of  potash  and  soda 
which  are  contained  in  the  serum  of  blood ;  that  the  waxy  or  lardaceous 
viscera  always  contain  a  decidedly  smaller  quantity  of  such  salts  than  are 
contained  in  the  healthy  viscera,  and  that  the  so-called  '  amyloid '  reaction 
may  be  artificially  manufactured  by  depriving  fibrine  of  the  alkali  with  which 
it  is  naturally  combined.  From  which  he  concludes  that  the  loss  of  alkah 
from  the  blood,  through  long-continued  suppuration,  disposes  to  the  deposit 

'  In  all  these  fevers  [i.e.  in  all  traumatic  and  suppurative  fevers]  the  ijuantity  of  urea 
IS  always  greatly  increased,  and  generally  exceeds  the  quantity  of  nitrogen  contained  in 
ii  40        ^*  ^^^^        weight  of  the  body  decreases  considerably.  Eillroth, 

'  Med.-Chir.  Trans.'  vol.  1.  p.  39. 
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Erysipelas. 


Erythema. 


Erythema 
Iseve  and 
intertrigo. 


Erj'thema 
fugax. 


Erythema 
circina- 

tum,  mar- 


around  the  minute  vessels  in  the  affected  organ  of  the  substance  displaying 
this  so-called  '  amyloid  reaction,'  At  any  rate,  I  think  the  fact  is  now  cer- 
tain that  long-continued  suppuration  does  produce  such  waxy  degeneration, 
and  in  this  way  may  indirectly  cause  death—an  additional  motive  for  ridding 
the  patient  of  the  source  of  incm-able  suppuration,  whenever  that  is  possible. 

The  term  erysipelas  is  applied  to  a  spreading  inflammation  of  the  skin, 
mucous  membrane,  or  connective  tissue  beneath  them;  and  the  disease  is 
divided  into  two  chief  varieties— simple  or  cutaneous  erysipelas,  in  which 
only  the  skin  or  mucous  membrane  is  implicated,  and  phlegmonous  erysipelas 
or  diffuse  inflammation,  in  which  the  connective  tissue  is  the  part  mamly 
involved.  Some  writers  also  describe  a  third  variety— diffuse  cellulitis— in 
cases  where  the  integument  is  not  inflamed  at  all ;  for  mstance,  the  diffuse 
inflammation  of  the  pelvic  cellular  tissue  which  sometimes  follows  surgical 
operations. 

Erythema  is  an  affection  havuag  much  resemblance  to  erysipelas,  but 
differing  from  it  in  the  fact  that  in  erythema  there  is  no  necessary  constitu- 
tional complication,  and  that  the  redness  of  erythema  is  not  accompanied 
by  any  definite  sign  of  inflammatory  exudation,  which  is  always  the  case  in 
erysipelas. 

Erythema  is  usually  a  mere  local  affection,  and  might  perhaps  be  appro- 
priately enumerated  amongst  the  skin-diseases  ;  but  as  it  is  advisable  for 
pm-poses  of  diagnosis  to  state  its  distinctive  features  m  this  place,  I  wiU  here 
mention  its  chief  varieties  and  their  treatment.  Erythema  is  defined  as  a 
superficial  redness,  from  injection  of  the  capfllary  vessels  of  the  skin.  As  in 
erysipelas,  the  redness  disappears  on  pressure,  and  in  some  cases  it  is  accom- 
panied by  a  httle  thickening  of  the  tissues  of  the  skm.  In  some  forms  of 
erythema,  however,  this  thickening  or  oedema  is  the  cause  and  not  the  conse- 
quence of  the  injection  ;  the  latter,  in  fact,  is  due  to  passive  and  not  to  active 
congestion.  Such  is  the  case  in  the  E.  Iseve  or  oedematosum,  the  redness  of 
(Edematous  skin  •  and  this  is  to  be  remedied  mainly  by  position,  the  removal 
of  any  cause  of  obstruction,  warm  astringent  lotions,  and  the  cautious  and 
dexterous  application  of  pressure.  E.  mtertrigo  is  somewhat  aUied  to  this ; 
it  is  the  redness  which  attacks  the  surface  where  large  folds  of  skin  and  fat 
rub  against  each  other,  as  in  the  pendulous  bellies  of  very  fat  people,  or  m 
the  groins  of  infants.  The  scorch  of  a  sunburn  or  other  irritant  is  some- 
what of  the  same  kind.  Cleanliness,  the  avoidance  of  friction,  powdering 
the  part,  and  brushing  it  with  nitrate  of  silver  lotion  or  some  other  astringent, 

will  relieve  it.  11.1 

There  are  many  other  forms  of  erythema  which,  though  they  are  m 
themselves  local,  yet  own  a  general  cause.  The  most  obvious  and  famihar 
instance  of  this  is  the  '  chloroform  or  ether-rash,'  which  is  so  often  seen  on 
the  chest  and  other  parts  in  young  people  of  dehcate  skm-a  slight  erythe- 
matous eruption  which  very  quickly  fades  away.  The  late  Dr.  Murray 
observed  often  a  swoUen  condition  of  the  thyroid  gland  during  its  appearance. 
This  of  course  requires  no  treatment.  In  other  cases  erythema  fugax  appear. 
as  a  consequence  of  indigestion,  especially  from  eatmg  shell-fish  or  pork  in 
persons  to  whom  such  food  acts  in  a  poisonous  manner,  or  as  a  ««";Pl^^«;^^ 
of  various  diseases  in  which  the  digestive  system  is  disturbed.  The  kno^^  - 
ledge  of  the  cause  points  out  the  treatment. 

There  are  other  special  foinns  of  erythema  which  are  more  persi  tent, 
and  which  more  nearly  approach  the  characters  of  the  defimte  skm -eruptions. 
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especially  roseola.  Such  are  the  Erythema  circiuatum  and  marginatum  — 
definite  rings,  patches,  or  spots  of  redness,  very  hardly  if  at  all  distmgmshed  tuber- 
fi-om  roseola  when  occurring  in  a  similar  form ;  Erythema  papulatum,  in  culatum. 
which  the  spots  are  raised  up  into  a  sort  of  pimple ;  Erythema  tubercu- 
latum, in  which  the  prominence  of  the  spots  is  greater,  and  in  which  they 
are  more  persistent.  This  form  is  usually  seen  as  a  symptom  in  the  debihty 
of  fevers.  It  forms  the  transition  to  the  Erythema  nodosum,  which  is  not 
uncommon  as  a  substantive  disease. 

Erythema  nodosum  differs  so  much  from  the  usual  forms  of  erythema  fH^^^^'^ 
that  it  is  doubtful  whether  it  ought  to  be  included  among  them  or  classed 
with  affections  of  the  lymphatic  system.  It  occurs  in  the  form  of  raised 
patches  or  tubercles  of  a  red  or  reddish-yellow  colour,  and  somewhat  tender 
to  the  touch,  sometimes  accompanied  with  a  good  deal  of  smarting  paui. 
The  patches  are  generally  about  the  size  of  half  a  nut,  sometimes  as  large 
as  the  fist.  They  are  seated  most  commonly  on  the  legs,  but  they  may 
affect  any  other  part ;  and  Hebra  speaks  of  cases  in  which  as  they  disappear 
at  one  part  they  occur  at  another  till  the  whole  body  has  been  imphcated. 
They  never  suppurate,  and  the  redness  of  the  individual  tubercles  never 
spreads  to  the  skin  around  them,  a  character  which  is  pecuharly  distinctive 
of  erythema  nodosum.  'It  is  very  probable,'  says  Hebra, •  'that  ui  its 
pathological  anatomy  E.  nodosum  is  allied  to  absorbent  inflammation,  and 
hkewise  to  the  erysipelatous  diseases,^  and  the  same  thing  may  perhaps  be 
said  also  of  the  other  erythemata.  Indeed,  it  admits  of  no  doubt  whatever 
that  the  morbid  process  concerned  in  some  cases  of  Erythema  nodosum  is 
essentially  an  inflammation  of  the  lymphatic  vessels.'  The  disease  more 
often  affects  yomig  women  suffering  from  menstrual  irregularities  than  any 
other  class  of  persons,  though  men  suffer  from  it  also,  and  children  some- 
times.^ It  is  usually  connected  with  some  obvious  disturbance  of  health, 
and  may  be  accompanied  with  more  or  less  symptomatic  fever.  The  treat- 
ment consists  in  the  restoration  of  the  general  health,  and  in  alleviating 
the  pain  by  position  and  by  mild  soothing  warm  applications. 

We  must  now  turn  to  the  varieties  of  erysipelas,  which  are  distinguished 
from  these  various  forms  of  erythema  both  by  the  local  characters  of  the 
eruption  and  by  the  presence  of  a  definite  form  of  general  fever. 

The  cutaneous  or  simple  erysipelas  is  a  spreading  inflammation  of  the  sur-  Cutaneous 
face  of  the  skin,  with  thickening  of  its  tissue,  and  sometimes  considerable  erysipelas. 
pufBness  of  the  subcutaneous  parts.  The  puffiness  is  especially  marked  in 
erysipelas  of  the  face,  where  the  features  swell  so  much  and  so  rapidly  that  the 
patient  is  quite  irrecognisable  in  a  few  hours,  and  loses  all  power  of  vision  from 
the  swelling  of  his  eyehds.  The  redness  of  erysipelas  is  usually  of  a  bright 
tint,  often  mottled,  disappearing  on  pressure  ;  it  has  a  definite  border,  which, 
however,  shifts  continually  as  the  eruption  advances  or  recedes,  and  the  sur- 
face, especially  on  the  face,  is  often  studded  with  vesicles  or  blebs.  There  is 
often  a  good  deal  of  tingling  pain  in  the  part,  and  swelhng  of  the  absorbent 
glands  is  a  very  common  phenomenon.  In  fact,  the  glands  have  often  been 
found  enlarged  before  the  eruption  shows  itself  ;  and  if  these  enlarged  glands 
be  more  carefully  examined,  tenderness  will  often  be  detected  in  the  course 

'  '  Diseases  of  the  Skin,'  translated  for  the  New  SycT.  Soc,  vol.  i.  p.  291. 

-  We  shall  see  presently  how  close  is  the  connection  between  erysipelas  and  inflam- 
mation of  the  absorbents. 

'  Cases  of  this  disease  in  childhood  will  be  found  related  by  Dr.  Goodhart,  '  Guy's 
Hospital  Reports,'  vol.  xv. 
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Fig.  10.   Thermograph  o£  ErysiiJtkii. 


of  the  Ijinphatics  which  lead  to  them.  These  symptoms  are  only  the  local 
manifestations  of  a  general  disorder  of  the  system,  as  shown  by  the  fever 
which  accompanies  them.  There  is  almost  always  a  rigor,  often  several,  at 
the  commencement  of  an  erysipelatous  attack ;  the  tongue  is  usually  coated 
and  often  dry,  the  pulse  rapid,  the  patient  restless  and  feverish,  appetite 
bad,  bowels  constipated,  urine  high-coloured  and  often  slightly  albuminous. 

The  rise  m  temperature,  as  seen  in  the  amiexed  thermograph,  is  often 
very  abrupt,'  and  the  defervescence  frequently  as  rapid.  The  course  of  the 
temperature  in  uncomplicated  erysipelas 
(such  as  is  shown  in  the  chart)  differs 
from  that  in  traumatic  fever  in  rumiing 
a  much  less  regular  covu'se,  and  usually 
subsiding  more  rapidly  and  abruptly ; 
and  from  that  in  pytemia,  in  not  present- 
ing those  constant  exacerbations  and  de- 
pressions which  mark  the  rigors  and 
sweats  of  pyaemia.  But  erysipelas  so 
frequently  supervenes  on  traumatic  fever, 
and  is  so  frequently  complicated  with 
local  and  general  disturbances  (notably 
with  the  formation  of  abscess  and  with  the  transition  to  pytemia),  that  its 
temperature-curves  vary  very  considerably. 

There  is  an  mterval  between  the  first  feverish  symptoms  and  the  appear- 
ance of  the  rash  which  is  said  sometimes  to  be  as  long  as  four  days,  but  which 
I  think  is  rarely  more  than  twenty-four  hours.  The  fever  ought  to  subside  con- 
siderably in  a  few  days.  If  the  pulse  and  temperature  keep  up  beyond  about 
ten  days,  and  particularly  if  there  is  a  rapid  and  considerable  rise  after  a  week, 
the  case  may  be  expected  to  terminate  fatally,  though  I  have  seen  exceptions 
to  this  rule.  Disturbances  of  digestion  are  very  common  m  erysipelas,  so 
that  sometimes  the  rash  is  mixed  more  or  less  with  the  colour  of  bUe,  and  the 
conjunctive  are  shghtly  jaundiced,  and  this  is  sometimes  described  as  '  biUous 
erysipelas,'  though  it  hardly  seems  to  require  a  separate  name.  Conversely, 
bihous  disturbance  is  occasionally  an  excithig  cause  of  erysipelas,  so  that 
persons  predisposed  are  very  Hable  to  have  an  attack  of  erysipelas  from  dis- 
turbance of  the  liver.  Erysipelas  lasts  an  uncertam  time,  generally  fadmg 
gradually  and  disappearmg  with  desquamation  of  the  epidermis  ;  but  some- 
times vanishing  suddenly  in  one  part  of  the  body  to  appear  in  another— erraiic 
erysipelas.  Suppuration  often  foUows  in  the  cellular  tissue,  or  m  the  glands 
which  were  originally  inflamed.  There  are,  again,  cases  m  which  no  pre- 
limmary  affection  of  the  lymphatics  or  of  the  glands  precedes  the  attack  of 
erysipelas,  but  in  which  the  erysipelas  itself  originates  the  inflammation  of 
the  absorbents.  In  fact,  the  connection  between  spreading  erysipelatous  in- 
flammation of  the  skin  and  the  similar  inflammation  of  the  absorbents  is, 
as  might  have  been  anticipated,  an  extremely  close  one  ;  and  this  iUustrates 
what  was  said  above  of  the  close  connection  between  erythema  nodosum, 
erysipelas  and  absorbent  inflammation.  As  the  case  progresses  the  con- 
stipation often  passes  into  diarrhoea,  the  feverishness  gives  way  to  lassitude 
and  exhaustion,  and  death  by  asthenia  is  threatened. 

Kmds  of  cutaneous  erysipelas.-mimevons  varieties  have  been  described 

■  The  fever  and  the  rise  of  temperature,  though  common,  are  not  f^solutely  constant 
symptoms  of  erysipelas.    My  colleague,  Dr.  Cavafy,  has  P^^lj^l^ed  (' Br.t.  Med.^J^^^^^^^^^^ 
March  29,  1884)  an  interesting  series  of  cases  of  facial  erysipelas  with  low  tempeiature. 
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by  authors,  more  indeed  than  there  is  any  practical  necessity  for  distinguish- 
ing. I  see  no  object  in  describing  as  distinct  varieties  more  than  the  iJ. 
avibulans,  in  which  the  rash  spreads  rapidly  over  the  greater  part  of  the 
whole  body  ;  the  J?,  erraticum,  in  which  it  leaves  one  part  to  appear  ui  another ; 
and  the  E.  metastaticum,  m  which,  after  the  subsidence  of  erysipelas  of  the 
skin,  an  affection,  presumed  to  be  of  an  erysipelatous  nature,  is  developed  in 
internal  organs,  which,  however,  is  certainly  very  rare,  if  indeed  it  has  any 
existence  apart  from  general  blood-poisoning. 

In  phlegmono7is  erysipelas  the  skin  is  less,  and  the  subjacent  cellular  tissue 
much  more,  affected  than  in  the  simple  cutaneous  form,  not  that  in  the  latter  erysipelas 
the  cellular  tissue  is  usually  quite  unaffected,  as  the  swollen  features  of  ery- 
sipelas  of  the  face  show.  The  general  symptoms  of  phlegmonous  erysipelas  flamma- 
or  '  Diffuse  inflammation '  are  much  the  same  as  those  of  cutaneous  erysipelas, 
but  more  intense  ;  the  redness  is  usually  deeper  in  colour,  the  skin  more 
brawny,  and  the  part  is  oedematous  and  sometimes  very  tense.  In  a  few  days 
it  becomes  boggy,  from  the  formation  of  matter.  This  is  often  accompanied 
by  renewed  rigors,  and  the  skin  frequently  sloughs,  sometimes  to  a  very  great 
extent.  Thus  I  have  seen  the  whole  scalp  perish,  exposing  the  entire  vertex 
of  the  cranium,  in  a  case  of  diffuse  inflammation  of  the  head.  The  destruction 
from  suppuration  and  sloughing  often  extends  very  deeply  and  very  far,  opening 
into  the  jomts,  destroying  muscles,  exposing  bones,  &c. 

Diffuse  cellulitis  is  a  variety  of  this  in  which  the  skin  is  almost  or  entirely 
exempt,  or  which  attacks  the  cellular  tissue  in  a  part  where  there  is  no  skin. 
Li  some  forms,  especially  in  those  rapidly  fatal  cases  which  have  been  known 
to  follow  dissection- wounds,  the  disease  evidently  has  a  very  close  relationship 
to  pysemia,  and  the  rapid  occurrence  of  death  shows  that  the  general  mass  of 
the  blood  is  affected.  In  such  cases  it  does  not  necessarily  spread  from  the 
woimd,  but  appears  at  a  remote  part  of  the  limb,  or  even  on  the  opposite  side 
of  the  body.  And  in  other  cases  diffuse  cellulitis  accompanies  or  precedes 
traumatic  gangrene,  the  limb  being  mottled  with  patches  of  a  dark  red  colour, 
which,  when  cut  into  (in  amputation,  for  example),  are  seen  to  consist  of 
patches  of  cellular  tissue  loaded  with  serum  and  a  dark-coloured  sanious  lymph. 
The  inflamed  cellular  tissue  in  such  cases  rapidly  sloughs,  involving  the  skin 
ua  its  destruction. 

The  mvestigations  and  experiments  of  Fehleisen  would  appear  conclu-  Causes  of 
sively  to  prove  that  the  exciting  cause  of  erysipelas  is  the  introduction  into  ^"^y^'P®!''^- 
the  blood  of  a  microbe.  Many  observers  have,  previously  to  the  investigations 
of  Fehleisen,  asserted  that  they  have  found  micro-organisms  in  the  blood  and 
tissues  of  patients  suffering  from  erysipelas,  but  Fehleisen  succeeded  in  isola- 
ting and  cultivating  them  and  in  successfully  inoculating  them  both  in  man 
and  the  lower  animals.  He  succeeded  in  breeding  the  '  micrococcus  patho- 
genicus,'  which  he  believed  to  be  the  erysipelas  microbe,  to  the  fourteenth 
generation  by  cultivation  of  some  small  pieces  of  skin  in  pepton-gelatine,  and 
then  inoculated  them  into  a  number  of  rabbits.  In  every  instance  but  one, 
he  succeeded  in  producing  the  characteristic  erysipelatous  rash,  which  ran  a 
definite  course.  Not  content  with  these  results  Fehleisen  next  proceeded  to 
inoculate  them  into  some  of  his  patients,  on  the  principle  that  an  attack  of 
erysipelas  has  sometimes  a  beneficial  influence  on  certain  cases.  Thus  he 
inoculated  a  patient  suffering  from  multiple  fibro-sarcomatous  tumours, 
another  with  lupus,  and  a  third  with  recurrent  cancer  of  the  breast.  In  all 
of  these  he  produced  a  distinct  erysipelatous  attack,  so  that  he  appears  clearly 
to  have  proved  that  there  is  a  micrococcus  which  is  intimately  connected 
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with  the  causation  of  erysipelas.  The  microbe  is  most  commonly  admitted 
through  a  wound,  and  is  probably  introduced  through  the  lymphatic  system. 
This  explams  the  close  connection,  which  has  been  alluded  to  above,  between 
erysipelas  and  absorbent  inflammation. 

The  predisposing  causes  of  erysipelas  are  twofold ;  first,  anythmg  which 
depresses  the  vital  powers  of  the  patient,  and,  secondly,  bad  air  and  faulty 
hygienic  conditions.  Habitual  intemperance,  insufficient  or  improper  diet, 
visceral  disease,  especially  disease  of  the  kidney,  produce  a  condition  of  the 
system  in  which  organisms,  if  introduced,  appear  to  flourish,  whereas  the 
healthy  body  seems  to  have  the  power  of  destroying  or  throwing  off  micro- 
organisms, if  not  admitted  in  excessive  numbers.  In  addition,  many 
people,,  without  any  such  definite  predisposmg  cause,  have  a  constitutional 
predisposition  to  erysipelas  (particularly  of  the  head  and  face),  which  will 
show  itself  in  them  on  the  slightest  exposure  to  the  exciting  cause. 

The  diagnosis  of  the  disease  is  usually  obvious.  In  some  few  cases 
there  may  be  a  httle  difficulty  in  distinguishing  diffuse  inflammation  from 
phlebitis  or  from  inflamed  absorbents,  and  I  have  seen  a  more  fatal  eiTor 
committed  in  treating  a  case  of  deep-seated  abscess  below  the  fascia,  accom- 
panied by  oedema  and  inflammation  of  the  cellular  tissue  above  it,  as  one  of 
diffuse  inflammation  merely.  The  patient  died,  with  numerous  incisions 
into  the  subcutaneous  tissue,  but  with  the  abscess  unopened  below  ;  and  I 
have  seen  the  same  error  committed  with  less  serious  results,  as  the  diag- 
nosis has  been  corrected  afterwards.  When  any  reason  exists  for  beheving 
that  matter  is  situated  below  the  fascia,  an  exploratory  punctui-e  should  not 
be  neglected. 

The  prognosis  of  the  disease  depends  on  a  great  number  of  different  con- 
siderations. CcBteris  paribics,  the  different  forms  of  erysipelas  are  dangerous 
in  proportion  as  they  are  deep-seated— the  cutaneous,  ceUulo-cutaneous,  and 
cellular  in  that  order.  But  the  prognosis  varies  also  with  the  condition  of 
the  patient,  being  bad  in  the  intemperate  and  bloated,  and  especially  in  those 
with  diseased  kidneys  or  liver ;  with  the  patient's  age,  being  bad  in  the  aged 
and  in  the  very  young,  though  good  in  childhood ;  with  the  exciting  cause, 
being  worse  in  epidemics  ;  with  the  form  of  the  disease,  being  worse  in  er- 
ratic erysipelas  and  in  recurrent  attacks  ;  with  its  course,  bemg  worse  when 
the  disease  does  not  subside  at  the  usual  period,  and  particularly  if  the  fever 
is  lighted  up  again  after  partial  subsidence  about  the  first  week ;  with  the 
situation,  being  worse  in  erysipelas  of  the  head  and  face,  and  peculiarly  so  in 
diffuse  inflammation  of  the  neck,  and  especially  if  m  either  case  the  erysipelas 
spreads  internally  to  the  mouth  and  fauces.  These  are  the  main  prognostic 
considerations,  though  many  others  might  be  added.  And  it  should  not  be 
omitted  that  erysipelas  is  sometimes  salutary,  ushering  in  a  better  state  of 
health,  and  preceding  the  definite  healing  of  wounds  and  ulcers  which  had 
long  been  open  and  sluggish. 

The  treatment  of  erysipelas  resolves  itself  naturally  mto  general  and  Local. 
The  former  is  the  same  for  aU  forms  of  the  disease,  and  is  regulated  by  the 
general  symptoms  present  in  each  particular  case,  i.e.  it  consists  in  the  treat- 
ment of  the  accompanying  fever.  In  the  present  day  the  old  antiphlogistic 
or  depletory  treatment  of  fever  has  been  practically  abandoned  ;  yet  there  are 
cases  of  erysipelas  in  which,  if  I  can  trust  my  own  observation,  the  mdis- 
criminately  stimulant  treatment  (which  has  so  generally  superseded  that  of 
indiscriminate  depletion)  is  very  ill-borne,  and  has  a  direct  influence  m  pro- 
longing the  disease.    The  strength  of  the  pulse,  the  general  appearance  of 
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the  patient,  and  bis  apparent  vital  power  must  guide  the  surgeon.  In  the 
plethoric  and  strong,  after  the  bowels  have  been  freely  evacuated  with  a 
mercurial  purge  (which  should  be  done  in  every  case  of  erysipelas,  even  when 
diarrhoea  is  present,  for  the  diarrhoea  often  depends  on  loaded  bowels), 
salines  and  hght  fluid  diet  without  stimulants  should  be  ordered.  But  there 
are  very  few  cases  (if  any)  which  will  not  be  benefited  by  the  administration 
of  wine  or  beer  carefully  at  some  period  of  the  attack  ;  and  if  there  are  any 
which  require  bleeding  or  leeching  at  first,  I  have  not  met  with  them,  al- 
though I  am  prepared  to  admit  the  advisability  of  taking  blood  either  from 
the  arm,  or  better  from  the  temples  by  leeches,  in  cases  of  erysipelas  of  the 
head  accompanied  by  sthenic  inflammation  of  the  membranes  of  the  brain. 
In  almost  all  the  cases  of  diffuse  inflammation  (cellulo-cutaneous)  which  we 
see  after  injuries,  no  judicious  practitioner  can  hesitate  as  to  the  desirability 
of  at  any  rate  avoiding  depletion,  and  a  resort  to  free  stimulation  is  gener- 
ally followed  by  amendment.  The  diet  must  be  regulated  by  the  state  of  the 
appetite  and  tongue.  It  can  do  nothing  but  harm  to  load  a  man's  stomach 
with  food  which  he  cannot  digest,  but  when  meat  and  other  nourishing  diet 
can  be  borne  it  should  be  given  along  with  the  stimulants.  The  kind  and 
quantity  of  the  latter  must  depend  on  the  patient's  previous  habits  to  some 
extent,  but  nothing  seems  in  general  more  grateful  to  the  patient  and  more 
supporting  than  good  porter.  When  there  is  much  nervous  excitement  and 
restlessness  opium  should  be  carefully  administered ;  but  as  a  rule  opiates 
are  to  be  avoided  in  erysipelas,  except  in  the  phlegmonous  form  after  injuries. 
Camphor,  ammonia,  and  light  tonics  are  generally  well  borne  after  the 
bowels  have  been  regulated.  Iron,  particularly  in  the  form  of  the  Tinct. 
Perri  Perchloridi,  is  believed  by  some  surgeons  to  have  a  direct  influence  on 
the  blood,  and  thus  to  act  as  a  specific  on  the  disease.  The  idea  depends  on 
an  assumed  condition  of  the  blood  in  hfe  something  similar  to,  if  not  identical 
with,  the  state  in  which  the  blood  is  found  after  death.  There  is  no  doubt 
that  m  many  post-mortem  examinations  of  persons  dying  with  erysipelas 
nothing  abnormal  has  been  found  except  a  thick,  tarry,  uncoagulated  con- 
dition of  the  blood,  staining  the  vessels,  soon  putrefying,  and  leading  to  a 
difiiuent  condition  of  the  spleen  and  other  viscera  which  contain  much  blood. 
On  microscopic  examination  of  the  blood  the  corpuscles  are  found  irregular 
and  broken.  It  is  assumed  with  great  probability  that  this  testifies  to  a 
previous  disorganisation  of  the  blood  during  life.  And  it  may  be  that  iron, 
if  it  can  be  assimilated,  will  correct  this ;  and  certainly  the  free  exhibition 
of  iron  is  believed  by  some  to  be  very  beneficial  in  many  cases.  But  then  it 
must  be  given  very  freely  (say  xv.-xx.  drops  every  three  hours)  in  order  to 
produce  any  such  specific  effect.  And  it  will  not  agree  with  the  patient  if 
given  when  the  tongue  is  foul  and  the  general  fever  is  rising.  When  iron 
has  been  prescribed  in  such  cases  I  have  often  seen  marked  benefit  from  dis- 
continuing it,  and  prescribing  salines,  with  small  doses  of  antimony,  if  the 
strength  admits  of  the  latter  drug  being  borne  ;  or  if  there  is  much  prostra- 
tion, combined  with  tincture  of  bark  and  ammonia.  Dr.  Ringer  believes  that 
aconite  will  cut  short  an  attack  of  erysipelas  if  given  directly  the  temperature 
begins  to  rise.  He  recommends  that  it  should  be  given  in  minim  or  half- 
minim  doses  of  the  tincture  every  quarter  of  an  hour  for  six  or  eight  doses, 
and  then  hourly  until  the  temperature  falls  and  the  skin  becomes  moist. 

The  local  treatment  dift'ers  according  to  the  form  of  the  disease.  In  the 
cutaneous  form  the  exclusion  of  the  air  is  often  very  soothing.  Thus  m  ery- 
sipelas of  the  face  a  mask  is  made  for  the  patient,  smeared  with  some  oint- 
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ment  (a  favourite  one  for  the  purpose  at  St.  George's  Hospital  is  an  equal 
mixture  of  Ung.  Plumbi  and  Ung.  CalaminsB),  or  the  part  is  defended  with  a 
layer  of  cotton-wool,  or  some  bland  warm  lotion  is  used,  such  as  Lotio 
Plumbi,  a  lotion  of  sulphate  of  iron  5j.  to  Oj.,  or  of  the  Tinct.  Ferri  Perchlor. 
5ij.  to  5viij.  of  water.  Diluted  tincture  of  iodine  is  recommended  by  some. 
Nitrate  of  silver  in  a  strong  solution  (about  grs.  xv.  to  the  oz.)  appears  to 
me  often  very  useful ;  and  many  surgeons  are  fond  of  drawing  a  ring  round 
the  erysipelatous  rash,  or  round  the  limb  above  it,  with  a  stick  of  caustic,  a 
practice  to  which  there  is  certainly  no  objection,  but  which  appears  to  be  of 
very  doubtful  utility. 

In  diffuse  inflammation  and  in  cellulitis  more  decisive  measures  are 
necessary.  In  the  early  stage,  when  there  is  only  a  little  oedema  aroimd  the 
wound,  the  discharge  of  inflammatory  products  is  to  be  insm'ed  by  laying  the 
woimd  freely  open  with  the  finger  or  director.  If,  notwithstanding  this,  the 
inflammation  spreads  and  the  tension  increases,  it  becomes  a  question 
whether  or  no  incisions  should  be  made,  not  in  order  to  evacuate  matter — 
for  as  yet  no  matter  will  have  been  formed — but  to  relieve  the  tension  of  the 
parts,  and  to  avert  the  gangrene  which  is  threatened,  as  weU  as  to  pro^ide 
free  exit  for  the  matter  when  it  does  form.  For  there  can  be  no  doubt  that 
the  pressure  caused  by  exudation  of  serum  and  lymph  on  the  capillaries 
which  pass  through  the  cellular  tissue,  and  the  stretching  of  these  vessels  as 
the  skin  is  pushed  away  from  the  fascia,  are  potent  causes  of  gangrene. 
When,  therefore,  the  local  symptoms  are  marked  enough  in  the  surgeon's 
judgment  to  require  such  severe  measures,  incisions  ought  to  be  made  fi-eely 
and  boldly  into  the  cellular  tissue.  Each  incision  should  be  of  no  great 
length  (say  two  or  three  inches),  but  they  should  together  embrace  the  whole 
extent  of  the  tense  parts ;  and  if  the  tension  affects  fresh  parts  afterwards 
they  should  be  repeated.  A  good  proof  of  their  necessity,  and  a  good  augury 
for  their  beneficial  mfluence,  is  the  free  gaping  of  each  cut  as  it  is  made.  If 
any  considerable  vessel  is  wounded  it  must  be  secured  either  by  torsion  or 
ligature,  but  a  certain  amount  of  bleeding  is  rather  to  be  encouraged.  If  the 
haemorrhage  is  alarming,  but  its  source  camiot  be  detected,  in  consequence 
of  the  cut  vessel  having  retracted  into  the  cedematous  tissue,  the  bleeding 
can  be  repressed  by  stuffing  the  wound  with  hnt  for  a  few  hours  and  makmg 
pressure  over  it.  After  four  or  six  hours  this  may  be  withdrawn  without 
fear  of  renewed  bleeding. 

In  cases  not  severe  enough  to  demand  incision  the  parts  should  be  relaxed 
with  hot  boracic  lotion.  Many  surgeons  speak  favourably  of  the  apparently 
less  severe  measure  of  multiple  punctures  with  a  lancet  as  a  substitute  for 
incisions,  but  they  generally  give  a  good  deal  of  pain,  and  are  insufficient  to 
afford  relief. 

In  making  the  incisions  it  is  often  advisable  to  administer  an  anaesthetic, 
more  especially  in  view  of  the  very  probable  necessity  of  the  repetition  of  the 
operation  ;  and  if  the  same  indications  call  for  it,  no  hesitation  should  be  felt 
in  repeating  the  incisions  again  and  agam.  I  have  often  seen  a  case  terminate 
happily  with  a  dozen  or  more  incisions,  embracing  every  part  of  the  Umb,  and 
have  often  seen  occasion  to  regret  that  incisions  had  not  been  made  freely 
enough,  where  the  patient  has  either  sunk  under  the  irritation  of  constantly 
advancing  erysipelas,  or  has  recovered,  but  with  much  loss  of  function  of  the 
limb,  from  sloughing  of  skin,  fascia,  or  tendons.  In  cases  where  this  has 
unluckily  occurred,  leading  to  stiffness  and  loss  of  motion  of  the  joints,  and 
particularly  the  fingers,  careful  and  dihgent  passive  motion  after  the  wounds 
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are  healed  will  often  be  rewarded  with  great  success.  The  part  should  be 
well  steamed,  and  each  of  the  affected  joints  severally  attended  to,  by  gentle, 
cautious,  and  gradually  increasing  passive  motion,  while  the  patient  is  en- 
couraged to  use  the  part  as  much  as  he  can,  without  great  pain  or  subsequent 
swelling.  Many  unfortunate  cases  are  sent  into  hospitals,  in  which  the  hmb 
has  been  so  disintegrated  by  the  sloughing  caused  by  neglected  phlegmonous 
erysipelas  that  amputation  is  the  only  remedy. 

By  gangrene  is  understood  the  death  of  a  visible  portion  of  the  soft  parts.  Gangrene, 
and  its  removal  in  a  mass,  which  is  called  a  slough.    The  terms  sphacelus 
and  mortification  are  also  sometimes  used  to  express  the  process  of  gan- 
grene.^ 

Gangrene  may  be  the  result  of  mere  spontaneous  inflammation,  but  as  a 
general  rule  this  is  not  so.  The  great  majority  of  the  cases  which  we  see  in 
practice  own  some  definite  cause,  although  na  most  of  them  inflammation 
has  played  an  important  part  in  completing  the  death  of  the  tissues. 

Gangrene  is  divided  {a),  according  to  its  exciting  causes,  into  traumatic 
and  spontaneous,  and  {h),  according  to  its  form,  into  moist  and  dry.  tiTneoSs" 

The  usual  causes  which  produce  traumatic  gangrene  are  mechanical  gangrene, 
injuries,  chemical  injuries,  local  poisons,  heat  or  cold,  and  arrest  of  circula- 
tion. 

The  first  cause  is  too  familiar  to  need  any  illustration.  Of  chemical 
injuries,  the  ordinary  caustic  issue  is  a  common  example,  where  the  skin  is 
destroyed  by  the  desiccating  action  of  the  potassa  fusa,  and  is  cast  off  as  a 
slough,  the  result  bemg  a  healthy,  granulating  ulcer.  Closely  analogous  to 
such  cases  are  those  which  result  from  the  local  action  of  poisons,  such  as 
putrefying  urine.  Such  urine  escaping  through  a  ruptured  urethra  kills  the 
cellular  tissue  into  which  it  is  extravasated,  producing  secondarily  the  death 
of  the  skin  which  receives  its  nutrition  through  this  cellular  tissue.  Gan- 
grene from  burns  is  unhappily  too  common,  and  that  from  frostbite  is  tolerably 
familiar  to  most  surgeons.  Gangrene  from  arrest  of  circulation  may  arise 
from  obliteration  of  the  main  artery  at  one  spot,  as  when  the  femoral  is  tied, 
or  froili  general  pressure,  as  when  the  skin  is  destroyed  by  tight  bandaging. 
Spontaneous  gangrene  occurs  sometimes  as  the  direct  result  of  specific  in- 
flammation, as  the  sloughing  which  follows  a  boil  or  carbuncle-  ;  or  it  may 
be  caused  by  degeneration  of  the  vessels  in  old  age  (senile  gangrene),  by 
impaction  of  a  plug  of  fibrine  in  a  large  vessel  (gangrene  from  embolism),  by 
inflammation  of  arteries  leading  to  their  obliteration,  by  loss  of  nervous 
power,  and  by  impaired  nutrition.  The  sloughing  of  the  cornea  which  follows 
on  injury  of  the  fifth  nerve  is  usually  quoted  as  an  illustration  of  gangrene 
produced  by  loss  of  nervous  power,  and  the  gangrene  which  used  to  be  pro- 
duced by  eating  cock- spurred  rye,  of  gangrene  from  impaired  nutrition  ;  but 
the  two  causes  seem  identical,  for  loss  of  nervous  power  appears  to  produce 
gangrene  merely  by  impairing  nutrition  of  the  part.  Gangrene  is  peculiarly 
liable  to  occur  after  slight  injuries,  or  other  causes  of  inflammation,  in  diabetic 

'  '  Gangrene  properly  signifies  the  state  which  immediately  precedes  mortification, 
while  the  complete  mortification,  or  absolute  death,  of  a  part  is  called  sphacelus.' — 
Hooper's  Med.  Diet.  But  the  distinction  is  not  a  very  obvious  one,  and  the  term  sphacelus 
is  superfluous,  and  is  now  almost  disused.  When  mortification  is  spoken  of  as  distinct 
from  gangrene,  the  former  means  the  process,  the  latter  the  result. 

-  Many  other  forms  of  gangrene  are  probably  due  to  specific  causes,  such  as  noma  and 
cancrum  oris,  malignant  pustule,  glanders,  spreading  traumatic  gangrene  and  hospital 
gangrene. 
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patients.  A  peculiar  form  of  spontaneous  gangrene  has  been  described  by 
Raynaud,  under  the  name  of  '  La  gangrene  symetrique  des  extr^mites.'  As 
its  name  implies,  it  comes  on  symmetrically  in  two  extremities.  Its  cause  is 
unknown,  but  it  occurs  generally  in  people  who  suffer  from  cold  extremities 
and  chilblains,  and  appears  to  be  due  to  a  deficient  supply  of  blood  to  the 
part. 

We  see,  then,  one  main  distinction  between  the  two  classes  of  cases, 
which  is  of  the  highest  importance  in  their  surgical  treatment,  viz.  that  the 
causes  of  the  former  are  local,  and,  therefore,  often  susceptible  of  mechanical 
removal ;  while  those  of  the  latter  are  mostly  general ;  so  that  even  if  the 
affected  part  of  the  body  could  be  removed  without  any  injury  to  the  patient, 
the  same  general  cause  would  in  all  probabiUty  reproduce  the  gangrene 
elsewhere. 

The  division  of  gangrene  into  moist  or  dry  is  a  classical,  and  in  the  ex- 
treme cases  a  very  well  marked  one,  but  m  ordinary  instances  it  is  not  very 
easy  to  refer  the  case  to  one  or  the  other  form.  The  best  examples  of  dry 
gangrene  are  sometimes  seen  in  the  fingers  or  toes  of  very  old  persons,  where 
the  arteries  become  entirely  impervious,  the  part  turns  dry  and  white  (some- 
times yellow  or  brown  or  black),  shrivels  up  with  Httlepain  or  inflammation, 
and  thus  separates  from  the  body.^  The  purely  inflammatory  forms  of  gan- 
grene, on  the  other  hand,  are  always  moist ;  much  fluid  and  much  gas,  the 
result  of  putrefaction,  are  effused  into  the  cellular  tissue,  and  the  affection  is 
accompanied  usually  by  a  great  deal  of  pain.  So  that  it  is  clear  enough 
that  gangrene  depends  in  the  former  class  of  cases  on  deficient  supply,  and 
in  the  latter  on  obstructed  return  of  blood.  But  in  most  cases  the  two  causes 
act  together.  Thus,  in  senile  gangrene  the  main  cause  is  indisputably  the 
deficient  supply  of  blood,  and  it  is,  therefore,  usually  classed  as  a  form  of  dry 
gangrene  ;  yet  obstruction  of  the  capillary  and  venous  cu'culation  also  plays 
a  prominent  part,  and  in  many  cases  there  is  the  inflammatory  pam,  and  the 
loading  of  the  part  with  the  products  of  inflammation,  which  are  charac- 
teristic of  moist  gangrene. 

Taking  an  ordinary  example  of  gangrene,  in  which  the  part  has  been 
previously  inflamed,  its  red  colour  becomes  livid  or  mottled,  blebs  or  buUte 
foi-m,  i.e.  the  cuticle  separates  from  the  cutis,  and  fluid,  generaUy  blood-tmged, 
is  effused  between  them ;  the  temperature  of  the  part  falls,  it  loses  its  sensi- 
bihty,  then  the  part  turns  black  and  decomposes,  so  that  it  crackles  with  em- 
physema. If  cut  mto  it  is  found  sodden  with  foul  serum  ;  in  extreme  cases 
all  the  tissues  of  the  limb  are  softened  and  separated  from  the  bone.  This  is 
viortification.  The  next  step  is  sloiigUng—ih&t  is,  the  separation  of  the 
dead  parts— a  purely  inflammatory  process,  exactly  analogous  to  that  by  which 
a  foreign  body,  such  as  a  dart,  if  fixed  in  theUving  parts,  is  loosened  and  thrust 
out.  The  livmg  (perhaps  better  called  half-dead)  tissues  adjoining  the  gan- 
grenous part  become  inflamed,  and  thus  a  red  line  is  traced  around  the  slough, 
which  is  called  the  line  of  demarcation,  and  the  formation  of  which  proves 
that  the  gangrene  has  stopped,  at  least  at  the  part  where  the  line  is  fomid. 
Next  the  inflamed  parts  become  infiltrated  with  leucocytes,  which  absorb  and 
replace  the  natural  tissues  ;  these  then  suppurate,  and  thus  a  trench  is  dug 
around  the  dead  part ;  granulations  spring  up  and  push  off  the  slough,  which 
is  now  loose  and  can  be  picked  off  Very  commonly  one  or  two  strings  of 
cellular  tissue  resist  longer  the  process  of  inflammation,  and  the  slough  re- 
quires to  be  cut  away  with  a  pair  of  scissors  ;  and  in  the  case  of  a  limb  the 
1  This  is  sometimes  called  '  chronic  '  gangrene,  as  by  Travers. 
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bone  takes  far  longer  to  separate  than  the  soft  part,  and  it  is  often  necessary 
to  divide  it  in  order  to  rid  the  patient  of  the  offensive  putrefying  mass. 
When  the  process  of  casting  off  the  slough  is  completed  the  result  is  an 
ordinary  granulating  ulcer. 

The  general  symptoms  caused  by  an  attack  of  gangrene  are  usually  of 
a  low  or  '  typhoid '  character.  The  pulse  is  small,  weak,  and  frequent,  the 
tongue  dry  and  brown,  the  appetite  bad,  and  the  strength  failing.  Death 
occurs  from  asthenia,  and  often  very  rapidly  and  unexpectedly. 

In  the  treatment  of  gangrene  the  great  question  is,  whether  or  no  the  part  Treatment, 
can  be  removed.  Speaking  generally,  this  is  only  advisable  in  cases  of  traumatic  ^^^j^*'^' 
gangrene,  although  in  some  of  the  more  favourable  examples  of  the  spon-  traumatic 
taneous  form  it  may  be  done  after  the  line  of  demarcation  has  formed. 

The  first  point  is  to  distinguish  between  the  cases  which  are  purely  local 
and  those  in  which  the  gangrene  is  of  the  spreading  variety.    The  former 
are  best  exemplified  by  cases  of  sloughing  of  the  leg  after  ligature  of  the 
femoral  artery  or  rupture  of  the  popliteal  vessels.    In  such  cases  the  patient 
often  remains  without  any  severe  fever,  the  gangrene  extends  gradually,  but 
never  reaches  above  the  point  where  the  vessels  have  been  tied  or  injured, 
and  the  surgeon  may  choose  his  own  time  for  amputation.    If  the  patient  be 
quite  healthy,  there  is  no  motive  for  delay — the  limb  should  be  removed  at 
once  ;  while,  on  the  other  hand,  in  cases  of  gangrene  after  ligature,  where  the 
patient  has  been  m  a  feverish  condition  from  the  previous  disease  or  its  treat- 
ment, I  have  seen  the  best  results  from  waiting  till  the  constitutional  excite- 
ment had  subsided.    But  the  treatment  of  the  spreading  form  of  traumatic 
gangrene  is  a  matter  of  far  greater  difficulty.    Here  the  gangrene  propagates 
itself  above  the  seat  of  injury,  and  in  many  cases  will  spread  indefinitely, 
whether  with  or  without  amputation,  till  the  patient  dies.    The  cause  of 
this  rapid  propagation  seems  to  be,  in  most  cases,  a  diffuse  inflammation 
extending  along  the  planes  of  cellular  tissue  or  up  the  course  of  the  absorbents 
or  veins,  and  due,  as  we  are  taught  by  the  followers  of  Sir  J.  Lister,  to  the 
presence  of  septic  organisms.    In  other  cases,  according  to  Mr.  Cripps,^  the 
spread  of  the  gangrene  is  caused  by  blocking  of  the  main  veins  in  patients 
labouring  under  weakness  or  organic  disease  of  the  heart.    In  these  latter 
cases,  if  we  could  distinguish  them,  there  would  be  no  motive  for  immediate 
amputation,  since  the  surgeon  could  not  hope  to  get  above  the  limit  of  the 
thrombus  in  the  vein,  and  if  he  did  not  do  so,  the  gangrene  would  be  sure  to 
reappear  in  the  stump.    Such  a  course  might  be  suspected  when  in  a  patient 
with  feeble  or  diseased  heart  gangrene  spreads  somewhat  slowly  up  the  limb 
without  the  usual  signs  of  acute  inflammation  preceding  it,  and  then  the 
surgeon  would  be  justified  in  waiting  for  the  line  of  demarcation.    In  the 
gangrene  produced  by  acute  spreading  inflammation,  amputation  should  be 
at  once  performed,  if  possible  through  healthy  parts  ;  and  then  a  large 
proportion  of  cases  will  recover.    When  the  whole  limb  is  implicated,  so 
that  amputation  has  to  be  done  through  inflamed  tissues,  the  operation 
must  still  be  resorted  to,  though  with  a  very  diminished  chance  of  success. 
In  some  cases,  where  the  constitution  is  healthy,  the  patient  will  recover, 
without  amputation  he  must  inevitably  die. 

There  are  some  exceptions  to  the  rule  usually  laid  down  that  amputation 
may  be  performed  in  traumatic  gangrene.  Thus  in  the  gangrene  which  is 
caused  either  by  heat  or  cold  it  is  very  rarely  that  amputation  is  successfully 
performed ;  for  in  burns  the  limb  is  generally  scorched  and  partially  disiirte- 

'  •  Syst.  of  Surg.,'  3rd  ed.  vol.  i.  p.  133. 
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grated  far  beyond  the  part  at  whicli  it  is  totally  destroyed  ;  and  in  frostbite, 
though  the  disintegration  is  less  visible,  yet  it  is  so  real  that  in  the  Crimean 
campaign,  where  this  injury  was  fatally  prevalent,  the  surgeons  at  last  gave 
up  every  form  of  operative  interference, 
so  uniform  was  the  bad  success — due 
no  doubt  in  part  to  the  general  exhaus- 
tion of  the  patients,  but  partly  also 
to  the  local  effects  of  cold,  extending 
beyond  the  frozen  toes  or  fingers,  and 
indisposing  the  tissues  of  which  the 
stump  is  formed  to  take  on  reparative 
action.     Gangrene   from  emboHsm 
might  be  thought  to  be  a  favourable 

case  for  amputation,  and  so  it  would  be 

were  it  not  for  the  concomitant  heart- 
disease.    In  gangrene  after  hgature  of 

the  main  artery  we  have  perhaps  the 

most  appropriate  example  of  the  use 

of  amputation  in  traumatic  gangrene. 

Now,  gangrene  from  embolism  re- 
sembles this  in  many  respects.  The 

obstruction  to  the  circulation  is  Hmited 

and  definite;  and  the  condition  can 

frequently  be  diagnosed,  as  it  was  in 

the  instance  here  figured  ;  but  as  it  is 

usually  only  a  feature  of  a  general 

disease  which  is  necessarily  fatal,  and 

1-1  ^^,.lrl  ,ia,nalW  TirPflndp  recoverv  pig.  n.  An  embolic  dot,  lodgeelin  and  completely 
which  would  USUaUy  preciuae  leouveiy        obstructing  the  superficial  femoral  artery  ]ust  as 

from  a  serious  operation,  we  hardly  ever 
see  amputation  practised  in  such  cases.' 

On  the  whole,  therefore,  amputation 
on  account  of  gangrene  is  more  often 
practised  before  gangrene  has  set  in, 
and  when  it  is  judged  to  be  inevitable  ; 
but  when  amputation  is  performed  later 
on,  the  successful  cases  are  generally 
those  ui  which  the  surgeon  has  waited 

until  the  process  has  stopped.  .  . 

If  the  surgeon  has  decided  to  save  the  hmb,  or  if  the  gangrene  is  m  a 
part  which  cannot  be  removed,  the  first  indication  is  to  wrap  it  up  as  com- 
pletely as  possible  in  some  appHcation  which  will  deodorise  the  dead  parts 
and  stimulate  the  livmg  to  cast  them  off.  For  the  latter  purpose  urn  form 
gentle  dry  heat  is  very  desirable  ;  animal  charcoal  or  some  tarry  preparation 
fuch  as  carbolic  acid  or  creasote,  may  be  applied  to  the  sloughmg  part  and 
he  whole  wrapped  up  in  a  thick  layer  of  cotton-wool.  Moist  heat  should 
not  betpplied  as  it  favours  putrefaction.  Some  of  the  balsams  such  as 
Balsam  of  Peru  or  Friar's  Balsam  (Tr.  Benzoin.  Co.),  or  resinous  subs  ances, 
are  aTo  much  in  use.    An  old  and  very  useful  application  is  the  green 

,  *  „r,.r,nlntion  for  KanRTene,  the  result  of  embolism,  is  reported  in  the  '  Gaz. 

1    m  10  iS?    The  stump  was  attacked  .-ith  gangrene,  and  the  patient  d.e.L 

^^s^^L^r^^  exam'ple  of  successful  amputation  for  gangrene  the  result 
of  embolism  in  scarlet  fever  (op.  cit.  p.  123). 


it  springs  from  the  bifurcation  of  the  common 
femoral  ti-unk.  The  clot  was  irregularly  adherent 
to  the  wall  of  the  vessel,  which  had  a  slightly 
roughened  appearance  at  the  point  of  contact. 
Elsewhere  the  lining  membrane  was  natural  and 
the  vessel  qmte  empty.  At  the  upper  end.  cor- 
responding to  the  deep  femoral  (which  was  un- 
obstructed), the  clot  was  scooped  out  by  the 
action  of  the  blood  passing  into  that  artery,  ihe 
patient  was  admitted  with  diseased  heart  ana 
dropsy,  and  in  the  course  of  that  disease  gaii- 
.rreue  of  the  foot  snperveued.  The  nature  and 
seat  of  the  obstruction  could  be  quite  easily 
recognised  during  life.  Blocks  of  fibnne  were 
found  in  the  spleen  and  ki<lney.— St.  George  s 
Hospital  Museum,  Ser.  vi..  No.  199. 
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ointment'  of  the  St.  George's  Hospital  Pharmacopoeia.  •  Many  other  local 
applications  to  gangrenous  parts  might  be  mentioned,  but  I  think  the  prin- 
ciple of  all  of  them  is  the  same — to  keep  up  the  heat  of  the  parts  equal  to  or 
a  httle  above  the  natural  heat  of  the  body ;  to  stimulate  the  hving  parts  and 
to  deodorise  the  dead. 

The  general  treatment  of  gangrene  rests  also  on  simple  principles— diffi- 
cult as  it  may  be  to  apply  them  in  practice— viz.  to  clear  the  alimentary 
canal  and  improve  the  digestion,  so  that  the  patient  may  be  able  to  take 
such  nutriment  and  stimulants  as  will  keep  him  alive  through  the  process ; 
and  to  calm  the  nervous  system  and  procure  sleep  by  means  of  opium  or 
some  of  its  preparations,  or,  if  these  are  not  tolerated,  by  some  other 
narcotic. 

There  are  few  cases  of  gangrene  in  which  opium  is  not  indicated,  and  this 
is  especially  the  case  the  older  the  patient  is  ;  and  there  are  perhaps  none  (at 
least  none  in  which  the  gangrene  is  extensive  enough  to  produce  constitutional 
symptoms)  where  alcoholic  stimulants  are  not  required.    But  it  is  a  great 
error  to  '  pour  in  '  stimulants  and  narcotics  without  any  reference  to  the  con- 
dition of  the  tongue,  pulse,  and  temperature.    Narcotics  are  used  chiefly  to 
calm  the  patient  and  to  avoid  the  exhaustion  which  excitement  and  pain  pro- 
duce ;  but  opium  when  ill-borne  will  often  make  the  patient  semi-dehrious,  and 
will  cause  excitement  and  loathing  for  food,  and  so  increase  the  exhaustion. 
In  such  cases  the  narcotic  must  be  used  cautiously  and  administered  hypo- 
dermically  or  by  the  rectum,  for  many  patients  can  tolerate  morphia  or  opium 
in  this  mamaer  who  cannot  take  it  by  the  stomach.    But  in  some  persons  all 
opiates  disagree,  m  whatever  form  or  in  whatever  way  they  are  given.  Chloral, 
in  fuU  doses  (say  '^j.),  should  be  tried  in  such  persons,  or  hyoscyamus,  or 
Indian  hemp  in  doses  of  gr.  ss.-j.  of  the  extract  or  mx.-xx.  of  the  tincture, 
cautiously  increased  if  it  seems  to  agree.  But  no  narcotic  is  nearly  so  certain  as 
opium  or  morphia ;  and  this  is  usually  not  merely  tolerated  in  cases  of  gangrene, 
but  the  patient's  general  condition  improves  under  its  use,  visibly  and  at  once! 
Stimulants  are  used  to  procure  sleep,  to  assist  appetite,  to  steady  the  pulse,  and 
to  lower  the  temperature ;  but  they  will  not  do  this  unless  they  are  digested. 
The  judicious  use  of  purgatives  and  the  apportionment  of  the  needful  stimulant, 
both  as  to  quantity  and  quahty,  to  the  patient's  powers  of  digestion,  will  tax 
aU  the  experience  and  resources  of  the  surgeon,  especially  when  the  patient 
IS  somewhat  advanced  in  life  and  has  abeady  ruined  his  digestion  and  health 
by  the  abuse  of  fermented  hquors. 

It  remains  to  speak  of  some  of  the  special  forms  of  gangrene.  Special 
Enough  perhaps  has  already  been  said  about  traumatic  gangrene  as  far  as 
concerns  the  question  of  amputation.  It  may  be  useful  just  to  remind  the  JangZe" 
reader  that  the  hmb  maybe  hopelessly  disorganised,  both  in  military  practice 
by  spent  shot,  and  in  the  injuries  of  civil  life  by  extensive  crushes,  without  the 
skin  bemg  very  much  injured  ;  the  soft  parts  are  separated  from  the  bone,  the 
pulse  m  the  main  vessels  is  stopped,  and  an  attentive  examination  wiU  leave 
no  doubt  of  the  necessity  for  amputation.  I  ought  also  to  add  that  the  indi- 
cations for  the  removal  of  the  limb  are  quite  different  in  early  and  in  late 
We.    injuries  which  after  middle  hfe  call  imperatively  for  amputation  may 

Tl^o  ''-^         ^l^^^i      i-  Ung.  Sambuci  5  iij.,  Bals.  Copaib.  ?  iij. 

removTd7r*'I°  ^«  "^ff  '^^'^       ^^P^^ba  added  to  them  after  thoy  have  been 

removed  from  the  hre,  before  they  cool. 

(lbS\l^n?r„°'J'  r^^.^ith  the  fresh  leaves  of  the  elder  (lb.  ij.),  prepared  lard 
Uo.  i]8s.),  and  as  much  water  as  required.  1  1 
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in  childhooa  or  about  the  age  of  puberty  be  most  reasonably  treated  on  the 
expectant  plan,  the  surgeon  feeling  confident  that  if  gangrene  sets  in  and 
amputation  becomes  necessary  there  will  be  no  such  profound  traumatic  fever 
as  that  which,  in  later  life,  almost  precludes  the  hope  of  success. 
Bedsores.         A  form  of  gangrene  which  may  be  regarded  as  to  a  certain  extent  trau- 
matic is  that  from  i^ressme— bedsores,  or  '  gangrsena  ex  decubitu.'    They  are 
usually  found  in  debihtated  and  emaciated  persons  who  have  lain  long  in  bed 
and  whose  weakness  prevents  them  from  shifting  their  position  often  or  much. 
They  form  usuaUy  on  the  sacrum,  buttock,  hips,  and  heels.    The  skm  begins 
to  look  red  and  thin,  and  then  a  circular  black  slough  forms.    The  parts  may 
slough  so  deeply  as  to  open  the  vertebral  canal,  and  the  sloughmg  is  often  the 
proximate  cause  of  death  in  cases  which  might  otherwise  get  well.  Hence 
the  greatest  care  should  be  exercised  in  all  chronic  cases  to  watch  the  state  ot 
the  part  on  which  bedsores  usually  form,  and  no  doubt  careful  and  dexterous 
nursing  will  prevent  their  formation  in  many  cases,  though  it  is  most  unjust 
and  uiitrue  to  say,  as  is  sometimes  said,  that  the  occurrence  of  bedsores  proves 
careless  nursing.    In  order  to  obviate  their  formation  the  first  thmg  is  to 
contrive  frequent  slight  changes  in  the  patient's  position,  to  pad  the  parts 
where  the  bones  press  on  the  skin  with  air  or  water  piUows,  elephant-plaster 
cut  into  a  ring,  or  some  such  contrivance,  and  to  harden  the  skin  by  pamtmg 
it  with  camphorated  spirit  or  weak  solution  of  nitrate  of  sUver.    If  the  red- 
ness StiU  persists  a  soft  poLiltice  is,  I  think,  the  best  appHcation  ;  and  when 
gangrene  is  absolutely  declared  it  must  be  treated  locaUy,  hke  any  other  foi-m 

'a  kSf  bedsore  is  formed  in  fracture  of  the  spme  in  which  the  slough- 
mg is  partly  produced  by  loss  of  nervous  mfluence.  This  will  be  spoken  of 
under  the  head  of  Injubies  of  the  Back.  Sloughs  somewhat  similar  to 
these  also  form  spontaneously,  or  on  parts  exposed  to  shght  pressure,  m  any 
acute  disease  of  the  great  nervous  centres. 

The  sloughing  which  is  caused  by  tight  bandaging  is  an  il  ustration  o 
gangrene  from  pressure  with  which  we  are  happily  unfamihar  m  tbeBe  days  of 
Improved  medical  education.  OccasionaUy  the  formation  of  a  small  hmited 
Wh  can  hardly  be  avoided,  but  the  mortification  of  the  whole  or  great  part 
ofThe  skin  of  a  iLb  is  justly  regarded  as  a  proof  of  criminal  negligence,  and 
t^^el  lecor^n^gly.    In  the  unhappy  cases  where  this  has  occurred  ampu- 

.  tvt  '^'t  AotrtlT^m^^^^^^  seen  immediately  after  the  injury  are  usually 
^  rather  in  excess  of  the  real  amount  of  destruction.    Par  s  are  cold,  whit  . 

ditftu  e  of  sensation  and  circulation,  and  seem  condemned  to  inevitable  death 
whth  really  will  recover  if  they  are  patiently  and  graduaUy  restored  to  the 
T!^ntl  warmth  This  is  best  done  by  rubbing  the  part  gently  with  oil  or 
'^^tl^  T^^^^^^^^  the  patient  by  degrees  into  a  warmer  atmosph^^^^^^ 
n  te  circulation  be  too  abruptly  stimulated  the  frozen  parts  will  probably 
lul  On  the  other  hand,  some  time  afterwards,  the  apparent  is  less  than 
fCLl  Sury.  since  the  parts  which  appear  to  be  perfectly  nourished  are 
!p!i1v  tcaS  of  sustailig  the  reparative  process,  and  if  operations  be 
;:Mtugh  them  reneled  ^loughhig  or  t^ious  i— 
L  the  cases  where  gangi-ene  sets  m  --a-tely^^^^^^^^  of  f^^^^^  ^  ^ 
parts  shrivel  up  at  once,  and  never  regam  the  ^v^^";^*;  ^^^^^^  ,  tUe 

other  cases  they  perish  from  l^-^^^^^^jf  ^Xttr^^^^^^  oi 
reaction  which  ensues  on  the  return  of 

frostbite,  beyond  the  means  required  to  restore  warmth  at  nrs  , 
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peculiarity  except  that  the  affected  parts  should  loaig  be  kept  -ftrarmly  wrapped 
in  wool. 

Hospital  gangrene  is  an  extreme  form  of  sloughing  phagedsena.  The  term  Hospital 
'  phagedsena '  has  been  applied  to  a  combination  of  ulceration  and  gangrene,  in 
which,  as  the  ulcer  spreads,  its  surface  sloughs  more  or  less  deeply.  Two  forms 
of  this  affection  are  recognised,  viz.  spreading  phagedasna,  Avhere  ulceration 
is  the  prominent  symptom,  the  sloughing  being  only  superficial,  and  slough- 
ing phagedsena,  where  the  slough  which  forms  on  the  surface  of  the  ulcer  is 
thick,  black,  and  round  in  shape,  and  appears  to  involve  a  considerable  depth 
of  tissue,  so  that  the  sloughing  is  the  prominent  symptom  ;  but  underneath 
this  slough  ulceration  is  going  on,  and  these  ulcerating  tissues  will  themselves 
rapidly  perish. 

The  disease  which  has  been  described  to  us  by  military  surgeons  ^  as 
'  hospital  gangrene,'  and  of  which  we  have  been  fortunate  enough  not  to 
have  seen  any  instances  in  the  hospitals  of  this  country,-  is  a  severe  form  of 
sloughing  phagedasna,  accompanied  by  a  constitutional  affection  which  is 
usually,  in  fact  almost  always,  fatal.  Its  cause  appears  to  be  general — i.e. 
to  be  contained  in  the  atmosphere  of  the  chamber  in  which  it  originates — 
and  this  seems  to  be  usually  the  result  of  overcrowding,  deficient  ventilation, 
and  uncleanhness,  acting  on  men  depressed  by  wounds  and  possibly  by  defeat. 
The  condition  of  the  general  atmosphere  of  the  place  may  favour  its  develop- 
ment, but  cannot  induce  it,  for  it  is  almost  always  observed  that  scattering 
the  sick  about  the  neighbourhood — even  putting  them  into  the  open  air 
under  canvas — stops  the  outbreak.  There  can  be  little  doubt  that  the 
disease  is  due  to  a  specific  poison  of  an  organic  nature,  communicated  to  the 
woimd  by  direct  contagion,  or  possibly  through  the  air.  It  is  very  probable 
that  the  flies  which  generally  abound  in  such  places  may  convey  the  poison 
from  one  womid  to  another.  From  this  contagious  property,  of  which  many 
striking  examples  are  given,  the  disease  is  sometimes  denominated  '  Gan- 
grtena  contagiosa.'  Many  surgeons  regard  it  as  essentially  identical  with 
'  Diphtheria  of  womids. 

The  disease  commences  with  pain  and  tightness  across  the  forehead,  small, 
quick  pulse,  anxious  comatenance,  stinging  pain  in  the  womid,  swelling  and 
hardness  around  its  edges.  The  discharge  becomes  thin,  gleety,  and  blood- 
tinged,  with  masses  like  gruel  suspended  in  it.  In  a  few  hours  the  limb 
becomes  greatly  swollen,  with  blue  congested  veins — if  cut  into,  the  cut  edges 
look  Hke  raw  pork,  from  the  oedematous  condition  of  all  the  parts.  The  wound 
assumes  a  circular  form,  and  is  covered  with  a  thick  black  slough,  or  its  surface 
turns  white  or  ashy-grey.  The  affection  is  attended  by  constitutional  or  trau- 
matic fever  in  its  severest  form,  from  which  the  patient  often  sinks  in  a  few 
hours,  and  which  in  general  goes  on  to  a  fatal  termination.  The  awful  mor- 
tality attending  on  this  disease  is  attested  by  many  sad  histories  of  overcrowded 
miHtary  hospitals  and  transport-ships,  as  in  an  instance  recorded  by  Mr. 
Holmes  Coote  of  a  French  Crimean  transport,  from  which  sixty  dead  bodies 
were  thrown  overboard  in  a  passage  of  thirty-eight  hours. 

When  this  formidable  disease  has  invaded  a  hospital  there  seems  no  ques- 

\  As,  for  example,  in  Hennen's  '  Military  Surgery,'  from  the  outbreaks  of  this  disease 
during  the  Peninsular  War  ;  or  Macleod's  '  Surgery  of  the  Crimean  War.' 

-  In  South's  '  Chelius,'  i.  68,  may  be  seen  an  account  by  Lister  of  a  severe  outbreak  of 
sloughing  phagedffina  in  University  College  Hospital  in  the  year  1841,  which  attacked  a 
large  number  of  patients  simultaneously,  and  which  he  classed  as  '  hospital  gangrene,' 
but  no  case  proved  fatal. 
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tion  that  the  ^rst  thing  which  should  be  done  is  to  empty  the  buildmg  of  aU 
the  sick  andwomided  that  it  contains,  isolating  them  if  possible  :  and  if  that 
is  not  possible ,  putting  them  under  canvas  in  the  open  air.    The  most  mmute 
attention  must  also  be  paid  to  the  cleanliness  of  the  dressings— every  material 
with  which  the  wounds  are  touched  being  burnt  at  once  ; '  the  gangrenous  sur- 
faces should  also  be  covered  over  with  thick  layers  of  charcoal,  creasote,  car- 
boHc  acid,  or  some  other  dismfectant,  so  that  there  can  be  no  possibility  of  the 
conveyance  of  matter  from  one  sore  to  another.  The  sloughing  surfaces  should 
be  destroyed  by  means  of  an  active  caustic,  of  which,  perhaps,  fummg  nitric 
acid  is  the  best ;  opium  should  be  freely  given  and  the  patient's  strength  sup- 
ported by  Hberal  quantities  of  nutriment  and  stimulants.    The  cauterisation 
should  be  repeated  as  often  as  may  be  judged  necessai-y,  the  patient  being 

under  antesthesia.  •,     i         •  t 

The  disease  to  which  the  name  of  hospital  gangi-ene  has  been  given— i 
think  erroneously -and  which  has  been  seen  of  late  years  occasionaUy  m  our 
London  hospitals,  differs  from  the  formidable  affection  above  described  m  the 
essential  particulars  that  httle  or  no  cpnstitutional  fever  accompanies  it,  and 
that  it  involves  very  little  danger  of  Hfe.    I  make  bold  also  to  say  that  it  differs 
in  another  respect,  viz.  that  it  has  not  been  proved  to  origmate  fi'om  a^y 
hospital  influence.    We  have  had  several  outbreaks  of  this  disease  at  St. 
George's  Hospital,  and  have  always  found  that  it  has  been  prevaihng  at  the 
same  time  in  the  neighbourhood  of  the  hospital,  and  has  attacked  persons  who 
have  had  no  connection  whatever  with  the  latter,  so  that  the  influences,  what- 
ever they  were,  which  generated  the  disease  could  not  have  been  confined  to 
the  hospital.  It  is,  of  course,  theoreticaUy  possible  that  dirt  and  overcrow^g 
might  have  generated  the  gangrenous  affection  both  in  private  houses  and  m 
the  hospital  simultaneously.  All  that  I  can  say  is,  that  the  efforts  of  numer^s 
skilled  enquirers,  most  ardently  interested  in  discovermg  any  such  cause  actmg 
n  the  hospital,  have  hitherto  failed  entirely  to  detect  it,  and  it  seems  to  me 
both  incorrect  Is  a  matter  of  science  and  unfair  (I  had  almost  used  a  s  ronger 
word)  to  call  it  by  a  name  which  impHes  that  there  is  some  proved  and  admitted 
Thea Ithiness  in  our  hospital  wards,  when  no  such  thing  has  ever  been  shown 
The  t  ue    I  prefer,  therefore,  to  denominate  this  affection  simply  Phagedena 
Id  to  confess  that  though  there  is  a  good  deal  of  reason  to  suspect  that  it  owes 
^  ~  rieast  vei/frequently.  to  carelessness  in  ^os^^^^^' 
and  narticularly  in  the  materials  used  for  dressmg  wounds,  yet  that  m  veiy 
^aiiy  caseTl:^^^^  been  found  hitherto  impossible  to  verify  this  suspicion,  and 
therefore  impossible  to  explain  the  causation  of  the  disease. 

It  0^^^^^^^^    two  forms  ,  the  sloughi.^g  phuged.na,  the  severer  forms  of 

ftougTl  h^Ttao™  it  to  do  .0,  ana  for  the  sa.ne  reason  tanorrhage  rs 


very  rare.'^ 


,  I.  „  „o.  enough  to  »«.d  y^n^'-r.^^.^^^Coo^^^^^^^ 
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The  pain  in  phageda3na  varies  much.  Sometimes  wounds  may  spread  to 
a  very  considerable  extent  with  but  little  suffering,  at  others  very  large  doses 
of  opium  are  required  to  quell  the  pain. 

The  treatment  of  phagedasna  should,  I  think,  be  mainly  local ;  the  surgeon 
should  endeavour  to  procure  a  more  healthy  surface  to  the  wound,  by  appli- 
cations of  which  energetic  caustics  appear  to  me  the  best.  If  the  subject  be 
yomig  and  healthy,  steeping  the  affected  surface  in  nitric  acid,  the  patient  being 
under  chloroform,  almost  always  stops  the  phagedaena.  If  this  should  fail,  or 
if  the  surgeon  be  unwilling  to  employ  so  strong  a  measure,  the  sore  must  be 
dressed  with  some  detergent  and  stimulating  application,  such  as  those  used  in 
other  forms  of  gangrene  (see  page  65).  Mr.  Hutchinson  has  lately  introduced 
into  practice  a  painless,  and  as  it  seems  very  efficacious,  method  of  treating 
phagedena,  viz.  by  continuous  immersion  in  hot  water.  The  phagedtenic 
part  is  immersed  for  about  eight  hours  at  a  time  in  a  bath  of  the  temperature 
of  95°  to  98°.  After  two  or  three  sittings  the  sore  has  usually  assumed  a 
healthy  appearance-.  Mr.  Cripps  says  that  this  plan  has  been  followed  with 
extraordmary  success  in  the  venereal  wards  of  St.  Bartholomew's  Hospital. 
The  irrigation  of  the  wound  with  a  solution  of  carbolic  acid  or  sulphurous 
acid  is  also  sometimes  a  potent  remedy  in  checking  the  gangrene. 

"With  regard  to  internal  treatment,  some  persons  believe  that  opium 
exerts  a  speci&o  hifluence  on  the  spread  of  phagedena.  There  can  be  no 
doubt  that  it  is  very  useful,  indeed  necessary,  to  procure  sleep  and  allay  pain  ; 
but  as  to  whether  it  exerts  any  specific  mfluence  there  is  considerable  differ- 
ence of  opinion,  some  beheving  that  it  has  no  influence  on  the  disease  and 
that  there  are  many  cases  which  do  not  require  its  administration.  It  is 
always  well,  I  think,  to  evacuate  the  bowels,  and  stimulants  with  nourishing 
food  are  usually  indicated.  Bark,  quinine,  and  ammonia  also  seem  to 
accelerate  convalescence. 

Senile  gangrene  is  the  indirect  result  of  the  calcification  of  the  arteries  Senile 
common  in  old  age.  It  occurs  in  two  forms,  the  dry  and  the  moist.  In  the  ^'^"^1' 
former  the  disease  is  purely  one  of  obstructed  blood-supply,  and  the  arteries 
will  sometimes  be  found  filled  with  clot  for  a  very  considerable  distance. 
Billroth  points  out  that  in  senile  gangrene  it  is  not  merely  the  anatomical 
condition  of  the  arterial  wall  that  is  in  fault,  but  that  there  is  frequently 
also  disease  of  the  heart,  and  a  tendency  to  arterial  thrombus,  so  that 
the  gradual  spread  of  obstruction  up  the  tube  of  the  main  artery  can  be 
verified  by  examination  during  life.  Cases  of  spontaneous  gangrene  are 
on  record  at  all  periods  of  life,  even  in  childhood,  though  but  rarely,  and 
usually  after  acute  blood-diseases,  as  fever.  But  it  will  be  sufficient  to 
describe  here  the  two  forms  of  senile  gangrene,  leaving  the  rare  cases  of 
spontaneous  gangrene  at  other  ages  to  be  dealt  with  on  the  same  principles. 
The  purely  dry  form,  which  in  my  own  experience  has  been  decidedly  the 
exception,  is  the  result  of  mere  obstruction ;  the  toes  (in  some  very  rare  cases 
the  fingers)  turn  black  and  shrivel,  usually  without  much  pain  or  consti- 
tutional disturbance  ;  then  a  line  of  demarcation  forms,  and  the  patient  may 
recover.  In  rarer  cases  a  finger  may  simply  shrivel  up,  without  any  dis- 
colouration. In  the  other  form  there  is  considerable  pain  and  much  redness 
around  the  black  parts,  together  with  oedematous  swelhng  of  the  part,  and 
all  the  evidences  of  inflammation  ;  and  it  is  clear  that  the  gangrene  is  partly 

(as  in  sloughing  after  bubo  affecting  the  deep-seated  glands)  the  fascia  may  have  been 
perforated  before  the  phagediena  set  in.  In  such  cases  the  vessels  are  often  exposed  and 
occasionally  give  way.  .  . 
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inflammatory,  being  caused  probably  by  some  irritation  making  a  call  on 
the  powers  of  the  part  which  the  deficiency  of  its  circulation  renders  it  miable 
to  supply.  In  many  instances  the  outbreak  of  the  disease  is  referred,  with 
great  probability,  to  some  trifling  injury,  often  a  cut  received  in  cutting  the 
toe-nails  or  a  chafe  from  an  ill-fitting  boot.  This  form  tends  far  less  to 
hmitation  and  therefore  to  recovery  than  the  dry  form.  The  disease  is  far 
more  common  in  the  male  than  in  the  female  sex,  and  appears  often  to 
depend  partly  on  visceral  degeneration,  the  result  of  over-feeding,  and  is 
frequently  marked  also  by  a  gouty  tendency. 

In  the  treatment  of  senile  gangrene  the  first  point  is  to  support  tlie 
patient' s  strength,  and  the  second  to  maintain  the  warmth  of  the  part,  m  hopes 
that  the  gangrene  may  stop.  Opium  must  be  given  to  allay  pam,  and  it  seems 
always  to  be  weU  borne  ;  the  part  must  be  wrapped  m  cotton-wool  and  well 
deodorised.  Amputation  is  not  looked  on  mth  favour  by  most  sm-geons. 
and  the  slight  experience  which  I  have  had  of  it  has  not  been  favourable. 
Recently,  however,  Mr.  Jonathan  Hutchinson^  has  revived  the  recommenda- 
tion,  originally  made  many  years  ago  by  James  of  Exeter,  of  high  amputa- 
tion, i.e.  amputation  faraway  fi^om  the  gangrenous  parts, m  senile  and  other 
forms  of  spontaneous,  slowly  advancmg  gangrene,  and  the  practice  is  one 
which  should,  at  any  rate,  be  tested  by  trial  in  suitable  cases. 

There  are  two  forms  of  gangrene  which,  smgularly  enough,  are  pecuhar 
to  childhood,  viz.  cancrum  oris  and  noma  pudendi.  The  two  names  have 
been  confused,  since  some  surgeons  call  cancrum  or  is  also  by  the  name  ot 
noma  but  it  seems  to  me  better  to  keep  the  terms  separate.  _ 

The  former,  cancrum  oris,  is  a  very  formidable  disease  in  its  worst  forms. 
Srand  It  is  due  to  some  profound  exhaustion  of  the  whole  system  and  usuaUy  fol- 
lows on  one  of  the  eruptive  fevers  (measles  most  commonly)  m  children  who 
have  previously  been  ill-fed,  ill-nourished,  and  brought  up  ^^a^  a^"^* 
least,  I  am  not  aware  that  it  occurs  in  others-and  m  these  it  does  some- 
times, though  not  often,  occur  without  any  feverish  attack  acting  as  a  pre^ 
dispo  ing  cause.  The  cheek  swells,  turns  red  and  hai;d,  and  then  a  black 
•       fpo't  shots  itself  either  on  the  cheek  or  on  the  gums  ^^^^^^^^^^ 

the  gangrene  extends  itself  to  a  variable  distance  m  the  soft  parts,  tl^e  bieath 
become!  horribly  foul,  the  gums  are  exposed,  the  bone  -u-bles  away  and 
the  teeth  drop  out.  The  child  is  usuaUy  very  feverish  and  depressed.  Death 
is  very  common,  though  not  universal,  even  m  severe  cases. 

Noma  pudendi  is  a  similar  affection  of  the  external  organs  of  generation 
ha  IMS ;  sometimes  it  seems  to  be  merely  the  result  of  ^-t  and  i^^^^^^^^ 
«Tid  then  usually  more  curable;  at  other  times  it  is  caused  by  the  same 
g"  o^^^^^^^^^  as  cancrum  oris  ;  and  in  such  cases  is  much 

more  dangerous.    It  begins  either  on  the  mucous  or  civtaneous  surface  of  the 
Tlva  sometimes,  indeed,  at  a  distance  from  it  in  the  slan  of  the  grom.  The 
llr^t  01?  p^^^^^^  assumes  the  sloughing  form  of  phageda^na,  and  occasion- 
ex  ends^t^^^^  distance,  so  as  to  cause  great  loss  of  tissue, 

and  in  some  cases  gi-eatly  to  narrow  the  opening  of  the  vagma  after  recovery 
This  however  place;  more  commonly  after  recovery  the 

Suln  lsfoundto  have  been  much  ^^^^^^^ 
first.    Both  in  cancrum  oris  and  m  noma,  death  often  ^^^"^^  P^"^^  "J^/i^ 
expectedly,  and  —  ^ l^Z^t 
T;Sii:tmtnJ^Uion  of  the  foul  gas  generated 
»  '  Med.-Chu-.  Trans.'  vol.  Ixvu.  p.  91. 
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by  tlie  gaaigrene,  and  it  may  sometimes  be  so  ;  but  such  explanation  is  not 
applicable  to  the  case  of  noma. 

The  pathology  of  these  diseases  is  obscure.  There  seems,  however,  to  be 
some  grounds  for  beheving  that  it  is  due  to  a  specific  poison  of  an  organic 
nature,  and  closely  alhed  to  hospital  gangrene,  and  sloughing  phagedsena. 
It  is  true  no  organism  has  been  isolated,  nor  has  the  disease  been  inocu- 
lated ;  but  Dr.  Sansom,  in  an  interesting  commmiication  to  the  Koyal  Medical 
and  Chirurgical  Society,  has  described  certain  mobile  bodies  in  the  blood  in 
a  case  of  cancrum  oris,  the  inoculation  of  which  in  lower  animals  produced 
death  from  peritonitis  or  acute  cellulitis,  with  reproduction  of  the  mobile 
bodies  in  the  blood. ' 

The  treatment  of  these  diseases  is  similar  to  that  of  other  forms  of  gan- 
grene, but  here  it  is  still  more  essential  to  destroy  the  sloughing  parts  com- 
pletely, which  is  best  done,  I  think,  by  soaking  them  with  strong  nitric  acid. 
The  French  surgeons,  however,  prefer  the  actual  cautery.  Chloroform  must 
be  administered,  the  cheek  thoroughly  exposed,  and  the  acid  applied  slowly 
and  carefully  to  every  part  of  the  sloughing  surface.  When  the  disease  does 
not  commence  in  the  mouth  it  is  most  important  to  stop  its  spread  before  it 
has  extended  into  the  cavity. 

Free  stimulation  with  wine  is  almost  always  necessary,  and  the  exhibition 
of  tonics  with  diffusible  stimulants.  Chlorate  of  potash  enjoys  a  great  repu- 
tation, and  may  be  given  in  any  dose  up  to  a  scruple  ;  but  I  cannot  say  that  I 
am  convinced  of  its  efficacy,  and  should  be  sorry  to  trust  to  it  without  the 
other  and  more  powerful  means  of  treatment. 

Tetanus  is  defined  as  '  a  tonic  spasm  of  the  voluntary  muscles,  with  exa-  Tetanus; 
cerbations  ;  '  that  is  to  say,  the  muscles  affected  are  in  a  constant  condition  of  J-jeg^""^' 
spasmodic  tension,  and  this  is  exaggerated  from  time  to  time  into  violent 
convulsive  action. 

Tetanus  is  divided  mto  traumatic  and  spontaneous.  In  this  country  it  is 
almost  always  caused  by  an  injury,  and  the  most  various,  and  sometimes  the 
most  trivial,  injuries  have  been  known  to  cause  it ;  but  it  occurs  spontaneously 
even  in  this  country,  though  rarely,  and  more  commonly  in  the  tropics.^ 
Tetanus  is  also  divided,  according  to  its  course,  into  acute,  sub-acute,  and 
chronic,  and  varieties  of  the  disease  are  named  from  the  muscles  implicated, 
viz.  trismus  or  lockjaw,  when  the  muscles  around  the  jaw  are  alone  or  chiefly 
affected ;  opisthotonos,  when  (as  not  uncommonly  occurs  in  the  spasms  of 
acute  tetanus)  the  muscles  of  the  back  draw  the  patient's  body  into  the  form 
of  a  bow,  the  body  resting  on  the  head  and  heels  ;  emprosthotonos,  when  the 
abdominal  muscles  bend  the  body  in  the  opposite  direction ;  and  pleurostho- 
tonos,  when  it  is  bent  to  one  side.  The  two  latter  are  very  rare  ;  at  least  in 
this  country.  I  have  never  spoken  to  any  one  who  has  seen  an  example  of 
either.  Trismus  exists  more  or  less  at  the  commencement  of  all  attacks  of 
acute  traumatic  tetanus.' 

The  symptoms  of  tetanus  are  usually  as  follows  :  At  any  period  after  the  Symptoms 
receipt  of  an  injury  or  after  a  surgical  operation,  with  no  especial  premonition  °^  tetanus. 

'  '  Med.-Chir.  Trans.'  vol.  Ixi.  p.  1. 

^  The  spontaneous  origin  of  the  disease  should  not  be  admitted  in  any  given  case 
without  enquiry.  I  have  known  a  case  regarded  as  spontaneous  in  which  after  death  a 
wound  was  found  which  the  patient  had  forgotten. 

'  See  Sir  B.  Brodie's  evidence  on  Palmer's  trial  in  the  newspapers  of  the  time,  or  Di\ 
A.  8.  Taylor's  paper  in  '  Guy's  Hospital  Reports  '  for  1856,  pp.  296,  297. 
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the  patient  begins  to  complain  of  an  uneasy  feeling  of  stiffness  about  the 
neck  and  lower  jaw — '  stiff  neck,'  as  he  probably  terms  it.    After  this  there  is 
difficulty  in  swallowing  and  chewing,  and  then  complete  fixedness  of  the  jaws, 
the  masseters  and  muscles  about  the  upper  part  of  the  neck  being  felt  firmly 
contracted.  There  is  also  commonly  at  an  early  period  pain  in  the  epigastrium, 
referred  to  afi"ection  of  the  diaphragm.    Convulsive  cramps  now  occur  at  any 
attempt  to  open  the  jaws  or  to  swallow.    There  are  sudden  and  violent  cramps 
in  the  region  of  the  diaphragm.    The  muscles  of  the  abdomen  and  then  those 
of  nearly  all  the  body  are  rigidly  contracted,  so  that  the  abdomen  feels  like  a 
board,  and  on  handling  the  limbs  they  may  be  as  stiff  as  in  death,  but  the 
muscles  of  the  wrists  and  fingers  are  usually  exempt  from  spasm.    The  con- 
traction of  the  facial  muscles  gives  a  sardonic  grin  to  the  features, '  the  tetanic 
grin.'    The  tetanic  state  is  now  fully  estabhshed.    The  pulse  is  usually  un- 
affected, except  during  the  spasms,  when  it  is  quickened.    In  the  acutest  cases, 
however,  there  is  often  great  general  fever,  as  the  thermograph  from  a  rapidly 
fatal  case,  on  page  76,  will  show.    The  bowels  are  generally  constipated  and 
the  motions  scybalous.    The  spasms  vary  much  hi  severity.    They  are  some- 
times so  severe  as  to  jerk  the  patient  out  of  bed,  and  even  to  rupture  the 
muscles.'    Occasionally  the  tongue  is  protruded  from  the  mouth,  and,  being 
caught  by  the  closing  jaws,  is  severely  lacerated.    The  spasms  are  liable  to 
be  brought  on  by  any  sudden  impression — a  noise,  the  slamming  of  a  door,  a 
draught  of  air.    Sleep  is  rare  and  short  in  acute  cases.    The  contraction  of 
the  muscles  either  ceases  altogether  or  is  greatly  relaxed  m  sleep.    The  ui- 
teUect  is  not  affected.    Death  seems  to  be  caused  sometunes  by  spasm  of 
the  glottis :  but  usually  occurs  from  suffocation  durmg  a  spasm  produced 
by  the  stiffness  of  the  muscles  of  respiration,  or  from  exhaustion. 

All  this  appHes  to  the  acute  form  of  the  disease  ;  the  sub-acute  and  chronic 
differ  from  the  acute  only  in  the  course  and  severity,  not  in  the  character  or 
order  of  succession  of  the  symptoms.  Speaking  generally,  the  later  after 
the  injm-y  the  symptoms  come  on,  the  more  chronic  is  the  course  of  the  disease, 
and  therefore  the  greater  chance  is  there  of  the  patient's  recovery. 

There  is  a  form  of  tetanus,  called  im?)ms  Mascenium,  which  affects  infants 
in  the  first  or  second  week  of  life,  and  which  has  been  connected  by  some 
authors  with  the  section  of  the  umbilical  cord.  It  is  very  fatal,  though  in- 
stances of  recovery  are  not  miknown.  Generally,  however,  this  mfantile 
tetanus  ends  in  death  much  more  speedily  than  the  adult  disease.  Tetanus 
has  also  been  known  to  be  caused  by  parturition. 

Nothing,  or  next  to  nothing,  is  known  as  to  the  predisposing  causes  of 
tetanus.  It  is  much  more  common  in  hot  coimtries  than  in  cold,  and  it 
attacks  persons  of  the  negro  race  much  more  commonly  than  whites.  Bad 
hygienic  conditions  seem  to  favour  its  development,  as  malaria,  and  possibly 
bad  ventilation. 

The  idiopathic  form  of  the  disease  seems  far  more  common  m  the  tropics 
than  in  this  country.  It  has  been  referred  to  various  causes,  of  which  the 
best  authenticated  seems  to  be  the  sudden  suppression  of  perspiration  by  ex- 
posure to  cold  and  damp  ;  and  it  appears  that  a  loaded  state  of  the  bowels 
is  at  any  rate  a  predisposing,  and  it  has  been  looked  upon  as  an  exciting  cause 
of  idiopathic  tetanus.  , 
Diagnosis.        Tetanus  requires  to  be  diagnosed  from  hysterical  affections,  from  tlie 

>  Most  museums  contain  specimens  of  one  of  the  long  muscles  ruptured  in  tetanus 
Thus  in  St.  George's  Museum,  Sec.  iv.  No.  1,  is  the  rectus  abdommis  muscle  torn  across 
in  a  tetanic  spasm. 
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convulsions  produced  by  strychnia-poisoning,  from  epilepsy,  and  from  hydro- 
phobia. As  above  stated,  the  symptoms,  in  the  early  stage,  are  those  of 
ordinary  stiff  neck  (rheumatic  affection  of  the  muscles  of  the  jaw  and  neck), 
but  the  progress  of  the  case  prevents  any  permanent  confusion. 

The  diagnosis  from  hysteria  is  not  always  perfectly  easy,  and  this  will  be 
evident  from  the  simple  consideration  that  tetanus  may  attack  an  hysterical 
person,  and  may  be  complicated  with  hysterical  fits.  But,  ordinarily,  hysteri- 
cal lockjaw  or  any  other  tetanic  symptom  simulated  by  hysteria  may  be  dis- 
tinguished fi-om  the  real  disease  by  the  patient's  general  condition  and  appear- 
ance, by  the  complete  relaxation  of  the  spasms  from  time  to  time,  and  by  the 
fact  that  sooner  or  later  the  patient  is  sure  to  be  able  to  eat. 

From  strychnia-poisoning  the  diagnosis  may  also  for  a  time  be  very  difficult, 
as  the  celebrated  trial  of  the  surgeon  Palmer  for  the  murder  of  a  man  named 
Cook  by  strychnia  shows,  in  which  many  medical  men  swore  that  in  their 
opinion  the  man  died  of  tetanus,  or  of  epilepsy  Avith  tetanic  complications. 
But  the  same  trial  brought  out  very  clearly  the  differences,  viz.  that  the  spasm 
from  strychnia-poisoning  commences  and  culminates  with  great  rapidity,  and 
without  any  previous  stiffness  about  the  jaws  and  neck  ;  and  that  if  the  dose 
is  insufficient  to  cause  death  the  symptoms  subside  with  equal  rapidity,  leav- 
ing the  patient  in  perfect  health,  but  for  the  exhaustion  following  the  spasms ; 
that  there  is  nothing  of  the  tonic  spasm  with  convulsive  exacerbations  which 
characterises  true  tetanus.  The  spasms  also  of  strychnia  differ  from  those 
usually  seen  in  tetanus  in  that  they  affect  the  muscles  of  the  trunk  and  limbs 
only,  and  not  the  jaw,  and  that  they  affect  the  muscles  of  the  wrists  and  fin- 
gers, which,  as  above  noted,  are  usually  unaffected  in  tetanus.  These  minor 
differences,  however,  could  hardly  be  alone  relied  on. 

From  hydrophobia  the  differences  are  these  ;  in  hydrophobia  the  spasms 
are  clonic — that  is,  the  jaw  may  be  spasmodically  closed,  but  it  will  drop  into 
complete  relaxation — which  is  not  the  case  in  tetanus.  In  tetanus  there  is  no 
dread  of  water,  no  aversion  to  it,  though  the  attempt  to  drink  may  cause  spasm, 
as  any  other  excitement  may  ;  the  countenance  in  tetanus,  though  distorted, 
is  calm,  unlike  the  glowing  eyes  and  excited  face  of  hydrophobia ;  and  the 
state  of  the  mind  corresponds,  being  calm  and  collected  in  tetanus,  wild  and 
often  subject  to  delusions  in  hydrophobia. 

From  epilepsy  there  are  numerous  distinctions.  Any  case  of  epilepsy  likely 
to  be  mistaken  for  tetanus  will  in  all  probability  be  accompanied  by  insensi- 
bility, which  is  never  the  case  in  tetanus,  and  by  blueness  of  the  surface. 
And  then  there  is  the  great  distinction  that  epileptic  seizures  have  complete 
remissions,  i.e.  the  spasms  are  clonic,  while  tetanic  convulsions  are  connected 
together  by  the  tonic  spasm. 

Nothing  is  really  known  of  the  pathology  of  tetanus.  There  have  been  Pathology, 
cases  in  which  a  morbid  condition  of  nerves  has  been  found  at  the  seat  of  the 
injury,  and  where  the  removal  of  the  nerve  so  injured  has  been  followed  by 
immediate  recovery.  There  have  also  been  cases  in  which  after  death 
distinct  evidence  of  inflammation  of  the  trunk  of  the  nerve  has  been  found, 
extending  to  some  distance,  and  others  in  which  the  spinal  cord  has  been 
found  inflamed.  From  which  the  inference  has  been  drawn  that  the  patho- 
logy of  the  disease  consists  essentially  in  inflammation  propagated  through 
the  nerve  or  nerves  injured  to  the  spinal  cord,  thus  exciting  the  general 
spasmodic  condition.  This  explanation,  though  the  most  logical  which  has 
as  yet  been  offered,  is  apparently  contradicted  by  the  anatomy  of  many 
cases  in  which  the  nerves  have  been  found  to  all  appearance  healthy,  and  by 
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the  course  of  others,  in  which  the  injured  part  has  been  removed,  with  no 
benefit ;  though,  doubtless,  in  the  latter  cases  the  ill-success  might  bo 
explained  by  supposmg  that  the  morbid  condition  of  the  nervous  centre  was 
already  generated ;  and  in  the  former  it  may  be  said  with  much  plausibility 
that  morbid  conditions  really  existing  may  have  been  overlooked,  in  conse- 
quence of  the  method  of  research  not  having  been  sufficiently  dehcate. 
Lockhart  Clarke  ^  has  described  alterations  in  the  minute  structure  of  the 
spinal  cord  in  tetanus,  which  may  very  probably  have  existed  in  many  cases 
where  the  cord  was  put  down  as  '  healthy,'  since  such  changes  would  not  be 
detected  by  an  ordinary  naked-eye  examination  of  the  cord,  such  as  is  usually 
made.    To  the  same  effect  are  Dr.  Dickinson's  observations,^  and  other 
pathologists  have  pubHshed  similar  cases.  It  is  unnecessary  to  describe  these 
changes  minutely.    Accurate  plates  fi-om  Dr.  Dickmson's  preparations  are 
to  be  found  in  his  paper.    Suffice  it  to  say  that  they  show  inflammatory 
exudation  and  extravasation  of  blood  in  the  white  columns,  and  softenmg  of 
the  central  grey  matter  of  the  cord.    Dr.  Coats  ^  has  confirmed  these  obser- 
vations and  has  figured  similar  changes  in  the  meduUa  oblongata.  But  other 
investigators,  of  undoubted  skill,  have  failed  to  find  these  changes  ;  ^  and  even 
aUowing  them  to  be  constant,  it  would  still  remain  the  question  whether 
they  are  the  cause  of  the  disease,  or  its  consequence.    However,  if  we  do  not 
regard  the  tetanic  condition  as  beiiig  due  to  irritation  of  the  spmal  cord  propa- 
gated to  it  through  the  injured  nerves,  we  must  take  refuge  in  the  vague  theory 
'  that  it  results  from  poisoning  with  some  pecuhar  substances  which  possibly 
are  very  rarely  formed  m  womids,  and  thence  absorbed '  (Billroth).    Such  a 
theory  leaves  our  knowledge  of  the  pathology  and  treatment  of  the  disease 
iust  where  it  found  it.  But  if  we  admit  that  the  disease  starts  from  u-ritation 
of  the  injured  nerve,  one  practical  conclusion  of  great  importance  would 
Treatment.  foUow,  viz.  that  the  part  should  be  removed,  or  the  nerve  be  excised,  divided, 
or  stretched  at  the  first  definite  symptom  of  tetanus,  and  I  must  say  that 
such  a  rule  seems  to  me  a  good  one.    Mr.  Bryant-^  mentions  a  case  m  which 
'Mr  Key  amputated  a  leg  on  account  of  tetanus,  which  had  appeared  six 
days  after  an  unreduced  dislocation  of  the  astragalus.    The  sjonptoms  dis- 
appeared at  once  after  the  operation.    On  dissecting  the  foot  the  posterior 
tibial  nerve  was  fomid  to  have  been  put  violently  on  the  stretch  by  the  pio- 
iecting  astragalus.'  I  have  seen  at  least  one  similar  case.    That  amputat  on 
usually  fails,  however,  is  quite  true ;  and  this  we  ^^S^^V'^^llTLln 
symptoms  show  that  the  irritation  has  akeady  reached  the  central  oigan. 
Yet  the  chance  that  it  may  not  have  gone  so  far  as  not  to  be  capable  of  le- 
coverv  if  only  the  peripheral  excitement  is  removed,  justifies  amputation,  m 
Ly  opinion,  L  appV-te  cases.    To  be  of  any  ^^^^^l^^^^^ 
earlv    The  same  end  may  possibly  in  some  instances  be  effected  bj  excision 
r^porL  of  the  nerve,  Lt  it  is  rarely  that  the  precise  ue^^^^^^^^^^ 
Latelv  both  in  France  and  England,  tetanus  has  been  tieated  b>  exposuig 
and  SreS  the  mam  nerVes.    Dr.  Brown  Sequard^  says  that  he  iS 
a^ultedt?^^  cases  of  tetanus  in  which  nerve-stretchmg 

,     ,    ,  -  2  « Med.-Chir.  Trans.'  vol.  li. 

>  '  Med.-Chir.  Trans.'  vol.  xlviu 

•  '  Med.-Chir.  Trans.'  vol.  Ixi.  p.  79.  ,  development 

^  Billroth  says  :  '  Rokitansky  states  ha  he  has  ^"^f J^j'^J  ^^^J^^^^^^^^^^^         Jth  an 
of  fresh  connective  tissue,  from  winch  it  would  -PP^^^^^^^^  eord  and 

inflammatoiT  process  in  this  nerve-centre,  sL.  Transl.'  vol. 

nerves  in  tetanus  have  as  yet  given  negative  results  only.      ^<ew  bja 

P-  .  «  n    1      1  •  „  Oil       6  '  Svst  of  Surg.'  3rd  ed.  ii.  219. 

»  '  Practice  of  Surgery,'  2nd  ed.  vol.  i.  p.  244.  bysi-  oi  ou  « 
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has  been  employed,  and  that  eight  of  these  recovered,  and  that  in  some  at 
least  of  these  '  the  symptoms  were  quite  severe ; '  and  he  thinks  that  the 
plan  is  worthy  of  further  trial,  if  used  together  with  some  powerful  inter- 
nal remedies.  All  the  nerves  going  to  the  part  should  be  stretched ;  the 
stretching  should  be  strong  enough  to  destroy  the  power  of  transmitting 
sensitive  impressions,  and  should  be  done  as  far  away  from  the  wound  as 
possible.  The  general  subject  of  nerve-stretching  will  be  found  treated  in 
a  subsequent  chapter. 

Irrespective  of  these  surgical  measures  the  treatment  of  tetanus  is  entirely 
empirical,  and  completely  unsuccessful.  Possibly  we  ought  to  except  from  this 
sweeping  condemnation  the  application  of  ice  to  the  spine,  which  has,  indeed, 
some  logical  basis,  inasmuch  as  it  seeks  to  reduce  the  temperature,  and  thus 
to  combat  the  inflammation  of  the  part  whose  irritation  is  believed  to  generate 
the  disease,  and  in  that  sense  may  be  said  not  to  be  empirical,  but  it  seems 
entirely  unsuccessful.  Nearly  every  drug  in  the  Pharmacopoeia  has  been  tried, 
with  occasional  successes,  but  these  successes  have  been  obtained  mainly  in 
the  subacute  form  of  the  disease.    Acute  tetanus,  though  not  uniformly  fatal, 
is  very  generally  so,  and  the  few  patients  who  have  survived  appear  to  have 
recovered  under  quite  different  kinds  of  treatment.    If  life  can  be  prolonged 
beyond  the  third  week,  recovery  becomes  probable,  though  instances  of  death 
up  to  the  thirty-ninth  day  are  recorded  by  Mr.  Poland.'    Therefore,  in  our 
present  ignorance  of  the  real  pathology  of  the  disease,  and  consequently  of 
the  effect  of  medicines  on  it,  our  great  object  is  to  keep  the  patient  alive,  till 
the  time  when,  as  experience  teaches,  the  irritation  may  have  worn  out,  and 
his  powers  may  suffice  to  carry  him  through.    Chloroform  may  be  cautiously 
tried,  and  if  it  can  be  borne  it  will  relax  the  spasms  and  permit  the  introduc- 
tion of  food  into  the  stomach  ;  but  its  exhibition  often  sets  up  an  amount  of 
spasm  which  threatens  to  prove  fatal.    Most  patients  can  get  enough  fluid 
nourishment  through  the  closed  teeth  to  keep  themselves  alive,  or  they  can 
be  fed  by  a  tube  passed  through  the  nostrils.    If  this  is  not  the  case  life  can- 
not be  long  supported  by  enemata,  and  under  these  circumstances  I  entertain 
no  doubt  that  it  is  jvTstifiable  to  induce  anaesthesia  at  any  risk  in  order  to  feed 
the  patient.    And  in  such  circumstances  the  larynx  may  be  opened,  in  order 
to  obviate  death  from  spasm  while  the  patient  is  being  narcotised.    Also  if 
death  is  threatened  from  spasm  of  the  glottis  laryngotomy  may  be  performed. 
In  one  such  case  I  saw  much  difficulty,  from  the  neck  being  twisted,  in  keep- 
ing the  incision  near  the  middle  line.    Sleep  is  always  to  be  procured  by 
chloral  or  by  morphia,  which  may  be  injected  subcutaneously.    The  bowels 
ought,  no  doubt,  to  be  unloaded  at  the  commencement  of  the  disease,  and 
the  purgation  should  be  frequently  repeated ;  the  patient  ought  always  to  be 
kept  in  a  cool,  quiet,  darkened  room,  and  carefully  defended  from  draughts 
and  noises.    As  to  the  internal  treatment,  it  is  undoubtedly  justifiable  to  use 
some  of  the  medicines  which  have  proved  successful  in  other  hands,  or  to 
try  any  new  plan  of  treatment  which  affords  a  rational  prospect  of  success. 
Of  the  former  class,  the  administration  of  the  tincture  of  aconite  is,  I  think, 
on  the  whole  the  most  promising.    Five  minims  of  the  Pharmacopoeia  tinc- 

'  Out  of  327  fatal  cases,  79  died  within  2  days. 

104    „   in  from  2  to  5  days. 
90    ,,       „       5  to  10  days. 
43    „       „     10  to  22  days. 
11    „  beyond  the  22nd  day. 

'  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  205.  , 
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ture  may  be  administered  in  a  small  quantity  of  any  convenient  vehicle 
every  two  hours  until  some  definite  impression  is  produced  on  the  pulse  and 
temperature.  In  acute  tetanus  the  temperature  sometimes  rises  abruptly 
and  continuously  till  the  time  of  death,  as  in  the  case  from  which  the  annexed 
thermograph  was  taken  ;  '  and  it  is  in  these  cases 
that  large  doses  of  alcohol  may  be  expected  to 
prove  advantageous ;  but  the  use  of  alcohol  as  a 
specific,  the  patient  being  kept  in  a  state  of  con- 
stant intoxication  or  semi-intoxication,  seems  to 
me  not  only  useless  but  injurious.  It  would  be 
vain  to  enumerate  all  the  specifics  which  have  at 
various  times  been  recommended.  They  have  all 
obtained  their  reputation  from  their  success  in  a 
few  cases,  which  were  in  all  probability  of  the  sub-  wi.n.  Tiiemiograph  of  Ttiaiiu-^. 

j.«^tT  ^JU)^J^^^3,  Tiii  IT  J  From  a  casc  luider  Dij' o\vn  catc, 

acute  form — a  form  in  which  recovery  is  common      wUicu  proved  fatal  m  hours 

,  T  -,   r.    ■,      ,       ,  after  the  first  decided  symptoms 

under  any  treatment,  or  under  no  definite  treat-  of  the  disease.  The  case  is  rc- 
ment,  if  the  bowels  be  kept  free  and  the  patient's  in^MecL^chin  Trai^.'°u.,^  where 
strength  supported  by  such  food  as  he  can  easily  aedafdSr"'''"' 
take  and  assimilate.  Opium,  chloral.  Calabar- 
bean,  nicotine,  turpentine,  camphor,  quinine,  strychnia,  cm-ara,  are  the 
chief  among  the  many  remedies  which  have  obtained  some  reputation,  and 
some  of  these  substances  have  been  injected  into  the  veins,  as  chloral.  I 
wiU  only  say  that  those  medicines  which  tend  to  constipation  (as  opium) 
seem  to  be  mischievous;  those  which  are  highly  poisonous,  as  nicotme, 
curara,  strychnia,  appear  to  add  a  new  danger  to  the  disease,  without  any 
reasonable  hope  of  benefit ;  ^  and  the  same  appears  to  be  true  of  mtravenous 
injection.  Quinine  is,  I  have  no  doubt,  completely  uiert ;  chloral,  camphor, 
and  turpentine  are  doubtless  useful  ui  subacute  tetanus,  and  the  first  may 
afford  some  relief  in  the  spasms  of  the  acute  disease  ;  but  none  of  these,  nor, 
as  far  as  I  know,  any  other  medicine,  seems  to  have  any  curative  virtue  in 
acute  tetanus. 

Delirium         DeUrium  tremens,  the  delnious  excitement  which  depends  on  chronic  hi- 
tremens.     toxication,  is  a  disease  which  we  have  only  too  frequent  opportunity  of  seeing 
in  our  hospital  patients,  both  as  a  spontaneous  affection  (m  which  respect  it 
falls  within  the  care  of  the  physician)  and  as  a  complication  of  surgical  injury, 
in  which  latter  respect  alone  I  shall  here  speak  of  it. 

The  dehrium  which  is  excited  in  a  patient  labouring  under  chronic  intoxi- 
cation—that  is  to  say,  in  one  whose  blood  and  tissues,  especially  those  of  the 
brain,  are  deteriorated  by  the  too  free  use  of  alcohol— is  marked  by  several 

'  The  fullest  description  with  which  I  am  acquainted  of  the  changes  of  temperature 
in  traumatic  tetanus  will  be  found  in  '  Med.  and  Surg.  Mem.'  by  Dr.  Joseph  Jones,  ^ew 
Orleans,  1876,  vol.  i.  pp.  154  et  seq.,  in  which  work  numerous  careful  records  of  tempera- 
ture are  given,  and  the  observations  and  opinions  of  all  the  authorities,  ancient  and 
modern,  who  have  treated  this  subject  are  discussed.  It  seems  clearly  to  result  from  what 
is  known  on  the  subject  that  in  cases  of  subacute  and  chronic  tetanus  the  variations  of 
temperature  are  neither  striking  nor  of  any  certain  signification,  bu  {hat  a  rapid  and 
abrupt  rise  of  temperature,  such  as  is  figured  in  the  text,  is  usually  a  fatal  indicatio  •  1  lie 
temperature  has  been  known  to  rise  much  higher  than  is  here  ^g^i'^^f  T^^^^P^^^*'^^'"' 
112°  and  113°  are  said  by  Wunderlich  to  have  been  noted  immediately  before  oi  atter 

'^'^*\lr.  Hulke,  however,  thinks  that  the  extract  of  Phy^o^tipiia  (Calabar-bean)  1^^^^^ 
dermically  administered,  in  doses  of  i  gr.,  deserves  further  trial.  'Syst.  of  Surg.  6va  ea. 
i.  209. 
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peculiarities  -wliicla  distinguish  it  from  the  delirium  of  ordinary  fever,  as  well 
as  from  any  other  form  of  aberration  of  mind.  The  main  peculiarity  of  the 
delirium  is  its  busy  character,  and  the  prevalence  of  one  dominant  idea  which 
is  generally  distressing  or  alarmuig  to  the  patient.^  The  delirium  is  not 
usually  violent,  and  any  person  who  is  not  afraid  of  the  patient,  and  who  can 
speak  to  him  with  authority,  can  generally  control  him.  The  next,  and  per- 
haps the  most  characteristic,  feature  of  the  disease  is  the  tremor  from  which 
it  takes  its  name,  and  which  is  generally  seen  in  all  the  muscles,  those  of  the 
tongue  and  face  as  well  as  the  extremities,  though  it  is  most  marked  in  the 
hands.  Another  and  most  painful  symptom  is  the  want  of  sleep,  and  indeed 
of  any  rest  either  of  body  or  mind  :  and  this  sleeplessness  will  usually  be  found 
to  precede  the  deUrium.  A  restless,  tremulous,  feverish,  half-rational  con- 
dition commonly  ushers  in  the  defined  attack  of  delirium.  The  general  con- 
dition is  also  most  unlike  that  of  the  delirium  of  either  traumatic  or  any  other 
fever.  Traumatic  fever  may  of  course  accompany  the  attack  of  delirium 
tremens  in  surgical  cases,  but  apart  from  this  there  is  little  evidence  of  general 
fever.  The  temperature  is  not  high,^  the  skin  is  usually  bathed  in  a  profuse 
sweat,  the  tongue,  instead  of  being  dry  and  brown,  is  moist,  white,  and 
cedematous,  the  pulse  is  small  and  quick,  but  not  hard.  There  is  almost 
always  a  loathing  for  food,  and  the  patient  often  vomits.  Evidences  of 
visceral  disease  will  often  be  discovered,  especially  in  the  kidneys  and  liver. 

The  treatment  of  delirium  tremens  used  to  be  conducted  on  the  anti-  Treatment, 
phlogistic  plan,  the  disease  being  confounded  with  inflammation  of  the  brain, 
and  this  treatment  was  very  fatal.    In  the  reaction  from  this  error  it  became 
usual  to  treat  the  disease  with  enormous  quantities  of  stimulants  and  of 
opium  ;  and  I  cannot  but  think  that  this  treatment,  if  pursued  on  a  merely 
routine  plan,  is  also  unsuccessful,  i.e.  that  it  aggravates  instead  of  diminish- 
ing the  danger  of  the  disease,  though  not  to  so  great  a  degree  as  the  depleting 
plan.    In  fact,  every  case  of  delirium  tremens  should  be  treated  on  its  own 
indications.    Li  the  premonitory  stage,  when  the  occurrence  of  tremor,  with 
some  restlessness,  in  a  patient  known  or  reasonably  suspected  to  be  of 
drmiken  habits,  gxvQS  fair  cause  for  believing  that  an  attack  of  delirium 
tremens  is  imminent,  it  is  only  too  common  to  ply  the  patient  with  more 
stimulants,  probably  on  the  principle  contained  in  the  old  proverb,  '  A  hair 
of  the  dog  that  bit  you.'    No  treatment  can  have  less  support  from  logic,  nor 
do  I  think  that  experience  lends  it  any  support  either.    In  patients  of 
drmiken  habits  admitted  into  the  hospital  I  make  it  a  rule  to  give  them  no 
more  stimulant  than  to  a  healthy  and  sober  person,  to  purge  them  freely, 
supplying  them  with  a  good  supporting  diet,  and  to  procure  sleep  by  the 
subcutaneous  injection  of  morphia  if  necessary  ;  and  under  this  regimen 
the  threatening  symptoms  almost  uniformly  disappear.    When  the  de- 
hrium  is  fully  developed  the  same  line  of  treatment  should  be  pursued. 
The  chief  indications  are  to  soothe  the  patient  as  much  as  possible,  to 
procure  sleep,  and  to  enable  him  to  take  food.    For  the  first  purpose  it  is 
most  essential  to  use  no  mechanical  restraint  if  it  can  be  avoided.   In  public 
institutions,  where  separate  rooms  can  be  obtained  for  the  treatment  of  the 
case,  and  the  services  of  a  number  of  men  can  be  procured  if  required,  it 
ought  to  be  very  rarely  necessary  to  tie  down  a  patient  suffering  from  dehrium 

1^  See  Haward, '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  212. 

-  I  believe  this  is  usually  so  in  cases  of  ordinary  severity,  but  in  fatal  cases  the  tem- 
perature has  been  kno\yn  to  rise  just  before  death  as  high  as  108°  F.— '  N.  Y.  Arch,  of  Clin 
Surg.»  li.  118.  ^ 
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tremens ;  and  if  muiecessary  it  cannot  but  be  prejudicial  to  the  case.  In 
order  to  procure  sleep  opium  or  morphia  must  generally  be  given.  The 
slighter  cases  may  recover  the  power  of  sleep  under  free  purging,  as  they 
regain  that  of  taking  food;  but  in  almost  all  traumatic  cases  it  is  advisable 
to  procure  sleep  at  once,  as  the  restlessness  of  the  patient  renders  him  Hable 
to  disturb  the  injured  parts.    Chloral  with  or  without  bromide  of  potassium 
may  procure  sleep  in  the  slighter  cases;  but  speaking  generally  the  best 
agent  for  this  purpose  is  morphia,  which  ought  to  be  injected  under  the  skin 
hi  a  tolerably  large  dose  (gr.      and  repeated  in  about  half  an  hour,  if  sleep 
is  not  obtained,  and  so  on  mitil  the  patient  does  go  to  sleep.    Mr.  Morrant 
Baker  has  shown  how  much  the  narcotic  power  of  the  morphia  injection  is 
increased  by  the  simultaneous  administration  of  chloroform.'    It  may  be 
well  here,  also,  to  give  a  word  of  caution  against  the  injection  of  morphia, 
whilst  a  patient  is  under,  or  partially  under,  the  influence  of  chloral.  It  may 
sometimes  happen  that  a  patient  may  have  been  ordered  chloral,  of  which  he 
has  taken  some  doses  without  sleep  being  procured,  and  the  surgeon  may 
feel  disposed  under  these  circumstances  to  inject  morphia  subcutaneously ; 
such  treatment  is  fraught  with  danger,  and  I  have  known  more  than  one 
mstance  where  it  has  been  followed  by  a  fatal  issue,  apparently  from  cardiac 
syncope.    The  bowels  should  be  kept  very  freely  open,  and  it  may  be 
necessary  to  give  some  tonic— quinine,  ammonia,  or  bark  with  mineral  acid. 

'  '  St.  Bartholomew's  Hosp.  Eeports,'  vol.  xix.  p.  249. 
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CHAPTEE  nr. 

POISONED  WOUNDS  AND  ANIMAL  POISONS. 

The  inflammatory  complications  which  we  have  been  studying  hitherto  attack  Poisoned 
wounds  of  all  kinds,  irrespective,  as  far  as  we  know,  of  anything  special  in  the 
nature  of  the  injury  ;  but  there  is  a  large  class  of  wounds  in  which  the  inocu- 
lation of  some  definite  poison  produces  symptoms  more  or  less  peculiar. 

It  would  be  endless  to  enumerate  all  the  varieties  of  poison  which  may  be 
conveyed  into  wounds,  or  all  the  various  ways  in  which  such  conveyance  may 
be  effected.  It  will  be  enough  for  our  present  purpose  to  divide  poisoned 
wounds  hito  the  three  folloAving  kinds :  (1)  dissection  wounds ;  (2)  wounds 
produced  by  venomous  animals  ;  (3)  wounds  inoculated  with  matters  which 
produce  definite  diseases. 

Under  this  head  are  included  all  poisoned  wounds,  in  which  the  poison  Dissection 
introduced  is  obtained  from  some  dead  animal  matter,  and  which  include  not  ^ 
only  wounds  inflicted  in  the  course  of  dissection,  and  wounds  received  during 
'post-mortem '  examinations,  but  also  the  wounds  which  butchers,  cooks,  fish- 
mongers, and  such  hke  are  liable  to  inflict  on  themselves  in  following  their 
occupation.  The  womids  in  which  the  poison  is  obtained  from  the  tissues 
of  an  animal  which  has  been  some  time  dead  are  never  so  serious  as  those 
in  which  death  has  recently  taken  place.  The  wounds,  therefore,  inflicted 
in  the  course  of  dissection  are  rarely  serious,  and  usually  heal  readily,^  whilst 
sometimes,  in  post-mortem  examinations,  where  the  subject  has  been  dead 
only  a  few  hours,  and  especially  where  the  death  has  resulted  from  some 
specific  disease,  the  symptoms  are  of  the  most  acute  character  and  may 
speedily  terminate  in  the  death  of  the  patient.  In  the  former  case,  the 
poison  is  some  putrid  matter,  the  result  of  decomposition ;  in  the  latter, 
some  specific  virus  is  introduced.  This  naturally  divides  dissecting  wounds 
into  two  classes :  (1)  the  non-infecting  and  (2)  mfecting  wound. 

The  influence  of  the  non-infecting  poison  shows  itself  in  various  ways, 
depending  probably  to  a  great  extent  upon  the  state  of  health  and  constitu- 
tion of  the  recipient  of  the  wound.  If  the  state  of  health  of  the  person 
injured  is  good,  probably  no  ill  effects  will  follow  the  injury,  but  the  wound 
will  heal  as  any  other  wound  would  do  in  the  same  individual,  or  at  all 
events  will  form  only  a  local  pustule.  But  if,  on  the  other  hand,  the  health 
be  broken  down  by  overwork  or  dissipation,  or  any  organic  visceral  disease 
exist,  much  more  serious  consequences  may  ensue.  Some  iiadividuals  appear 
to  be  especially  susceptible  to  the  influence  of  the  virus,  and  are  rarely 
able  to  make  a  post-mortem  examination  without  suffering  from  it.  And 
it  would  seem  that  in  these  individuals  a  wound  is  not  even  necessary,  but 
that  the  inoculation  may  pass  through  the  unbroken  skin.  Again,  others  are 
pecuharly  exempt  from  its  influence,  and  it  appears  as  if  an  immunity  can  be 
acquired  by  constant  exposure,  exactly  as  one  can  be  acclimatised  to  any 

'  Possibly  the  preservative  fluid  with  which  the  subject  has  been  injected  may  have 
something  to  do  with  this. 
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other  form  of  morbid  influence.  If  the  health  of  the  person  on  whom  the 
womid  is  inflicted  is  good  and  somid,  no  evil  results  of  a  serious  nature 
ensue ;  either  the  wound  heals  like  any  ordinary  wound,  or  else  the  poison 
exerts  its  influence  on  the  tissues  only  with  which  it  is  brought  directly  in 
contact.  A  halo  of  inflammation  takes  place  in  the  structures  around  the 
injured  spot,  all  the  vessels  and  lymphatic  spaces  become  blocked  by  inflam- 
matory exudation,  and  thus  the  part  becomes  fenced  off  fi-om  surrounding 
tissues.  A  small  pustule  may  now  appear,  may  burst  or  be  opened,  discharge 
a  drop  or  two  of  pus,  and  the  wound  heal  as  a  granulating  sore  ;  or  fi-om  the 
pustule,  a  minute  core  may  be  extruded,  which  is  a  httle  mass  of  ceUular 
tissue  which  has  been  killed  by  the  virulence  of  the  poison.  In  other  cases 
where  the  health  is  not  so  good,  the  lymphatic  spaces  do  not  appear  to 
become  sealed,  and  the  poison  maybe  introduced  into  the  lymphatic  system, 
causing  inflamed  absorbents,  with  fever  and  disturbance  of  the  digestive 
functions  and  diarrhoea  ;  afterwards,  perhaps,  foUowed  by  inflammation  and 
suppuration  of  the  nearest  lymphatic  gland. 

One  other  result  of  contact  with  decomposing  animal  matter  must  be 
mentioned— the  anatomical  tubercle  or  dissection  wart  {verruca  negrogemca) 
which  is  foimd  occasionally  on  the  hands  of  dissectors  and  morbid  anato- 
mists It  consists  in  a  warty  thickening  of  the  epidermis  and  papillary  layer 
of  the  dermis,  especially  perceptible  around  the  hair  follicles,  and  sometimes 
associated  with  pamful  fissure  or  the  formation  of  pustules. 

The  infective  form  of  dissection  wound  is  due  to  the  mtroduction  of  some 
specific  morbid  poison,  probably  some  form  of  micro-organism,  and  produces 
general  effects  out  of  aU  proportion  to  the  amount  of  poison  introduced.  It 
generally  arises  where  the  subject  from  whom  the  poison  is  derived  has  died 
of  some  acute  infective  inflammation,  puerperal  peritonitis,  erysipelas, 
iDVffimia  &c.  The  exudation  fluids  in  such  cases  always  contam  micro^ 
organisms,  which  may  be  supposed  to  be  the  true  source  of  infection  and  if 
thffis  so  i  would  account  for  the  greater  virulence  of  the  poison  shortly  after 
death  while  these  bodies  are  in  a  state  of  great  vital  activity.  Some  mie 
after  dea  h  they  have  perished  and  their  virulence  is  destroyed.  In  these 
cases  shortly  after  the  introduction  of  the  poison,  mtense  symptoms  of 
S-Poisoning,  with  great  nervous  prostration,  set  in.  The  temperatux-e 
rLes  to ToV  F  or  higher,  the  pulse  is  quick  and  weak  and  there  is  great 
anx  ety  of  countenance.  The  disease  is  fe-equently  ushered  m  by  a  rigor^ 
foUowed  by  profuse  swelling.  At  the  seat  of  inoculation,  a  small  pustule 
^suaTv  forms  with  an  inflamed  base.  Diffuse  inflammation  of  the  ceUular 
Ssf  0  the  axilla,  chest,  and  back,  rapidly  running  on  to  suppuration 
speelly  comes  on,  the  patient  rapidly  falls  into  a  condition  of  asthenia,  m  h 
low  muttering  delirium,  and  ft-equently  dies  in  a  few  days  fi-om  the  com- 
rnc'tnt  of  the  attack.    Or  a  low  form  of  broncho-pneumonia  may  set  m 

1  fi  TimLrtance  of  having  the  hands  well  greased  or  oiled  when  per- 
know  the  3°^^^^!^^^,^^^^^  in  a  case  of  acute  internal  inflammation ; 
forming  a  post-moi  em  ex«  themselves,  the  first  thing  is 

to  tie  a  ligatuie  iiguuy  „n„ions  flow  of  blood  from  it,  and  it  should 

«,ueezea,  so  as  »  encourage^a  oop  o    fl  w  o  ^  ^^^^^^ 

T^afie^b  Tgl  Ho'clerise  it  thoroughly,  and  undoubtedly  this 
gi   s  ;»  *  cu  it^^^^^^^  abso.Ttion  of  virus,  but  of  course  at  the  ex- 
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■  peiise  of  some  inevitable  local  inflammation.  •   On  the  first  appearance  of  any 
impleasant  sjonptom,  rest,  comitry  air,  tonics,  and  generous  living  are 
essential.    Most  surgeons  agree  in  thinking  that  the  reason  why  dissection- 
wounds  are  so  much  less  fatal  now  than  heretofore  is  because  the  so-called 
'  antiphlogistic '  has  been  superseded  by  the  stimulant  plan  of  treatment. 
When  the  characteristic  symptoms  are  developed  the  treatment  must  be  con- 
ducted on  the  same  principles  as  in  other  cases  of  blood-poisoning.    Best  of 
body  and  quiet  of  mind  (if  possible)  are  of  great  importance,  but  the  latter 
is  not  easy  to  obtain.    I  have  usually  found  that  surgeons,  when  overtaken 
themselves  by  any  grave  surgical  malady,  are  pecuHarly  nervous  and  appre- 
hensive, as,  indeed,  is  natural.    Yet  such  apprehensions  are  more  common  in 
the  subacute  than  in  the  acuter  and  more  deadly  form  of  the  complaint,  in 
which  the  mmd  is  too  much  oppressed  to  have  much  room  for  fear,  and  there- 
fore the  inevitable  anxiety  may  generally  be  relieved  by  the  assurance  that 
such  cases  almost  always  end  well.   The  patient's  strength  must  be  supported 
by  such  food  and  drink  as  he  can  easily  and  comfortably  digest ;  and  Sir 
J.  Paget  testifies  to  the  rehef  afforded  by  free  and  early  incisions  into  the 
abscesses,  and,  I  would  add,  into  any  inflamed  part  where  tension  is  manifest, 
though  no  pus  may  be  formed.    And,  as  the  same  great  authority  intimates,' 
it  is  probable  that  diligent  and  judicious  nursing  has  quite  as  much  to  do 
with  the  patient's  recovery  as  medical  or  even  surgical  treatment. 

II.  Wounds  inoculated  with  matters  which  act  as  general  poisons  are  Wounds  of 
chiefly  those  mflicted  by  the  bites  of  venomous  serpents,  or  the  stings  of  ^'enomous 
venomous  insects,  though  as  to  the  latter,  it  seems  that  practically  it  is  only 
the  scorpion,  and  that  only  in  very  hot  chraates,  whose  sting  produces  any 
serious  general  symptoms.  The  insects  of  this  climate,  hornets,  wasps,  bees, 
&c.,  produce  only  local  inflammation  by  their  stings,  and  this  so  trivial  as 
seldom  to  require  any  skilled  assistance.  Some  form  of  ammonia  (sal-volatile 
or  eau  de  luce),  indigo,  in  the  form  of  the  domestic  '  blueball,'  whitening, 
flour,  ink,  are  some  of  the  common  remedies,  enumerated  in  the  order  of  their 
apparent  efficiency.  It  is  said  that  bees'  and  wasps'  stings  inside  the  throat 
sometimes  produce  a  degree  of  swelling  which  requires  scarification. 

So  also,  in  this  climate,  the  bite  of  a  snake  usually  produces  local  conse- 
quences only.  The  common  snakes,  are,  of  course,  perfectly  harmless— m 
fact,  are  common  and  favourite  playthings  of  schoolboys— but  the  adder,  or 
viper,  IS  undoubtedly  venomous.  I  never  saw  a  case  in  which  the  venom 
produced  any  worse  consequences  than  a  sharp  attack  of  phlegmonous  ery-  • 
sipelas,  though  this  may,  of  course,  prove  fatal.  But  the  tropical  snakes  infuse 
mto  then  bites  a  venom  which  acts  as  a  specific  poison,  and  in  the  most 
venomous  species  this  poison  is  as  rapidly  and  surely  fatal  as  any  substance 
iaiown  to  pharmacologists.  In  the  severest  cases  the  effects  are  developed  so 
rapidly  as,  according  to  Mr.  Busk,  to  resemble  those  of  prussic  acid  more  than 
dnythmg  else,  but  usually  an  interval  elapses.  The  symptoms  may  be  divided 
mto  general  and  local.  '  The  first  symptom,  in  nearly  all  cases,  appears  to 
oe  a  general  shock  to  the  nervous  system,  attended  with  faintness,  tremor  and 
great  depression,  sometimes  with  stupor,  loss  of  sight,  vomiting,  trismus!  and 
general  msensibihty.    At  the  same  time  great  and  sometimes  intense  local 

'f^Z  ^^'^  °f       extremities,  rapidly 

«well8  .  at  first  pale,  the  surface  of  the  swelling  soon  becomes  red,  and  afte/- 

'cL^T^LT'Sy^'uT''^^^""^  *°        cauterisation  of  poisoned  wounds.    See  Heath, 
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wards  livid,  and  covered  with  phlyctenulaj  filled  with  sanious  fluid.   In  severe 
cases  the  swelling  continues  to  spread  through  the  whole  limb  up  to  the  trunk, 
or  even  through  the  entire  body,  whose  surface  assumes  a  jaundiced  hue.  The 
local  symptoms,  in  fact,  very  closely  resemble  those  of  ordinary  phlegmonous 
erysipelas.    The  constitutional  symptoms,  independently  of  the  first  shock, 
are  what  might  be  expected  to  accompany  such  a  local  affection,  and  m  in- 
tensity are  in  proportion  to  its  violence.'  •    Mr.  Busk  points  out  the  analogy 
between  this  dreadful  poison  and  the  ferments  which  act  m  the  blood  to 
develop  the  most  formidable  kinds  of  fever,  as  small-pox,  and  to  the  dissection- 
poisons  of  which  we  have  just  spoken.   But  he  also  dwells  on  the  foct  that, 
milike  those  poisons,  which  produce  (as  far  as  is  known)  the  same  intensity 
of  symptoms,  whether  they  are  introduced  m  smaU  quantity  or  large,  the 
serpent-poison  depends  for  its  intensity  directly  on  its  quantity     relation  to 
the  mass  of  the  blood  mto  which  it  is  introduced ;  so  that  two  bites  wiU  kiU 
the  same  animal  more  quickly  and  surely  than  one,  and  a  similar  bite  from 
the  same  serpent  will  act  more  intensely  on  a  small  animal  than  a  large  one. 
The  situation  of  Ithe  bite  also  influences  the  rapidity  and  certamty  of  the 
action,  a  bite  on  the  face  or  trunk  being  far  more  dangerous  than  one  on  the 
extremities.   The  Imowledge  of  these  deadly  animals  is  essential  to  those  who 
have  to  practise  in  tropical  chmates,  but  the  present  work  is  hardly  the  place 
for  any  description  of  them.   I  must  refer  the  reader,  for  a  condensed  account 
to  the  essay  of  Mr.  Busk  above  quoted,  and  for  more  complete  anatomical 
and  zoological  details  to  the  special  works  on  the  subject,  and  particularly  on 
the  subject  of  the  Indian  snakes,  to  Sir  J.  Fayrer's  great  work,  The  Thana- 

Th^tltoint  of  these  injuries  must  be  divided  into  the  prophylactic  and 
the  curative.    As  m  aU  poisoned  wounds,  the  most  effectual  treatment  is  at 
once  to  tie  a  Hgature  tightly  round  the  hmb  above  the  wound,  to  excise  the 
;:"fredy  withasharp'kn^e,andthento  suck  the  blood  o-t  repeatedly 
and  cauterise  the  surface  deeply  before  removing  the  hgatm-e  ,  oi  if  the , 
finger  is  the  seat  of  the  bite  to  cut  it  off  at  once. 

But  it  is  obvious  that  opportunities  for  adoptmg  P^^^^^^^^^^ 
very  rarely  be  afforded.    Then  arises  the  question,  is  any  other  t^e^tment 
Inv  avaTJ   Now,  it  must  be  premised  that  the  venomous  serpents  differ 
grJatTy  n  the  activity  of  their'venom ;  that  the  probability  of  nWation 
f nd  the  intensity  of  tL  poisoning  wiU  differ  accordnig  as  the  poison-g  and  is 
Ml  or  empty ;  and  that  a  person  may  be  bitten  without  any  penetration  o 
skhXing  been  effected,  or  any  of  the  virus  being  brought  into  contact 

with  the  absorbent  vessels.  ,    ,  .,  , 

Thus  it  is  never  quite  certain,  when  a  person  recovers  after  the  bite  of  a 

dea^vTerpent  under  a  certain  mode  of  treatment,  whether  he  has  recovered 
JeS  o^f    ?f  of  the  specific  effects  of  the  treatment,  or  m  consequence  o 

~nt-  L  nsuTc  ency  of  the  dose  of  the  poison  ;  and  this  objection  has  been  mad 
^"^^         to  tie  only  method  of  specific  treatment  which  it  is  m  the  least  ^orth  wM 

to  Luss  viz.  the  intravenous  injection  of  ammoma  and  ^^de  on  th, 

to  discuss,  VIZ.  attempts  to  show  that  m  wounds  pro. 

poison  may  be  absorbed. 
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otherwise,  and  lie  regards  the  plan  as  positively  hurtful.    The  recoveries 
which  have  ensued  in  Australia  he  explains  as  due  to  the  less  poisonous 
nature  of  the  serpents  of  that  country,  or  to  the  insufficient  injection  of  the 
poison.    Yet  it  must  be  admitted  that  in  many  cases  of  serpent-bite  in 
Australia  the  poison  seems  to  have  been  potent  enough  to  produce  death 
when  no  treatment  has  been  adopted  ;  that  the  symptoms  described  in  many 
of  the  Austrahan  cases  have  been  very  alarming,  and  that  the  treatment 
seems  to  have  approved  itself  to  persons  of  experience,  so  as  to  have  come 
widely  uito  use  in  the  country  in  which  it  was  devised.    And  as  to  the 
increased  danger  which  the  injection  itself  may  cause,  it  is  surely  a  matter 
of  very  slight  importance.    In  a  case  which  is  certain  otherwise  to  prove 
fatal  in  a  very  short  time  it  matters  httle  whether  the  treatment  employed 
exposes  the  patient  to  the  danger  of  dying  a  few  minutes  sooner,  provided 
only  that  it  offers  any  reasonable  chance  of  safety.    And  I  must  say  that  to 
my  muid  it  is  quite  clear  that  Prof.  Halford's  treatment,  whether  it  is  suffi- 
ciently energetic  or  no  to  combat  the  effects  of  the  virus  of  the  most  deadly 
serpents,  has  acted  beneficially,  and,  as  far  as  we  can  judge  from  pubhshed 
accounts,  has  saved  life  in  many  of  the  bites  from  the  Austrahan  serpents, 
and  deserves  to  be  fully  tested  in  those  of  other  countries.    Prof.  Halford 
directs  that  the  liquor  ammonias  fortior  is  to  be  diluted  with  two  or  three 
times  its  bulk  of  water,  and  of  this  mixture  fi-om  20  to  80  drops  are  to  be  in- 
jected into  any  vein  which  is  available.    If  the  symptoms  are  reheved,  but 
the  patient  seems  still  in  danger,  the  injection  may  be  repeated  as  soon  as  ■ 
the  operator  thinks  it  prudent. 

I  If  this  treatment  is  delusive,  no  other  is  at  present  Imown  :  the  various 
specifics  so-caUed,  such  as  the  Tanjore  pill,  the  decoction  of  snake-root,  &c., 
are,  I  believe,  admitted  to  be  inert,  and  the  only  thing  that  can  be  done  is  to 
keep  the  patient  ahve  by  copious  stimulation  or  artificial  respiration.' 

III.  The  next  class  of  poisoned  wounds  is  that  in  which  specific  diseases 
are  excited.  These  are  wounds  poisoned  by  the  secretions  from  diseased 
animals,  viz..  Glanders,  Hydrophobia,  Mahgnant  pustule  [and  Foot-  and 
Mouth-disease. 

Glanders  in  man  is  due  to  inoculation  with  a  poison  from  a  similar  affec-  Glanders, 
tion  m  the  horse,  mule,  or  ass.  The  disease  in  these  animals  shows  itself  in 
two  forms  ;  either  as  an  inflammatory  affection,  rapidly  running  on  to  ulcera- 
tion of  the  nasal  mucous  membrane,  to  which  the  term  '  glanders'  is  applied 
by  veteruaary  surgeons;  or  as  a  pecuhar  inflammation  of  the  superficial 
lymphatic  glands  and  vessels,  with  the  formation  of  hard  swelKngs  (farcy 
buds)  which  rapidly  form  foul  ulcers.  This  condition  in  the  horse  has 
received  the  name  of  '  farcy,'  but  the  two  diseases,  glanders  and  farcy,  are 
believed  to  be  pathologically  identical. 

The  disease  in  man  is  due  to  accidental  inoculation,  or  to  the  absorption 
of  the  specific  poison  through  the  unbroken  skin  in  those  who  tend  horses. 
The  poison  isprobably  a  bacillus,  and  the  incubation  period  in  the  acute  form 
of  the  disease  averages  from  three  to  eight  days  :  in  the  chronic  often  as 
many  weeks. 

In  acute  glanders  the  disease  is  ushered  in  with  general  febrile  symptoms, 
languor,  aching  pain  in  the  loins  and  joints,  and  possibly  a  rigor.  This  is 
followed  by  a  pecuhar  eruption,  at  first  papular,  but  speedily  becoming  pus- 

An  interesting  summary  of  some  experiments  on  intravenous  injection  and  artificial 
respiration  in  snake-bite  wiU  be  found  in  '  Brit.  Med.  Journ.'  June  19,  1875. 
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tular,  over  the  chest,  abdomen,  and  face.  These  pustules  speedily  bui-st, 
and  foi-m  foul  unhealthy  ulcers.  Comcident  with  this,  hard  painful  nodules 
appear  in  the  subcutaneous  tissue,  and,  breaking  down,  form  deep  excavated 
ulcers.  Subsequently  the  eruption  extends  to  the  nasal  mucous  membrane, 
and  the  nose  becomes  swollen  and  red,  with  a  fcetid,  sanious  discharge  from 
the  nostril.  The  inflammation  from  this  may  spread  to  the  pharynx  and  air- 
passages,  and  to  the  frontal  sinuses,  and  along  the  other  channels  opening  into 
the  nasal  fossre.  The  whole  face  becomes  swollen  and  bloated,  and  enlarge- 
ment of  the  lymphatic  glands  in  the  submaxillary  and  parotid  region  takes 
place.  Occasionally  these  symptoms  precede  the  appearance  of  the  eruption 
and  formation  of  the  nodular  swellings. 

As  the  disease  progresses  the  constitutional  symptoms  assume  a  typhoid 
type- exhaustion,  with  low  muttering  deUrium,  vomiting,  and  diarrhoea 
supervene;  or  a  low  form  of  pneumonia  may  manifest  itseH,  and  the 
patient  may  die  in  a  few  days  from  the  commencement,  or  may  linger 
somewhat  longer,  but  as  a  rule  the  acute  form  of  the  disease  termmates 

fatally.  r         4.  +1 

Chronic  glanders  presents  exactly  the  same  tram  of  symptoms  as  tne 
acute,  and  differs  from  it  merely  in  the  slow  way  m  which  they  develop 
themselves.  The  period  of  incubation  is  much  more  prolonged,  datmg  back 
in  some  cases  to  several  weeks,  and  the  local  symptoms  are  very  slow  m 
developmg  themselves.  This  variety  of  the  disease  may  not  prove  fatal, 
though  it  is  a  very  formidable  disease  ;  cases  of  recovery  being  very  excep- 
tional, and  even  when  it  does  occur,  leavmg  the  patient  crippled  by  long-con- 
tinued suppuration  and  sloughing.  In  some  cases  acute  glanders  foUows  on 
the  chronic  form,  possibly  from  auto-inoculation. 

The  treatment  of  glanders  and  farcy  offers  nothing  that  is  pecuhar.  its 
principles  are,  first,  to  disinfect  and  deodorise  the  discharge  ;  and,  secondly, 
to  support  the  patient  through  the  fever.  For  the  former  purpose  the  nose 
should  be  freely  washed  out  either  with  creasote  lotion,  as  recommended  by 
Dr.  EUiotson  m  his  original  paper  in  the  sixteenth  volume  of  the  '  Medico- 
Chirurgical  Transactions,'  in  which  the  disease  was  for  the  first  time  accu- 
rately described,  or  with  Condy's  fluid  or  carbolic  acid.  Mr.  Poland  speaks 
with  approbation  of  turpentme  embrocations  and  fumigation  with  volatile 
stimulating  antiseptics,  conveyed  through  the  medium  of  warm  vapour,  ilie 
second  indication  is  to  be  carried  out  (as  in  dissection-poisons)  by  fi'ee.and 
early  incisions  and  the  judicious  use  of  stimulants  and  tonics. 
^   .  .  Glanders,  when  fully  developed,  is  hardly  to  be  confounded  with  any 

Sr^'^      other  disease.    Those  who  handle  horses'  feet  when  affected  with  a  disease 
known  to  farriers  as  '  the  grease '  are  hable  to  a  sHght  pustular  eruption  m 
the  hands  and  wrists,  to  which  the  name  of  '  equinia  mitis  '  is  given,  m  order 
to  mark  its  origin  and  to  distinguish  it  fi'om  the  virulent  constitutional  poison 
of  glanders.    It  is  a  merely  local  and  perfectly  harmless  ^^^f 
eruption  consists  only  of  the  common  phlyzacious  pustules,  ^^^f^J^ 
hard  shotty  tubercles  of  glanders-there  is  no  general  disease-and  the  whole 
thmg  subsides  in  a  few  days,  with  cleanliness,  and  ^P^^^^^^^^^ 
Such,  at  least,  has  been  the  course  of  those  cases  which  I  ^^^^f  ^^^^^ 
of  which  the  hand  alone  has  been  affected  ;  but  one  is  recorded  b  Mi  .  Cock 
in  which  the  accidental  inoculation  on  the  nostril  of  the        «  * 
'  greasy '  horse  produced  symptoms  much  resembling  those  of  glandeis. 


'  '  Lancet,'  1851,  vol.  ii.  p.  129. 
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other  cases  this  eruption  appears  to  have  been  identical  with  the  ordinary 
vaccine  eruption.' 

Perhaps  the  most  awful  of  diseases  is  that  which  is  derived  from  the  bite  i-iydro- 
of  an  animal  suffering  under  dog-madness,  or  rabies,  and  unluckily  the  ap-  V^^^^^- 
prehension  often  produces  mental  torture  hardly  less  terrible  than  the  disease 
itself.  It  is  consolatory,  therefore,  to  be  assured  that  the  disease  in  animals 
is  very  far  rarer  than  might  be  inferred  from  the  constant  cry  of  '  mad  dog  ' 
which  is  raised  whenever  a  poor  cur  being  worried  into  a  bad  temper  bites 
and  foams  at  the  mouth.  Dog-bites  are  extremely  common — hydrophobia 
much  less  common. 

The  disease  derives  its  name  from  the  dread  of  water  which  its  development 
causes  in  the  human  subject ;  but  rabies  in  the  dog  causes  no  such  dread  ;  in 
fact,  the  dog  generally  seeks  the  water  greedily,  though  possibly  spasm  may 
prevent  him  from  swallowing  it.  The  disease  in  the  dog  ought  to  be  known,  in 
order  that  proper  precautions  may  be  taken ;  but  this  is  not  more  the  province 
of  the  surgeon  than  of  any  other  person.  A  surgeon  has  usually  to  form  his 
own  opinion  as  to  the  presence  of  rabies  in  the  animal  which  inflicted 
the  bite  fi'om  the  account  given  him  by  the  patient  or  his  friends  when  apply- 
ing for  advice  on  account  of  the  injury.  I  think  I  may  say  that  the  safest 
com'se — the  one  which  is  best  for  the  patient,  and  that  which  is  most  likely 
to  be  correct  in  circumstances  where  anything  like  certainty  is  impossible 
(for  it  is  difficult  for  any  one  not  very  familiar  with  dogs  to  distinguish  the 
early  stage  of  rabies  when  he  sees  it,  and  still  more  so  to  judge  on  the  subject 
from  another  person's  description) — is  to  be  very  chary  in  admitting  that  the 
suspicion  of  the  animal's  madness  had  any  foundation,  and  to  give  the  most 
favourable  prognosis,  yet,  at  the  same  time,  not  to  neglect  any  of  the  pre- 
cautions against  the  imbibition  of  poison  which  are  used  in  other  cases  of 
poisoned  wounds,  and  which  are  described  on  p.  80.  When  these  precautions 
have  been  taken,  or  if,  unfortunately,  they  have  been  overlooked,  and  any 
time  over  half  an  hour  has  elapsed,  nothing  further  can  be  done ;  though, 
even  at  a  later  period,  it  is  quite  justifiable  to  cut  out  the  bitten  parts  and 
cauterise  the  wound,  in  order  to  relieve  the  patient's  own  apprehensions, 
even  if  it  cannot  really  affect  the  progress  of  the  case.^  What  distinguishes 
hydrophobia  from  every  other  form  of  poisoned  wound  is  the  great  un- 
certainty of  its  period  of  incubation,  and  the  incredible  length  of  time 
during  which  the  poison  may  remain  latent,  and  yet  ultimately  break  out  in 
all  the  virulence  of  the  disease.  Many  cases  are  recorded  in  which  more 
than  a  year  has  elapsed  between  the  receipt  of  the  injury  and  the  outbreak 

'  See  a  case  reported  by  Mr.  Langton  in  the  '  Clin.  Soc.  Trans.'  vol.  x.  p.  121. 

-'  The  reader  will  find  a  description  of  the  symptoms  of  rabies  in  the  dog  by  Trous- 
seau ('  Clin.  Medicine,'  vol.  i.  p.  693.  New  Syd.  Soc.'s  Transl.),  on  the  authority  of 
Monsieur  Bouley,  clinical  professor  to  the  school  at  Alfort,  '  based  on  what  he  had  seen 
himself,  and  on  quotations  from  Youatt's  work.'  A  brief  notice  of  the  symptoms  of  rabies 
in  dogs  is  now  usefully  added  to  the  back  of  every  dog-licence  issued  by  Government, 
which  gives  the  main  features  of  the  disease. 

'  In  the  'Lancet,'  November  24,  1877,  will  be  found  an  interesting  letter  from  Sir  J. 
Fayrer,  in  which  he  relates  a  case  where  a  gentleman  had  been  bitten  some  hours  before 
by  a  dog  unquestionably  rabid,  and  where  the  complete  excision  of  the  bitten  parts,  with 
cauterisation,  was  successful— at  least  no  hydrophobia  ensued.  But  the  same  letter  also 
relates  a  case  where  of  two  persons  bitten  by  the  same  rabid  animal,  one  died  of  hydro- 
phobia and  the  other  escaped,  though  he  was  the  medical  man  in  charge  of  the  patient 
and  witnessed  his  agonising  death.  It  seems  to  result  from  such  cases  that  excision  • 
should  be  practised,  even  several  hours  after  the  bite,  though  the  escape  of  Sir  J.  Fayrer's 
patient  may  have  been  unconnected  with  the  operation. 
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of  the  disease — one  in  which  as  much  as  five  years  and  a  half  intervened — 
and  though  we  might  believe  that  in  some  of  these  cases  a  mistake  has  been 
made,  and  the  disease  has  been  due  in  reality  to  another  injury  which  had 
passed  unnoticed,  or  that  in  others  hysterical  hydrophobia  has  been  mistaken 
for  the  real  disease,  yet  we  can  hardly  resist  the  conclusion  that  (in  some 
mysterious  and  hitherto  perfectly  inexplicable  manner)  the  poison  contained 
in  the  saliva  of  the  rabid  animal  may  remain  inactive  in  some  part  of  the 
body  for  weeks  or  months,  and  then  at  length  pass  into  the  mass  of  the  blood. 
Yet  the  neighbourhood  of  the  wound  displays  no  visible  peculiarity,  nor  the 
absorbent  glands,  nor  any  other  part.    The  wound  has  usually  quite  healed, 
and  the  patient  has  often  altogether  forgotten  the  accident ;  so  that  the  ex- 
planation which  some  have  hazarded  is  quite  insufficient — that  the  disease  is 
really  no  affection  of  the  body  at  all,  but  a  mental  disorder  due  to  constant 
apprehension — a  form  of  insanity.   The  disease  undoubtedly  originates  spon- 
taneously in  the  dog,  but  in  the  human  subject  it  is  only  known  as  a  conse- 
quence of  inoculation.  j 
Like  other  animal  poisons,  except  perhaps  those  which  are  most  wulent, 
the  poison  of  hydrophobia  is  very  uncertam  in  its  action.    Thus,  if  several 
persons  be  bitten,  only  one  may  suffer,  as  was  the  case  in  the  instance 
which  Dr.  Marcet  recorded  in  the  first  volume  of  the  '  Medico -Chirurgical 
Transactions.'    Trousseau  estimates  that  about  haK  the  persons  bitten  take 
the  disease ;  others  estimate  the  proportion  much  lower.    The  disease  be- 
gins not  uncommonly  with  renewed  irritation  in  the  scar  of  the  wound, 
or  with  irritation  in  the  nerves  leadmg  from  it,  testifying  to  the  fact  that 
some  morbid  action  is  going  on  there.    And  there  is  often  a  period  of  sullen 
depression,  a  passion  for  solitude,  and  a  change  of  temper  and  disposition 
exactly  analogous  to  the  first  stage  of  rabies  m  the  dog.    There  is  also 
a  general  feeling  of  bodily  malaise,  differently  described  in  different  cases,  but 
often  referred  to  the  nape  of  the  neck,  and  sometimes  mistaken  for  rheumatism 
or  stiff-neck.    Feverishness  then  succeeds,  more  or  less  marked  in  different 
cases,  and  then,  at  a  variable  period,  the  peculiar  and  characteristic  feature 
of  the  disease  manifests  itself,  viz.  that  any  attempt  to  swaUow  fluids  will 
produce  severe  paroxysms  of  dyspnoea ;  and  ua  the  worst  cases  these  parox5'sms 
are  produced  not  only  by  attempts  at  drinking,  but  by  swaUowing  anything, 
and  even  by  the  sight  or  the  very  idea  of  fluid,  and  in  some  cases  they  occur 
spontaneously.   As  the  case  proceeds,  the  mmd,  which  was  at  first  quite  cahn 
and  reasonable,  sinks  mider  the  agony  produced  by  thirst  and  by  constant 
restlessness,  and  the  patient  becomes  more  or  less  insane;  yet  is  usually 
quite  under  control,  and  easily  made  conscious  of  his  ovm  delusions.  The 
excitement  increases,  the  eyes  become  wild  and  starmg,  the  whole  counte- 
nance expressive  of  rage  mixed  with  terror ;  the  patient  is  ni  a  constant 
state  of  excitement,  and  gets  hardly  any  sleep,  and  that  httle  is  unrefi-eshuig 
and  imperfect.    As  is  also  noticed  in  the  lower  animals,  the  sexual  feehngs 
are  often  inordinately  excited,  producing  satyriasis  and  involuntary  emissions, 
or  in  a  female,  nymphomania.    After  this  stage  of  excitement  and  mama 
often  follows  one  of  exhaustion,  in  which  the  patient  recovers  his  reason  and 
his  power  of  swallowing,  but  dies  of  asthenia ;  at  other  times  he  dies  m  a 
furious  stage,  either  exhausted  or  suffocated.'    Some  few  instances  of  appa- 
rently genuine  hydrophobia  which  have  recovered  have  been  reported. 

It  must  be  added,  also,  that  though  the  disease  is  named  fi'om  the  dread 
>  Trousseau  seems  to  regard  asphyxia  as  the  usual  if  not  almost  the  universal  way 
of  death  in  these  oases. 
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of  water,  and  though  that  symptom  is  a  dreadful  one,  and  the  convulsions 
which  drinking  occasions  may  be  terrible,  yet  patients  who  have  sufficient 
resolution  may  overcome  it,  and  may  even  take  considerable  quantities  of 
fluid,  and  endure  the  contact  of  water  in  washing,  as  may  be  seen  in  the 
account  of  Dr.  Marcet's  patient  above  referred  to. 

The  identity  of  the  diseases  of  rabies  m  the  dog  and  hydrophobia  in  man 
has  been  estabHshed  by  inoculating  dogs  with  the  saliva  of  hydrophobic  men 
and  producing  rabies. 

As  to  the  real  pathology  of  the  disease  nothing  is  Imown.  That  it 
consists  in  some  disturbance  propagated  from  the  medulla  down  the  eighth 
pair  of  nerves  is  clear  enough ;  for  though  the  leading  phenomena  of  the 
disease  have  fixed  attention  chiefly  on  the  mental  disturbance  produced  by 
the  sight  or  touch  or  thought  of  water,  and  the  spasms  which  follow  on 
attempts  at  drinking,  we  must  remember  that  the  disturbance  is  corporeal 
as  well  as  mental,  and  the  spasms  are  the  effects  of  true  reflex  action  pro- 
ceeding from  irritation  of  the  hyper-sensitive  afferent  filaments.  This  is 
strildngly  illustrated  by  a  case  which  Trousseau  relates  (op.  cit.  p.  684), 
where  an  oesophagus-tube  was  passed  through  the  nares  and  seven  ounces 
of  broth  poured  into  it.  Half  of  the  broth  had  been  conveyed  into  the 
stomach,  when  the  pharynx  and  oesophagus  were  thrown  into  such  violent 
spasm  as  to  compress  the  tube  and  prevent  the  further  passage  of  the  broth, 
and  the  spasm  spread  to  the  respiratory  muscles  with  such  force  that  the 
patient  very  nearly  died. 

The  post-mortem  appearances  do  not,  however,  throw  any  more  light  on 
the  nature  of  this  irritation  of  the  medulla  or  eighth  pair  of  nerves  in  hydro- 
phobia than  they  do  on  that  of  the  spinal  cord  in  tetanus.  The  fauces, 
pharynx,  and  stomach  are  found  congested,  and  congestion  of  the  brain  and 
other  internal  organs  has  been  noted.  The  most  characteristic  and  constant 
changes  which  have  been  fomid  are  those  of  degeneration  of  the  ganglion 
cells  m  the  nuclei  of  the  hypo-glossal,  pneumo-gastric,  and  glosso-pharyngeal 
nerves,  with  thrombosis  of  the  small  vessels  and  round-celled  infiltration  of 
the  perivascular  sheaths  in  the  cerebral  cortex  and  medulla.  Klebs  believed 
that  some  highly  refractive  corpuscles  which  he  found  in  the  submaxillary 
and  lymphatic  glands  was  the  vehicle  by  which  the  disease  was  transmitted, 
and  Gibier  describes  a  micro-organism  which  he  found  always  in  animals 
which  he  had  inoculated  with  the  virus  of  rabies. 

The  diagnosis  of  this  affection  seems  easy  enough.  It  appears  that  it 
may  be  mixed  with  tetanus,'  but  otherwise  it  can  hardly  be  confounded  with 
it,  nor  is  there  much  difficulty  in  distinguishing  the  real  from  the  hysterical 
(or,  as  Sir  J.  Paget  would  call  it,  the  '  neuromimetic  ')  form  of  hydrophobia. 
The  course  of  the  two  diseases  is  quite  different ;  the  implication  of  the 
larj-nx  in  the  spasms,  so  constant  in  hydrophobia,  is  absent  in  the  simulated 
affection,  and  in  the  latter  the  patient  is  sure  in  the  course  of  time  to  be 
able  to  swallow  naturally. 

The  treatment  up  to  the  present  time  has,  unfortunately,  been  quite 
unsuccessful.  Surgeons  have  thought  that  if  the  patient's  strength  could 
be  kept  up  for  a  certain  length  of  time  the  irritation  would  disappear — and 
perhaps  it  might,  but  the  attempt  has  hitherto  proved  futile.  Forcible 
feeding,  as  in  Trousseau's  case  above  referred  to,  has  produced  such  tremen- 
dous spasms  as  almost  to  kill  the  patient  at  once.   Probably  the  administra- 

'  See  Ogle,  in  'Brit,  and  For.  Med.-Chir.  Eev.'  18()8. 
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tion  of  cliloroform  or  the  attempt  to  perform  tracheotomy  would  do  the 
same ;  yet  it  is  a  perfectly  fair  experiment  to  try  mitil  the  experience  of  a 
few  cases  shall  have  demonstrated,  as  I  fear  it  would,  its  hiefficiency.  It 
is  suggested  by  Trousseau's  translator,  Dr.  Victor  Bazire,  on  the  theory 
that  the  essence  of  the  disease  is  asphyxia,  and  that  if  death  by  asphyxia 
could  be  prevented  the  patient  might  be  saved.  A  great  deal  might  be  said 
agamst  this  view,  but  I  need  not  detain  the  reader  with  the  discussion  in 
this  place.  Some  have  suggested  excision  of  the  nerve  supposed  to  be 
affected,  or  amputation  of  the  limb.  Either  operation  may  be  justifiable 
imder  given  circumstances,  but  neither  holds  out  much  rational  prospect 
of  success.  Three  patients  are  said  recently  to  have  recovered  under  the 
use  of  curare,  and  it  seems  that  this  drug  is  the  most  promising  medicine 
which  we  possess  for  the  treatment  of  hydrophobia.  It  should  be  admini- 
stered at  once,  on  the  recognition  of  the  disease,  either  by  the  mouth  or 
hypodermically.  One  third  of  a  gram  was  given  in  one  of  the  successful 
cases,  repeated  as  often  as  its  effects  appeared  to  be  passing  away ;  in  another 
case  three  grains  were  injected  during  the  space  of  5^  hours ;  and  in  a  third, 
quantities  were  used  gradually  augmenting  from  -jJg-  to  ^  grain  every  third 
hoiu".' 

Within  the  last  few  months  M.  Pasteur  has  recorded  a  remarkable  series 
of  experiments  which  tend  to  prove  that  the  dog  can  be  rendered  insuscep- 
tible of  rabies  by  inoculating  him  with,  the  attenuated  virus  of  rabid  animals, 
much  in  the  same  way  as  vaccination  protects  man  from  small-pox.  He 
has  shown  that  if  the  virus  taken  from  a  dog  suffering  from  rabies  is  inocu- 
lated into  a  monkey  it  becomes  so  much  modified  or  attenuated  that,  if  the 
virus  from  the  monkey  be  now  inoculated  into  a  dog,  it  has  the  effect  of  ren- 
dering the  animal  insusceptible  to  the  true  virus  of  rabies,  but  without 
producing  any  of  the  symptoms  of  the  disease.  With  suitably  attenuated 
virus  he  has  recently  inoculated  many  human  subjects  who  have  been 
bitten  by  rabid  animals,  and  though  the  question  must  still  be  regarded  as 
siib  judice,  the  results  which  he  has  obtained  are  suflBciently  satisfactory  to 
make  us  beheve  that  the  '  method  will  prove  a  boon  to  humanity,  a  gain  to 
science,  and  justly  merit  the  applause  of  the  human  race.'  ^ 
Malignant  Malignant  pustule,  Charbon,  Anthrax,  Woolsorters'  disease  is  a  disease 
pustule.  communicated  to  the  human  subject  from  herbivorous  animals,  suffering 
from  '  splenic  fever.'  It  is  a  disease  which  has  attracted  considerable  atten- 
tion, as  its  etiology  has  been  definitely  estabHshed  and  the  disease  proved  to 
be  due  to  the  inoculation  of  a  specific  micro-organism,  the  '  bacillus  anthracis.' 
The  disease  is  a  rare  one  in  this  country,  since  splenic  fever  only  occurs 
sporadically  amongst  our  cattle,  and  principally  occurs  amongst  the  tanners 
of  foreign  hides  imported  from  places  where  splenic  disease  is  endemic.  It 
usually  begins,  at  a  variable  period  after  inoculation,  by  intense  itchmg  at 
the  seat  of  inoculation.  This  is  followed  by  the  appearance  of  a  small  red 
pimple,  which  speedily  vesiculates.  This  bursts  and  forms  a  little  black 
eschar,  surrounded  by  a  halo  of  redness,  in  which  secondary  vesicles 
rapidly  develop.  The  appearance  of  the  disease  is  then  quite  characteristic, 
a  raised,  inflamed  area,  with  a  central  black  depression,  surrounded  by  a 
circle  of  vesicles.  Very  striking  features  in  the  disease  are  the  remarkable 
freedom  from  severe  pain,  the  little  increase  in  the  temperature  of  the  part, 
the  dryness  of  the  slough,  the  absence  of  pus,  and  the  fact  that  the  destruc- 


'  See  Anderson,  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  Ml.     = '  Lancet,'  March  6,  1886,  p. 
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tion  of  parts  proceeds  from  the  surface  to  the  deeper  parts,  and  not  in  the 
reverse  direction,  as  in  carbuncle  or  abscess.  The  complaint  is  prone  to 
destroy  life  by  a  rapidly  fatal  form  of  septicfemia,  in  which  there  is  great 
depression,  with  headache,  sleeplessness,  and  sometimes  delirium.  Dyspnoea 
and,  in  bad  cases,  cyanosis  are  also  present,  and  towards  the  end  diarrhoea, 
vomiting,  and  great  exhaustion.  Post-mortem  examination  reveals  the  blood 
and  tissues  everywhere  infiltrated  with  a  rod- shaped  organism,  about  half 
the  length  of  the  diameter  of  a  red  blood  corpuscle,  presenting  transverse 
markings  and  in  their  interior  ovoid  spores.  The  treatment  of  the  disease, 
if  adopted  early,  is  eminently  satisfactory.  The  entire  removal  of  the  primary 
lesion  is  generally  followed  by  recovery.  The  removal  of  the  disease  must 
be  very  thorough,  the  surgeon  taking  care  to  cut  in  every  direction  through 
healthy  tissues  and  Avide  of  the  disease,  and  the  subsequent  application  of  the 
thermo-cautery  to  the  surface  of  the  wound  appears  to  give  additional  security. 
The  subsequent  constitutional  treatment  of  the  patient  must  be  nutritive 
and  stimulating,  so  as  to  enable  him  to  throw  off  the  poison  which  has 
already  been  absorbed  into  the  system,  and  to  keep  him  alive  until  this  has 
been  done.  Fluid  nutrient  food,  beef  tea,  eggs  and  milk,  with  stimulants, 
are  indicated,  and,  as  medicine,  large  doses  of  quinine. 

There  is  little  to  be  said  on  the  subject  of  foot-  and  mouth-disease,  as  Foot-  and 
hitherto  it  has  not  assumed  any  great  importance.  The  milk  of  cows  suffer-  ^jgeagg 
ing  from  this  disease  may  produce  a  similar  condition  in  human  beings  > 
especially  children.  The  symptoms  are  those  of  stomatitis,  with  a  vesicular 
eruption  on  the  inside  of  the  mouth  and  on  the  tongue,  and  in  some  cases 
on  the  fingers  and  nails,  and  more  rarely  on  the  feet,  breasts,  &c.  In  young 
children  there  is  sometimes  severe  inflammation  of  the  mouth,  throat,  and 
tongue,  and  irrepressible  diarrhoea.  Otherwise  the  prognosis  is  uniformly 
favourable,  and  the  complaint  seldom  lasts  much  more  than  a  week. 

The  most  important  matter  connected  with  this  disease  is  to  be  aware  of 
its  existence,  to  take  preca.utions  for  the  supply  of  pure  milk,  and  for  boiling 
before  use  any  which  is  at  all  suspected.  Sulphurous  acid  ni,v.-xx.  in  syrup 
of  orange-peel  and  water  has  been  fomid  beneficial.' 

'  Anderson,  '  Syst.  of  Surg.'  vol.  i.  p.  348. 
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CHAPTEll  IV. 

HEMORRHAGE  AND  COLLAPSE. 


Hsamor- 
rhage. 


The 
haemor- 
rhagic  dia- 
thesis, or 
'  haemo- 
philia.' 


H^MOERHAGE,  its  causes,  sources,  and  treatment,  forms  a  most  important 
part  of  practical  surgery,  and  in  the  judgment  of  many  eminent  surgeons  it 
is  in  the  treatment  of  unexpected  and  profuse  haemorrhage  that  the  resources 
and  qualities  of  a  great  surgeon  are  displayed  more  than  in  any  other 
emergency.  The  topic  follows  naturally  after  the  consideration  of  wounds 
and  their  treatment,  since  liEemorrhage  is  a  symptom  in  every  wound,  and 
is  the  chief  and  most  important  symptom  in  many.  Still  a  great  number, 
perhaps  the  majority,  of  the  cases  of  haemorrhage  which  surgeons  are  called 
on  to  treat,  are  not  traumatic ;  and  the  reader  will  see  in  the  sequel  that 
there  are  few  surgical  diseases  in  which  the  question  of  haemorrhage  does 
not  at  some  time  occur.  It  will  hardly  be  possible,  therefore,  to  exhibit  in 
this  place  an  adequate  view  of  all  the  causes  of  haemorrhage  in  surgical 
practice,  nor,  indeed,  would  it  be  desirable  to  repeat  here  matter  which  must 
form  a  great  part  of  the  sequel  of  the  book. 

Haemorrhage  may  be  looked  at  from  several  different  points  of  view.  Of 
these,  the  most  important,  and  those  to  which  I  shall  here  confine  myself, 
are  two— -viz.  (1)  as  to  whether  the  hemorrhage  is  spontaneous  or  traumatic, 
and  (2)  as  to  whether  the  bleeding  is  from  one  or  more  large  vessels  (arteries 
or  veins),  or  from  a  great  number  of  small  ones. 

Spontaneous  haemorrhage  is  best  illustrated  by  that  cm'ious  affection, 
which  is  seen  occasionally  in  this  country,  and  more  frequently,  it  is  beheved, 
in  Germany,  called  the  hcemorrhagic  diathesis.  In  this  diathesis  there  is  a 
constitutional  predisposition  to  bleed,  sometimes  with  no  previous  injury, 
but  commonly  after  some  sHght  wound,  very  frequently  that  of  the  removal 
of  a  tooth,  or  some  other  trifling  laceration  ;  and  the  haemorrhage  will  pro- 
ceed, sometimes,  unchecked  by  treatment,  until  the  patient  is  exhausted, 
when  it  commonly  stops,  though  in  rare  cases  it  proves  directly  fatal.  It  is 
more  common  for  death  to  follow  some  other  disease,  which  the  patient 
would  if  stronger  have  thrown  off. 

The  constitutional  tendency  is  hereditary,  and  usually  m  the  males  of 
the  family.  Females  suffer  also  from  the  disease,  but  more  rarely— an 
exemption  which  has  been  attributed  to  the  natural  outlet  proAided  by 
menstruation.  And  it  is  asserted  that  men  who  have  hfemorrhoidal  discharges 
sometimes  procure  thereby  the  cessation  of  the  hajmorrhagic  diathesis.  It 
seems,  however,  that  though  females  suffer  less  fi-equently  than  males,  the  dia- 
thesis is  commonly  received  through  the  mother.  It  is  not,  however,  always 
inherited  nor  always  congenital ;  and  it  is  said  that  the  diathesis  may  be 
excited  by  privation  of  exercise  and  confinement  in  a  damp,  unhealthy  place. 

In  some  cases  the  hfcmorrhage  is  periodic ;  and  it  is  sometimes  preceded 
by  a  distinct  warning— a  period  of  excitement,  in  which  the  pulse  beats  ex- 
cessively ;  the  patient  is  restless,  and  perceives  an  odour  of  blood  in  his 
nostrils.  Some  days  after  this  the  bleeding  will  begin,  or  if  an  injury  is 
received  the  wound  will  bleed  forthwith.  In  the  intervals  between  the 
attacks  of  haemorrhage  a  peculiar  affection  of  the  joints  may  be  noticed. 
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This  in  most  cases  is  due  to  lifemorrliage  into  the  joint,  but  it  is  probable 
that  some  of  the  swelHngs  are  purely  inflammatory.  It  is  accompanied  by 
severe  pain,  and  so  long  as  it  is  present  the  tendency  to  bleed  seems  to  be 
suspended.  The  nature  and  situation  of  the  haemorrhage  vary  ;  subcutaneous 
haemorrhage  (petechije),  bleeding  from  the  nose  and  mouth,  hsematuria, 
and  melajna  are  the  most  common. 

The  treatment  is  generally  successful.  If  the  patient  is  strong  enough  to  Treatment, 
bear  it,  free  watery  purging  (as  by  Glauber's  salt,  sodee  sulph.,  in  gss.  doses) 
seems  very  beneficial,  and  the  exhibition  of  some  salt  of  iron  (the  carbonate 
is  the  favourite  preparation)  in  the  intervals  between  the  haemorrhages  is 
often  a  great  adjuvant.  When  internal  haemorrhage  occurs,  the  ergot  of 
rye  is  highly  recommended,  and  may  be  given  in  6-grain  doses  every  half- 
hour.  External  haemorrhage  is  best  controlled  by  well-regulated  pressm'e, 
aided  by  some  astringent,  of  which  the  perchloride  of  iron  is  the  best,  or  in 
some  cases  by  the  actual  cautery.  In  some  instances  it  has  been  noticed 
that  the  bleeding  has  ceased  on  converting  a  lacerated  wound  into  a  clean 
incised  cut,  and  venaesection  has  even  been  practised  with  advantage  ;  but 
it  seems  unnecessarily  dangerous  to  make  fresh  wounds  in  a  case  where  any 
cut  may  bleed  uncontrollably. 


The  general  symptoms  of  haemorrhage  are  as  follows  : — When  profuse 
and  rapid  (as,  for  instance,  when  a  large  artery  is  laid  open),  the  patient 
rapidly  faints,  or,  if  the  htemorrhage  is  less  excessive,  the  pulse  and  tempera- 
ture fall,  and  he  feels  weak  and  faint ;  languor,  yawning,  noises  in  the  head, 
throbbing  of  the  temples,  and  flashes  of  light  in  the  eyes  precede  the  access 
of  syncope.  When  syncope  occurs,  the  bleeding  as  a  rule  stops  ;  but  if  this 
is  not  the  case,  in  consequence  either  of  the  size  of  the  vessel  or  from  some 
mechanical  impediment  to  its  closure,'  the  patient  must  die  unless  the  bleeding 
is  arrested  by  surgical  treatment.  Generally,  however,  it  does  stop,  but 
sometimes  recurs  with  the  same  train  of  symptoms,  only  more  rapidly 
ending  ua  syncope.  On  recovery  from  syncope  vomiting  often  takes  place, 
the  pulse  rises  rapidly  in  rate,  but  not  ui  volume,  being  weak,  small,  and 
easily  affected  by  any  external  agency. 

The  recurrence  of  htemorrhage  after  syncope  is  prevented  by  the  blood 
forming  a  clot  in  the  bleeding  vessel  and  in  the  tissues  around  it,  which  the 
returning  circulation  is  too  weak  to  displace;  and  this  process  is  greatly 
favoured  by  the  contraction  and  retraction  of  the  arteries  when  completely 
divided,  as  will  be  explained  further  on. 

Repeated  or  habitual  haemorrhage  produces  a  general  paUor,  or  rather  a 
waxy  appearance,  of  the  whole  body,  fainting  on  slight  exertion,  restlessness, 
emaciation,  sometimes  partial  or  complete  amaurosis,  and  frequently  constant 
and  extreme  drowsiness.  As  it  goes  on,  the  patient  becomes  more  and  more 
weak  and  exhausted,  sometimes  entirely  unconscious,  pulseless,  and  livid. 
Death  takes  place  usually  in  a  very  sudden  manner,  or  is  caused  by  some 
slight  exertion. 

It  is  hardly  possible  to  estimate  correctly  the  quantity  of  blood-loss  which 
is  necessary  to  occasion  death.  It  varies  much  with  age — infants  succumbing 
rapidly  ;  much  with  the  patient's  state  of  mind — a  haemorrhage  which  would 

•  The  main  mechanical  obstacles  to  the  closure  of  the  vessels  are  their  dilatation  by 
heat  (as  in  the  case  of  vessels  wounded  in  the  interior  of  the  body),  their  being  kept  open 
by  the  walls  of  a  bony  or  fibrous  canal  in  which  they  lie,  their  partial  division,  and  the 
presence  of  foreign  bodies  in  their  interior. 
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not  prove  fatal  if  the  patient  were  unconscious  may  easily  cause  death  when 
his  mind  is  agitated  and  his  heart  under  the  influence  of  terror  ;  much  with 
the  temperature  in  which  he  is  placed — bleeding  which  would  not  prove  fatal 
if  the  patient  were  in  a  warm  place  may  cause  death  when  the  heart  is  em- 
barrassed by  the  resistance  offered  by  tissues  congealed  by  cold ;  with  the 
organ  affected,  and  with  the  condition  of  health  or  disease  in  which  he  may 
happen  to  find  himself. 

It  has  often  been  noticed  that  after  repeated  bleedings  (either  accidental 
or  therapeutic)  the  blood  becomes  watery,  more  prone  to  escape  fi-om  the 
vessels,  even  without  injury,  and  less  apt  to  coagulate. 


Inj  lilies  of 
arteries. 


Contusions. 


Laceration 
of  internal 
and  middle 
coats. 


The  bleeding  which  occurs  in  most  wounds  proceeds  chiefly  from  the 
capillaries  and  from  small  vessels  which  cease  to  bleed  spontaneously.  But 
bleeding  from  the  larger  arteries  must  be  at  once 
stopped,  or  else  it  will  prove  fatal,  or  at  any  rate 
cause  a  most  injurious  loss  of  blood. 

The  injuries  of  arteries  may  be  thus  classified  : 
1.  Contusion.  2.  Partial  laceration.  3,  Complete 
laceration.  4.  Partial  division.  5.  Complete  division. 

1.  About  contusion  of  arteries  little  is  really 
known.  It  seems  mideniable  that  contraction  and 
even  total  closure  of  the  artery  may  follow  on  mere 
contusion,  and  that  this  may  be  a  cause  of  gangrene. 
So  Guthrie  relates  a  case  in  which  a  bullet  passed 
between  the  popliteal  artery  and  vein  without  open- 
ing either.  Gangrene  ensued,  and  the  man  died. 
'  The  coats  of  the  artery  were  not  destroyed  in  sub- 
stance, though  bruised ;  it  was  at  this  spot  much 
contracted  m  size,  and  filled  above  and  below  with 
coagula.'  '  But  such  injuries  can  hardly  occur 
uncomplicated,  nor  can  the  exact  condition  of  the 
artery  be  diagnosed.  They  must  be  treated  by  the 
ordmary  rules  for  traumatic  gangrene, 

2.  Partial  laceration  of  the  artery  consists  in  the 
tearing  of  the  internal  and  middle  coats  while  the 
external  coat  remains  entire.  I  once  had  an  oppor- 
tunity of  seeing  the  symptoms  of  this  injury  so 
clearly  marked  that  it  was  easy  to  diagnose  both  the 
nature  and  the  precise  seat  of  the  lesion.  A  man 
was  brought  into  St.  George's  Hospital  with  a  very 
severe  injury  to  the  head,  caused  by  a  fall  from  his 
horse,  of  which  he  died  in  8^  hours.  On  examining 
him  about  an  hour  after  his  admission  there  was 

pulse  in  one  wrist;  on  the  other  side  it  was 


Fig.  13 


no 


The  axillary  artery, 
sliowing  laceration  of  its 
two  iiiteriial  coats,  which 
liave  been  dissectccl,  by  the 
force  of  the  blood-streain, 
from  the  external  coat  for 
about  half  an  inch,  and 
turned  down  into  the  cavity 
of  the  vessel  so  as  to  block 
it  up.  a  shows  the  coagu- 
lum  lodged  above  the  re- 
versed portion  of  the  inner 
coats  ;  6.  the  sheath  of  the 
vessel,  which  was  perfectly 
natural.— From  St.  George's 
Hospital  Museum,  Ser.  vi. 
Xo.  95. 


Li  the  axilla  the  pul- 


perfectly  natural.  The  pulse  had  been  felt  in  both 
wrists  when  he  was  first  brought  into  the  hospital, 
sation  could  be  felt  down  to  a  certain  pomt,  and  there  it  stopped  at  once. 
There  was  no  bruise  nor  any  other  injury  in  the  armpit.  It  was  easy  to  see 
that  the  axillary  artery  had  been  partly  torn  at  this  spot,  and  that  the  torn 
coats  had  been  pushed  into  the  tube  of  the  vessel  by  the  blood  so  as  to  close 

'  Guthrie,  '  On  Wounds  and  Injuries  of  the  Arteries,'  p.  22,  case  24. 
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the  tube,  and  the  condition  of  the  artery  was  exactly  verified  by  post-mortem 
examination,  as  is  represented  in  the  annexed  figure.' 

The  injury  here  is  not  exactly  the  same  as  that  which  is  inflicted  by  the 
surgeon  in  the  operation  of  tying  the  artery.  Under  these  circumstances 
the'internal  and  middle  coats  are  cleanly  cut,  as  with  a  knife  ;  they  are  not 
separated  from  the  external  coat,  and  there  is  no  curling  up  in  the  lumen 
of  the  tube.  When,  however,  these  coats  are  ruptured  by  a  crushing, 
twisting  force,  they  are  separated  from  the  external  coat,  and  by  virtue 
of  their  elasticity  and  contractility  become  curled  up  in  the  interior  of 
the  vessel,  leaving  the  external  coat  exposed  for  a  considerable  extent 
(see  fig.  13).  This  may  expand  into  a  false  aneurism  (see  the  section  on 
Aneurism),  but  generally  becomes  blocked  with  coagulum  and  the  artery 
obliterated. 

8.  Rupture  or  complete  subcutaneous  laceration  of  an  artery  is  most  Rupture  or 
commonly  seen  in  the  popliteal  and  axillary  vessels.    It  must  be  the  result  ia™ration : 
of  great  violence,  and  is,  therefore,  usually  accompanied  by  other  lesions,  subcuta- 
The  circulation  ceases,  the  pulse  disappears  from  the  arteries  below,  the 
temperature  of  the  limb  raj)idly  falls,  enormous  extravasation  of  blood 
below  the  fascia  distends  the  limb  ;  in  some  cases  a  bruit  can  be  heard.  I 
have  never  seen  any  case  where  pulsation  was  present  in  the  extravasated 
blood.    Gangrene  rapidly  ensues  if  the  limb  is  not  amputated.    Such  cases 
are  easy  of  diagnosis  from  the  rapid  fall  of  temperature,  the  great  swellmg, 
and  the  loss  of  pulsation  in  the  arteries  below  the  seat  of  injury. 

But  I  have  seen  cases  where  some  amount  of  circulation  went  on,  and 
where  pulsation  was  at  first  perceptible,  though  feeble,  in  the  arteries  below, 
yet  where  gangrene  set  in,  though  not  so  rapidly  ;  ^  and  after  amputation  the 
artery  was  found  completely  separated  into  two  parts.  Either  the  blood  at 
first  found  its  way  from  one  end  of  the  artery  into  the  other,  the  rupture 
being  complete,  or,  as  is  more  probable,  the  laceration  was  at  first  incom- 
plete, but  the  mitorn  part  of  the  vessel  afterwards  gave  way. 

If  the  diagnosis  can  be  made  with  certainty,  primary  amputation  is  the 
safest  course  in  the  lower  limb.  In  the  arm  the  surgeon  would  tie  the  vessel 
if  the  swelling  were  increasing,^  or  if  not  would  trust  to  pressure  on  the 
artery  above,  with  careful  bandaging  of  the  whole  limb,  and  a  compress  at 

'  The  reader  may  consult  with  advantage  an  interesting  paper  by  Mr.  Charters 
Symonds  ('  Guy's  Hospital  Eeports,'  1884,  p.  275),  which  contains  an  excellent  risumi 
of  the  subject. 

-  A  case  is  related  by  Mr.  Pick,  in  '  Path.  Trans.'  vol.  xvii.  p.  74,  in  which  the  lacera- 
tion was  at  first  incomplete,  and  the  patient  was  able  to  walk  several  miles  after  the 
accident.  Gangrene  came  on  very  gradually,  and  amputation  was  not  performed  till 
thirty-five  days  after  the  injury.  The  two  parts  of  the  popliteal  artery  were  still  united 
by  a  fragment  of  the  anterior  wall  of  the  vessel.  Mr.  Rivington  has  related  in  the  '  Brit. 
Med.  Journ.'  Jan.  12,  1878,  a  very  interesting  case  in  which  the  popliteal  vein  was  com- 
pletely torn  across,  while  the  internal  and  middle  coats  of  the  artery  were  lacerated. 
There  were  also  other  lesions.  In  this  case  a  clicking  sound  was  heard  with  the  stetho- 
scope, caused  by  the  flaj)ping  backwards  and  forwards  of  the  lacerated  coats  inside  the 
artery,  there  being  still  a  feeble  pulsation  in  the  tibial  vessels.  In  Dr.  Fenwick's  case 
referred  to  in  the  next  note,  the  pulsation  in  the  lacerated  artery  could  be  clearly  traced 
with  the  stethoscope  by  a  humming  sound  which  ceased  at  the  injured  spot. 

'  A  very  interesting  and  instructive  case  is  reported  in  the  'Brit.  Med.  Journ.'  Sept.  29, 
1883,  by  Dr.  Fenwick  of  Montreal,  in  which  the  axillary  artery  was  lacerated,  along  with 
simple  fracture  of  the  humerus  two  inches  below  the  joint.  The  arm  was  rapidly  turning 
cold,  and  gangrene  was  threatened  from  the  pressure  of  the  extravasated  blood.  On  the 
wounded  artery  having  been  tied  and  the  clot  turned  out,  the  arm  recovered  its  temperature 
and  the  patient  completely  recovered. 
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the  seat  of  injury.  But  in  the  upper  extremity,  as  in  the  lower,  when 
gangrene  has  commenced  amputation,  should  be  no  longer  delayed. 

The  total  laceration  of  an  artery  in  a  wound,  as  when  a  limb  is  torn  off 
by  machinery,  does  not  usually  give  rise  to  haemorrhage ;  the  artery  is 
twisted  by  the  force  exactly  in  the  same  way  as  it  is  by  the  surgeon  in  an 
amputation,  and  it  can  be  seen  pulsating  dowji  to  tlie  lacerated  part.  The 
process  by  which  it  is  closed  will  be  described 
under  the  head  of  Torsion,  further  on. 

4.  The  incomplete  is  often  a  more  serious  in- 
jury than  the  complete  division  of  an  artery,  since 
the  wounded  artery  is  prevented  from  retracting. 
Thus,  when  arteriotomy  was  a  recognised  opera- 
tion, the  anterior  temporal  artery  was  punctured, 
and  would  continue  to  bleed  as  long  as  the  pmic- 
ture  in  the  vessel  corresponded  to  that  in  the 
skin.  When  the  surgeon  wished  to  stanch  the 
hemorrhage  he  cut  the  vessel  across* 

The  direction  of  the  wound  is  of  some  im- 
portance in  reference  to  the  probability  of  future 
mischief.  Thus,  if  a  longitudinal  wound  be  in- 
flicted on  an  artery  in  a  Hving  animal,  and  the 
wound  be  afterwards  examined,  it  will  be  found 
to  be  a  mere  slit,  while  a  transverse  wound  gapes 
open  and  becomes  oval,  or  rather  lozenge-shaped, 
in  consequence  of  the  state  of  longitudinal  tension 
in  which  the  vessel  normally  is  placed,  rather  than 
from  any  retraction  of  the  muscular  fibres.  Mr. 
Savory  shows  that  a  similar  shape  is  assumed  by 
transverse  wounds  made  after  death,  and  that  on 
dissecting  the  artery  away  and  removing  it  from 
the  body  the  wound  closes  again.' 

An  artery  partially  divided  will  go  on  bleeding 
until  some  efficient  external  obstacle  is  opposed  to 
the  exit  of  blood,  and  this  is  often  effected  by  the 
displacement  of  the  various  layers  of  tissue  over- 
lying the  vessel  (so  that  the  wound  in  the  artery 
no  longer  corresponds  to  that  in  the  sldn),  and  by 
the  accumulation  of  blood-clot  in  the  hiterspaces. 
When  the  bleeding  stops,  the  wound  may  close 
like  any  other  wound,  or  it  may  give  way  to  the 
distending  force  of  the  circulation  till  a  traumatic 
aneurism  has  formed,  as  wiU  be  shown  in  spealring 

of  AnEUBISM.  .  1  .      -i.!  • 

There  is  another  form  of  incomplete  division,  very  rarely  met  with,  m 
which  the  weapon  has  divided  the  external  coats  of  the  vessel,  but  without 
nenetrating  its  tube.  As  it  seems  certain,  however,  that  the  mtenia  (or 
internal  and  part  of  the  middle)  coat  which  has  been  left  uncut  will  yield  to 
the  force  of  the  circulation  afterwards,  this  injury  is  to  be  regarded  and 
treated  exactly  as  a  wound  penetrating  the  vessel.^ 

.  n„  tlip  Shane  of  Transverse  Wounds  of  the  Bloodvessels.' 
328-29    A  gentleman  h.a  cnt  his  throat,  inflictrng  a  pnnotured  wound  on  the  mtemal 


Fig.  14.  Diagrammatic  representa- 
tion of  complete  division  of  an  ar- 
tery. The  ends  of  the  vessel  (a  n) 
are  seen  to  be  retracted,  i.e.  drawn 
up  into  the  sheath;  a.-aAcontincled, 
i.e.  compressed  into  a  conical  shape 
by  the  contraction  of  the  circular 
muscular  fibres.  The  part  of  the 
sheath  thus  left  vacant,  the  ends 
of  the  vessel,  and  the  tissnes 
around  the  sheath  are  represented 
as  filled  with  clot.  The  clot  often 
extends  as  far  as  the  nearest 
branch  on  either  side,  tapering 
as  it  extends  up  the  vessel,  and 
clot  is  also  poured  out  external 
to  the  sheath.  The  cut  in  the 
sheath  (6  b)  is  here  represented  as 
a  linear  fissure.  In  practice  the 
sheath  would  gape  more  widely, 
as  it  is  on  the  stretch. 
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5.  When  an  artery  is  completely  divided,  it  retracts  and  contracts.  It  Complete 
retracts  since  it  is  always  on  the  stretch,  and  therefore  when  divided  its 
ends  separate,  exactly  as  those  of  any  other  elastic  tube  would  do,  and  it 
contracts  from  the  irritation  of  the  injury  acting  on  its  circular  muscular 
fibres  and  causing  them  so  to  narrow  the  calibre  of  the  vessel  that  it  tapers 
out  into  a  conical  end  within  the  sheath.'  This  contraction  of  the  muscular 
fibres  offers  an  obstacle  to  the  circulation  of  blood  through  the  vessel,  and 
therefore  to  the  occurrence  of  htemorrhage,  which  is  in  proportion  to  the 
strength  of  the  muscular  coat,  and  is  therefore  much  more  efficient  in  the 
smaller  arteries,  where  the  muscular  coat  is  very  much  stronger  relatively  to 
their  size  (and  therefore  to  the  pressure  of  the  blood-stream  on  them),  than 
it  is  in  the  great  arteries,  where  it  is  entirely  unable  to  resist  the  pressure  of 
the  circulation.  Hence  the  total  division  of  a  large  artery  by  a  clean  cut 
proves  fatal  at  once  unless  the  vessel  is  promptly  secured,  whilst  arteries  of 
smaller  calibre  will  cease  to  bleed  with  or  without  the  assistance  of  syncope. 
John  Hunter  says  that  he  believes  if  a  leg  were  amputated  with  no  precaution 
for  stopping  haemorrhage  that  the  patient  would  not  usually  bleed  to  death,  i.e. 
that  arteries  the  size  of  the  tibials  would  generally  close  spontaneously.^ 

All  injuries  of  veins  are  less  formidable  in  their  immediate  consequences  Injuries  of 
than  similar  injuries  of  arteries  of  the  same  calibre,  in  consequence  of  the 
diminished  force  of  the  circulation,  and  of  the  weakness  of  the  walls  of  the 
veins,  whereby  the  pressure  of  the  neighbouring  parts  and  of  the  extravasated 
blood  is  enabled  to  act  on  them  much  more  powerfully.    It  is,  therefore,  much 
easier  to  stop  venous  haemorrhage  than  arterial,  and  it  is  hardly  ever  necessary 
to  tie  any  except  the  largest  veins  and  those  which  are  kept  open  by  the  walls 
of  the  canals  in  which  they  lie.    But  contusion,  laceration,  or  any  other 
injury  to  a  vein  may  have  very  serious  and  even  fatal  after-consequences,  quite 
apart  from  any  danger  of  bleeding.    Thus,  Mr.  Syme^  has  shown  that  many 
of  the  deaths  after  ligature  of  the  arteries  may  with  great  probability  be 
attributed  to  injury  inflicted  on  the  accompanying  vein  :  and  since  surgeons 
have  been  more  alive  to  this  consideration  the  mortality  after  ligature  of  arteries 
has,  I  beHeve,  decreased  considerably.   Further  observations  on  this  topic  will 
be  found  in  the  chapter  on  Diseases  op  the  Veins. 

Another  very  formidable  consequence  which  sometimes  follows  wound  of  a  Entrance  of 
vein  is  the  entrance  of  the  air  into  it.    When  the  air  rushes  into  the  vein  in  yg^i^g 
such  large  quantities  as  to  fill  the  right  auricle  of  the  heart  with  air  it  usually 
produces  instant  death, ^  for  the  air  passes  through  the  auriculo- ventricular 

jugular  vein  and  a  scratch  on  the  carotid  artery.  Guthrie  took  up  the  punctured  portion 
of  the  vein  with  a  tenaculum,  and  included  it  in  a  ligature.  The  wound  in  the  vein 
healed,  and  the  ligature  came  away,  leaving  the  vein  pervious  and  without  a  trace  of  in- 
juiy.  The  artery  was  not  interfered  with,  and  it  gave  way  on  the  eighth  day,  causing  so 
much  hfemorrhage  that,  although  both  ends  of  the  vessel  were  secured  as  soon  as  possible, 
the  patient  died  of  exhaustion  soon  afterwards. 

'  In  Hunter's  works,  vol.  iii.  pp.  157  et  seq.,  will  be  found  some  very  interesting  expe- 
riments on  the  contraction  of  the  muscular  fibres  of  arteries  in  the  lower  animals  under 
the  stimulus  of  exposure  and  loss  of  blood,  and  on  the  length  of  time  during  which  they 
retain  their  vital  property. 

-  'An  artery  of  moderate  dimensions,'  says  Guthrie  ('Dis.  and  Inj.  of  Arteries,' p. 
222),  '  such  as  the  tibial  or  brachial,  and  particularly  all  below  these  in  size,  are  in 
general  capable,  by  their  own  intrinsic  powers,  of  arresting  the  passage  of  the  blood 
through  them,  without  any  assistance  from  art,  or  from  the  surrounding  parts  in  which 
they  are  situated.' 

'  '  Principles  of  Surgery,'  p.  97. 

'  This  is  sometimes  done  experimentally  in  killing  horses.    A  pipe  is  inserted  into 
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valve  and  opens  it ;  then,  on  the  contraction  of  the  ventricle,  the  air,  being  a 
much  lighter  fluid  than  blood,  cannot  shut  the  valve  flaps,  and  so  the  heart's 
action  comes  to  a  stop.  When  a  smaller  quantity  passes  in,  the  patient  faints, 
but  recovery  often  ensues.  The  entrance  of  the  air  (which,  in  practice,  always 
occurs  in  surgical  operations)  is  denoted  by  a  whistling  sound,  after  which 
syncope  at  once  occurs.  As  far  as  I  know,  this  has  only  hitherto  occurred 
in  operations  on  the  neck  or  axilla,  though  it  seems  possible  in  other  regions 
also  : '  and  it  appears  to  have  become  much  rarer,  if  not  altogether  unlmown, 
since  operations  have  been  more  generally  performed  under  the  influence  of 
full  anaesthesia,  the  accident  bemg  no  doubt  often  caused  by  the  patient's 
struggles.  The  vein  having  been  imperfectly  divided,  and  being  prevented 
from  entirely  collapsing  by  its  adhering  in  part  to  the  surroimding  tissues, 
some  sudden  movement  draws  the  incision  open  while  the  motion  of  the  chest 
in  inspiration  is  producing  a  tendency  to  vacuum  in  the  venous  system. 

The  first  thing  to  do  is  to  compress  the  wounded  vessel  with  the  finger, 
so  as  to  prevent  the  entrance  of  more  air.  Treves  has  recommended  that  the 
wound  should  be  filled  with  water,  so  as  to  prevent  the  further  entrance  of 
air,  and  at  the  same  time  to  allow  any  air  to  escape  which  can  be  forced  out 
of  the  right  side  of  the  heart,  by  compressmg  the  chest-wall  durmg  expira- 
tion. 

The  remedies  are  those  for  profound  syncope,  viz.  the  recumbent  position, 
forcing  the  blood  towards  the  heart  by  chafing  the  limbs,  excitmg  the  heart 
to  action  by  galvanism,  administering  ammonia  by  the  nostrils  and  brandy 
by  the  rectum,  and  possibly,  if  there  be  time  for  it,  injecting  warm  water 
into  the  veins  in  quantities  of  about  2  ozs.  at  a  time. 

The  occasional  occurrence  of  this  dreadful  accident  will  of  course  teach 
the  surgeon  caution  in  dissecting-operations  about  the  neck  and  axilla. 

When  a  surgeon  is  called  to  a  case  of  hajmorrhage  his  first  care  is  to 
stop  it  for  the  moment,  which  is  always  readily  done,  if  there  is  an  open 
wound,  and  the  bleeding  comes  from  a  definite  point,  by  moderate  pressure 
with  the  finger  on  the  bleeding  spot.  The  bleeding  even  from  a  very  large 
artery,  if  cleanly  exposed  (e.g.  the  femoral  in  a  wound  m  the  gi'oin),  requu-es 
remarkably  httle  pressure  to  check  it  for  the  time.  And  if  the  bleedmg 
point  is  not  plainly  visible,  well  directed  pressure  on  a  pad  of  some  soft  sub- 
stance filHng  the  whole  wound  will  suspend  the  haemorrhage  until  tune  has 
been  obtained  for  the  definite  treatment. 

Next,  the  question  occurs— Is  the  hjemorrhage  arterial,  venous,  or  capil- 
lary? n  ■     ^^  4- 

Let  US  suppose  a  large  artery  wounded,  and  the  wound  m  the  artery 
correspondmg  directly  to  the  skin  wound.  The  blood  leaps  out,  of  a  bright 
red  colom-,  in  jets  synchronous  with  the  heart's  beats,  and  often  to  a  distance 
of  some  feet  from  the  patient's  body.  In  the  wound  of  a  large  vem,  on  the 
other  hand  (phlebotomy  is  a  famHiar  instance),  the  blood  pours  out  m  a  dark 
purple  (Modena-red)  stream  which  is  continuous,  and,  if  jetting  at  all,  tlie 

the  iuKular  vein,  and  then  if  about  thrice  as  much  air  is  blown  into  the  vein  as  a  healthy 
In  can  erau  kt  one  full  expiration,  the  horse  will  fall  dead.  See  Moore's  essay  m 
^Svst  o?  Suva  '  vol.  i.  p.  372,  3rd  ed.,  to  which  I  must  also  refer  the  reader  for  a  full  dis- 
cission of  the  various  theories  about  the  manner  of  death  in  these  cases.  I  have  only 
stated  in  the  text  the  one  which  seems  to  me  the  most  satisfactory.  , 

.  Dr  Cordwent  has  related  a  case  of  parturition  in  which  he  believes    hat  death 
occurred  from  entrance  of  air  into  the  uterine  veins  ('St.  George's  Hospital  Reports, 
vol.  vi.). 
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jets  are  not  interrupted,  but  only  augmentations  of  the  force  and  extent  of 
the  stream,  synchronous  not  with  the  heart's  action,  but  with  expiration  or 
with  muscular  efforts. 

So  far  there  is  no  difficulty  with  the  diagnosis.  And  in  the  case  of  smaller 
arteries  there  is  also  no  difficulty  so  long  as  the  flow  of  blood  is  unobstructed 
by  the  superjacent  tissues.  But  in  small  wounds,  even  of  considerable  arte- 
ries, lying  deeply,  and  having  a  circuitous  communication  with  the  exterior, 
the  bleeding  may  be  so  gentle  that  there  is  little  to  distinguish  it  from  venous 
oozing  in  its  manner  of  coming  out  or  in  its  colour,  for  venous  blood  quickly 
turns  red  on  its  exposure  to  the  air.  In  this  case  the  persistence  of  the 
haemorrhage  is  a  valuable  sign  that  it  is  an  artery  which  is  wounded ;  and 
the  effect  of  pressure  above  is  another.  Pressure  applied  to  the  nearest 
accessible  trunk  between  the  wound  and  the  heart  will  suspend  arterial 
ha3morrhage ;  while,  if  it  affects  the  venous  bleeding  at  all,  it  will  augment 
it.    If  a  bruit  can  be  heard  it  will  of  course  be  decisive. 

Having  settled  that  the  bleeding  is  arterial,  the  next  question  is  whether 
it  comes  from  a  trunk  artery  or  a  branch.  The  bleeding  caused  by  a  wound 
of  a  branch  close  to  its  trunk  (as  of  the  superficial  pudic  near  the  common 
femoral,  the  circumflex  iliac  near  the  external  iliac,  or  the  sural  near  the 
pophteal)  has  been  constantly  mistaken  for  a  wound  of  the  trunk  itself.  The 
main  diagnostic  sign  is  that  the  pulse  in  the  lower  part  of  the  artery  is  very 
much  more  affected  (not  necessarily,  however,  suppressed)  when  the  artery 
itself  is  wounded  than  when  one  of  its  branches  is  cut  across,  and  the  persis- 
tence of  the  haemorrhage  is  a  valuable  sign  of  lesion  of  a  main  trunk. 

When  the  htemorrhage  has  been  diagnosed  to  be  from  a  trunk  artery  no 
time  should  be  lost  in  securing  it.    If  the  position  of  the  wound  permits  it,  a 
tourniquet,  or  finger  pressure,  should  be  placed  on  the  artery  at  some  distance 
above  the  wound,  or  Esmarch's  bandage  applied ;  then  the  wound  should  be 
enlarged  sufficiently  to  permit  an:  easy  dissection  of  the  wovmded  vessel,  and 
the  artery  should  be  tied  above  and  below  the  hole  in  it,  and  divided  between 
the  two  ligatures.    If  the  wound  in  the  artery  is  not  at  once  visible,  the  re- 
laxation of  the  tourniquet  will  show  the  surgeon  where  the  bleeding  comes  from, 
and  will  lead  him  to  it.    A  ligature  above  the  wound  only  will  sometimes 
stop  the  bleeding,  especially  in  arteries  of  the  lower  limb;  but  even  here  it  is  far 
more  safe  to  tie  the  vessel  above  and  below  the  wound.    If  this  is  not  done, 
the  lower  end  will  probably  begin  to  bleed  as  soon  as  the  circulation  is  re- 
established ;  and  it  is  an  old  observation,  on  which  Mr.  Guthrie  used  to  lay 
very  much  stress,  that  the  bleeding  from  the  lower  end  is  of  a  venous 
character,  both  in  colour  and  flow.^    This  is  certainly  true  of  the  arteries  of 
the  lower  limb,  but  in  the  neck,  and  frequently  in  the  upper  extremity,  both 
ends  will  bleed  per  saltum.    It  may  be  advisable  sometimes  to  place  a  tem- 
porary ligature  round  the  trunk  vessel,  as  recommended  by  Mr.  Eivington,^ 
when  the  wounded  artery  is  inaccessible  or  cannot  easily  be  found.  Having 
secured  the  artery,  the  surgeon  must  examine  the  vein,  or  if  there  is  a  wound 
of  a  large  vein,  the  bleeding  from  which  is  increased  by  the  application  of 
the  tourniquet  above,  it  may  be  held  in  check  during  the  operation  by  another 
tourniquet  below.^    When  the  wounded  vein  has  been  exposed  the  surgeon 

'  Guthrie,  '  Wounds  and  Injuries  of  Arteries,'  p.  248. 

Clin.  Soc.  Trans.'  vol.  xvii.  p.  79.    See  also  a  paper  by  Mr.  Treves,  'Lancet,'  Jan 
1888,  p.  111. 

'  The  application  of  Esmarch's  bandage  is  usually  more  convenient  on  this  account 
than  that  of  the  tourniquet,  but  some  surgeons  prefer  the  application  of  the  tourniquet 
or  finger-pressure  in  consequence  of  the  facility  of  relaxing  and  reapplying  it. 
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must  choose  for  himself,  accordmg  to  the  size  of  the  wound  and  of  the  vein, 
whether  he  will  trust  to  pressure,  or  tie  the  vein  as  Avell  as  the  artery.  The 
superficial  femoral  and  its  vein  have  often  been  tied  together  (by  John  Hunter, 
Roux,  &c.),  the  pophteal  artery  and  its  vein  for  a  wound  (by  Mr.  Holthouse), 
and  the  common  carotid  and  internal  jugular  in  removing  a  tumour  (by 
Langenbeck),  without  bad  consequences.' 

If  no  tourniquet  can  be  apphed  above  the  wound  the  operation  becomes 
far  more  difficult  and  dangerous.  The  leading  case  here  is  one  in  which 
Mr.  Syme  tied  the  carotid  artery  when  wounded  at  the  root  of  the  neck.^ 
The  left  forefinger  must  be  inserted  into  the  wound  (which  is  to  be  cautiously 
enlarged  for  that  purpose  sufdciently  to  admit  the  finger)  so  as  to  control 
all  bleedmg.  Then,  with  the  help  of  his  assistant,  the  surgeon  must  bring 
the  artery  into  view  above  his  finger  (i.e.  between  his  finger  and  the  heart), 
and  when  he  has  scratched  it  bare,  and  tied  the  hgature  round  it,  he  may 
remove  his  finger,  clear  all  the  clots  away,  and  secure  the  distal  part  of  the 

If  the  wound  in  the  skin  has  been  commanded  by  pressure,  and  there  is 
no  bleeduig,  the  surgeon  may  think  it  better  to  wait,  in  order,  should  a  trau- 
matic aneurism  form,  to  treat  it  afterwards.  But  if  the  extravasation  of  blood 
be  plainly  mcreasing,  the  case  should  be  treated  just  hke  a  recent  womid. 

When  the  bleeding  has  been  arrested  by  pressure  it  is,  as  a  rule,  unad- 
visable  to  disturb  the  dressings  at  all. 

There  are  cases  in  which  it  is  justifiable  to  tie  the  artery  at  some  distance 
above  the  wound,  as  in  aneurism.  Thus,  if  the  wounded  vessel  be  inaccessible, 
as  when  the  internal  carotid  has  been  wounded  through  the  mouth,  the 
common  trunk  has  been  tied  with  success  ;  ^  or  when  the  patient  has  aheady 
lost  a  great  deal  of  blood,  and  the  surgeon  thinks  that  a  prolonged  operation 
and  deep  incisions  would  prove  fatal,  the  artery  has  been  successfuUy  tied 
above  where  it  was  more  superficial.^  But  this  must  be  aUowed  to  be  only 
a  pis-aller,  and  if  it  fails  to  check  the  bleeding  the  patient  wiU  be  in  very 
serious  danger.  The  only  case  in  which  the  practice  is  recogmsed  is  that  of 
a  wound  of  the  palmar  arch. 

.  See  the  account  by  Mr.  Annandale  (' Laricet,'  April  24,  1875)  of  a  case  in  ^vhich  he 
tied  the  popliteal  artery  and  vein  in  a  case  of  arterio-venous  aneurism.  See  also  a  %ery 
nteresting  case  by  Mr  SheUd  ('  Med.  Soc.  Proceedings,'  vol  p.  261),  m  which  he  ed 
the  coxnmon  femo/al  artery  and  vein  on  account  of  hemorrhage  from  a  ploughing  bubo^ 
The  mtient  died  on  the  eleventh  day  from  pyaemia,  but  no  gangrene  occur  ed.  The  ^e  n 
was  Steilted  below  the  entrance  of  the  saphena,  which  had  no  doubt  been  the  mam 
chaHFel  for  the  re-establishment  of  the  venous  circulation. 

2  Svme's  '  Observations  in  Clinical  Surgery,'  p.  154.  .  . 

3  See  Mr  H.  C.  Johnson's  case,  in  ■  Lancet,'  1850,  vol.  ii.  p.  118    This  case  is  e^■.- 
dently  aUuded  to  in  Mr.  Guthrie's  '  Commentaries,'  6th  ed.  p.  256  where  he  proposes  o 

I  tv,.  internal  carotid  artery  when  wounded  from  the  mouth  by  an  operation  in 
Xch  the   ars  of  the  Jaw  is  to  be  divided  along  .dth  the  internal  pterygoid  muscle 

.„!npd  r  the  stylo  d  process  and  its  muscles  with  the  glosso-pharyngeal  nerve 
dicSlome'  0?  the  styloid  muscles  divided,  &c.    No  surgeon  would,  I  am  sure  trus 
Sft'o  attemp^^^^^^         operation,  audit  is  rendered  the  more  unjustifiable  by  the 
hm^self  to  attempt  suci        ^  ^ripps,  that  it  is  usually  not  the  internal  carotid,  bu 

'  '  Cnches  o  Uie  eternal  which're  wounded  in  injuries  of  this  sort.  For  this  and 
some  branches  of  the  e^^^^^^^^  ^.^  ^^^^  ^^^^^.^^^1  ^nd  afterwards,  if 

other  reasons      ;^    J^^J^  ,,,,  bifurcation  ('  Med.-Chir.  Trans.'  Ixi.  229). 

necessary,  the  inteinal  caiotui  nea    ^  v  ^  ^^^^^  ^^^^  ^^^^^^  ^^^^ly 

1  ;  f "  "l"  moriW  ter  a  "  imk  he  femoral  deep"  in  the  thigh,  probably  in  Hun- 
dead  from  hffimorihage  ^^^^  ™"         ^  difficult  dissection  must  prove  fatal 

recovered  without  further  bleeding. 
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In  some  cases  also  in  which  the  wound  and  the  hmb  generally  are  much 
inflamed  it  may  be  more  prudent  to  tie  the  artery  higher  up  ;  as  recommended 
by  Dr.  Campbell  of  New  Orleans  (m  a  paper  referred  to  on  page  105) ;  and 
the  success  of  this  practice  in  such  inflamed  wounds  has  led  to  the  proposal 
of  hgature  of  the  mam  artery  of  the  limb  as  a  method  of  treating  complicated 
wounds  and  diffuse  inflammation  of  the  limb  generally. 

There  are  rare  cases  in  which  the  surgeon  departs  from  the  usual  rule,  of 
not  tying  an  artery  unless  it  is  bleeding.  These  are  mamly  cases  in  which 
he  judges,  by  the  severity  of  the  previous  bleeding,  that  a  large  vessel  has  been 
wounded,  and  that  the  htemorrhage  will  probably  recur,  and  when  the  patient 
must  be  left  at  a  distance  from  competent  aid.  Otherwise  it  is  better  to  put 
careful  pressure  over  the  wounded  part,  and  leave  a  tourniquet  loosely  applied 
over  the  trunk  above,  with  instructions  to  the  nurse  to  screw  it  down  if  the 
bleeding  recurs,  and  send  at  once  for  the  surgeon. 

||  ^  The  hgature  of  arteries  was  a  method  of  suppressing  haemorrhage  so  in- 
finitely superior  m  every  way  to  the  cautery,  which  was  previously  in  vogue, 
in  freedom  from  pain,  in  ease  of  apphcation,  in  efficacy,  in  safety,  and  in  im- 
mimity  from  future  ill-consequences,  that  it  is  hardly  to  be  wondered  at  that 
Ambrose  Pare,  its  inventor,  declared  that  he  considered  it  almost  a  divine 
inspiration.  The  mode  of  application  of  a  ligature  varies  according  as  it  has 
to  be  apphed  to  a  vessel  in  its  continuity,  or  the  cut  end  of  an  artery  has  to 
be  tied  in  an  open  wound.  It  will  be  well  first  to  describe  the  method  of 
hgatui-mg  a  vessel  in  its  continuity.  The  skm  and  all  other  tissues  which 
cover  its  sheath  must  be  divided  accord- 
ing to  rules  based  on  the  known  anato- 
mical relations  of  each  artery,  and  which 
will  be  found  in  the  sequel.  The  sheath 
is  recognised  by  the  pulsation  of  the  vessel 
beneath  it,  and  by  the  absence  of  the 
white  colour  of  the  wall  of  the  artery. 
It  is  pinched  up  with  a  pair  of  fine  for- 
ceps, and  a  small  nick  is  made  in  it  with 
the  knife  held  horizontally,  so  as  not  to 


Tig.  15. 


Aneurism-needle.   The  point  is  rounded  or 
blunt,  and  has  an  eye  in  it. 


Pig.  16.  An  artery  tied  witli  a  stout  ligature 
and  then  laid  open,  a  a  show  the  internal 
and  middle  coats  divided  and  turned  down 
for  a  short  distance  below  the  ligature,  in 
order  to  expose  the  undivided  external  coat. 

endanger  the  artery.  This  little  opening  is  enlarged  with  the  point  of  the 
toector  ti  1  the  aneurism-needle  can  be  easily  passed  round  the  naked  vessel, 
ihe  sheath  is  only  to  be  disturbed  so  far  as  is  absolutely  necessary  for  this 
purpose.  The  ligature  is  then  to  be  passed  and  the  knot  tied  gradually  and 
finnly,  with  as  little  disturbance  as  possible  to  the  vessel.  The  knot  must 
De  a  reel  knot,  and  not  a  '  granny,'  which  would  slip. 

vanw'nf  t'"''"  ('Med.-Chir.  Trans.' Ixii.  p.  230)  has  laid  stress  on  the  supposed  ad- 

S^g  tLSr^al'^^7"^'^''"■"""'^^"^*  sufficient  to  occlude  the  vessd  w  thout 
viaing  the  internal  coats  ;  and  more  recently  "Mr.  Ballance  and  Mr.  Edmunds  (Ibid.  vol. 
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The  immediate  effect  of  the  Hgature  is  that  the  internal  and  middle  coats 

are  cleanly  divided,  as  if  by  a  knife  (fig.  16),  and  the  external  coat  is  strangled. 

The  changes  which  now  ensue  are  as  follows.    The  blood  coagulates  in  the 

interior  of  the  artery,  the  coagulum  extending  in  many  cases  to  the  nearest 

considerable  branch  on  either  side  of  the  ligature.   It  is 

conical  in  shape,  filling  the  whole  tube  at  the  point  of 

ligature,  and  gradually  tapering  off  to  the  first  colla- 
teral branch.    At  first  this  clot  is  black  and  soft,  but  it 

soon  becomes  firmer,  and,  especially  towards  its  base,  of  a 

buff  colour.    Occasionally,  however,  no  clot  forms  in 

the  artery,  and  its  presence  does  not  appear  to  be  a 

necessary  factor  in  the  occlusion  of  the  vessel.  When 

present  its  size  depends  upon  the  distance  between  the 

ligature  and  the  nearest  collateral  branch.  The  thrombus 

or  clot  thus  formed  becomes  organised,  and  this  would 

appear  to  be  effected  by  the  cells  of  the  tunica  intima 

which  proliferate  and  form  a  new  connective  tissue  that 

penetrates  and  replaces  the  clot. 

During  the  first  ten  days  or  so  after  the  ligature 

the  clot  contracts  and  forms  channels  or  fissures,  which 
constitute  a  kind  of  mechanical  vacuolation,  but  in 
which  there  is  no  true  circulation.  During  the  next 
period  the  cells  of  the  tmiica  intima  which  have  formed 
the  connective  tissue  invading  the  clot  arrange  them- 
selves so  as  to  present  the  appearance,  under  the  micro- 
scope, of  a  vascular  network,  and  finally  become  hollow 
and  permit  of  a  true  circulation  taking  place,  by  penetra- 
ting the  tunica  media  and  anastomosing  with  the  vessels 
of  the  adventitia.*  While  these  changes  have  been  going 
on  within  the  vessel,  other  changes  have  been  going  on 
around  it.  The  injury  which  has  been  caused  by  the 
ligature  induces  inflammatory  changesand  the  exuda- 
tion of  lymph  within  the  sheath  in  the  neighbourhood 
of  the  wound.  If  the  ligature  was  in  the  first  instance 
septic,  or  afterwards  becomes  so,  suppuration  takes  place  ; 
the  lymph  is  converted  into  pus,  and  the  ligature  sepa- 
rates and  comes  away  by  ulcerating  its  way  through 
the  external  coat  of  the  vessel.  There  is  therefore  after 
the  fall  of  the  ligature  a  time  at  which  the  artery  con- 
sists of  two  parts,  though  these  soon  miite  again,^  The 


Fig.  17 


Portiou  of  a  fe- 
moral arterj-  tied  some 
months  before  death.  A 
very  small  part,  h,  of  the 
vessel  f  about  i  in.)  is  re- 
duced to  the  size  of  a 
piece  of  whipcord,  being 
completelT  obliterated. 
Except  a  very  small  pale 
coagulum  just  below  this 
narrowed  part, the  whole 
artery  above  and  below 
this  part  is  quite  pervi- 
ous and  healthy,  a  shows 
the  profunda  artery,  the 
chief  branch  above  the 
ligature ;  and  a  large 
branch  which  comes  off 
some  distance  below  is 
also  seen.— St.  George's 
Hospital  Museum,  .Ser. 
vi.  No.  147. 


Ixix  p  443)  >iave  published  an  experimental  inquiry,  by  which 

thev  profess  to  prove  both  the  possibility  and  advisabiUty  of  so  ,  ,    ,  u  „ 

occlud  ng  the  vessels.   As  to  its  possibility,  it  is  not,  I  think,  contested  and  had  been 
made  tolerably  certain  by  previous  investigators.    But  its  desirability  is.  I  say 
"ymind.stiu'unproved;  against  the  somewhat  ^^gl^*- injury  winch  xs  or  m^^^^^^^ 
to  the  wall  of  the  vessel  by  the  looser  ligature  is  to  be  set  the  greater  unceitaintj  of  the 

'°tgrthe  %l7ol'ihe  organisation  of  the  thrombus  found  in  an  artery  after  ligature 
«PP  a  naner  bv  Dr.  S.  Del6pine, '  Brit.  Med.  Journal,'  Aug.  20,  1887. 

^  LaTelv  some  of  the  surgeons-of  St.  Bartholomew's  have  reintroduced  an  old  method  of 
expoB^ntSLiablLxte^^  of  the  artery,  passing  two  ligatures  and  div^ing  it  between 
Sem  Mr.  Plolmes  has  discussed  this  subject  in  a  correspondence  w.th  Mr  A\  alsham  to 
Sh  the  reader  is  referred  (•  Brit.  Med.  Journ.'  1883,  April  7,  June  9,  July  21).  Mr. 
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separation  of  a  ligature  from  a  large  artery  such  as  the  femoral  occurs 
usually  ill  about  a  fortnight,  but  may  remain  fixed  for  a  much  longer  period. 
If  on  the  other  hand  an  aseptic  ligature  has  been  employed,  and  it  remains 
aseptic,  no  suppuration  takes  place.  The  lymph  which  has  been  effused 
around  the  hgature  becomes  vascularised  and  converted  into  granulation 
tissue,  the  corpuscles  of  which  slowly  absorb  and  replace  the  strangled  portion 
of  the  vessel  and  the  ligature  itself,  if  it  is  absorbable.  If  on  the  other  hand 
the  ligature  is  not  absorbable,  it  remains  embedded  in  the  mass  of  granula- 
tion tissue,  which  becomes  converted  into  cicatricial  tissue.  The  ends  of 
the  vessel,  thus  separated  from  each  other,  remain  permanently  embedded 
in  a  mass  of  scar  tissue,  which  assists  the  internal  clot  in  maintaining  perfect 
sealing  and  occlusion  of  the  vessel.  When  a  very  quickly  absorbable  ligature 

is  used,  and  it  is  not  tied  with  sufficient 
H  ^      I/      tightness  to  completely  strangle  the 

IV^^^^'  ft  external  coat,  the  ligature  may  disap- 

I^^^Bv  //B^V/      ^^^^  without  any  division  of  this  tissue. 

That  this  is  at  any  rate  possible  is 
shown  by  a  case  in  which  the  subclavian 
and  carotid  arteries  were  tied  simultane- 
ously with  a  carbolised  catgut  ligature, 
and  where  the  patient  died  eight  weeks 
afterwards  from  another  cause.  In 
this  case  the  external  coat  was  perfect 

riG.  18.   A,  the  subclavian,  and  B,  the  common  ca-  ^^^^   arteries,   which    Were  closed 

rotid  artery,  tied  simultaneously  with  carbolisert  only  by  a  kind  of  diaphragm  at  the 
catgut  on  Nov.  16.    Death  took  pliice  ou  Jan.  9.        •   j.j.-t/        p  \ 

The  subclavian  has  been  laid  open  above  and  pOlllt  tied  (see  fig.  18). 


below  the  seat  of  ligatiu-e,  but  not  at  the  pre- 


This  was  the 


cise  point.   The  external  coat  is  seen  to  be   fil'St    definite     aiiatomical    prOof  that 
quite  perfect,  and  the  tube  of  the  vessel  is 
closed  by  a  simple  diaphragm.    In  the  carotid 
this  diaphragm  has  been  cut  through  and  the 
artery  opened  in  its  whole  extent.   Two  small 


arteries  can  be  obliterated  at  the  seat 
of  ligature  without  being  divided,  but 

fissures  or  cracks  are  seen  below  the  ligatured    qiinilar  patjpt?  hnvp  bppn  qinr>p  ripopviViPrl 

part,  one  of  which  (mai-ked  by  a  small  bristle)  cases  nave  Deen  smce  oesciiDea 

leatis  into  a  minute  cavity  outside  the  artery,  by  Mr.  Treves  and  Mr.  MacCarthv '  and 

contamuig  blood-clot.   The  case  is  reported  i"   ,       ,t      m  -r 

the  '  St.  George's  Hospital  Eeports,' vol.  vi.,  and  by  Ml".  T.  R.  Laiie.^  The  USe  of  a 
the  preparation  is  in  the  Hospital  Museum.  ,         i        i    i  t    t      ,  n 

too  absorbable  ligature  possesses,  how- 
ever, this  disadvantage,  that  if  it  is  absorbed  before  the  internal  coagulum 
is  thoroughly  organised,  the  vessel  may  be  opened  out  again,  and  its  walls, 
weakened  by  the  injury  and  subsequent  arteritis,  may  expand  and  form  an 
aneurism.  It  will  be  seen  therefore  that  an  aseptic  ligature  is  a  matter  of 
paramount  importance  in  the  ligation  of  arteries,  and  the  old-fashioned  waxed 
thread,  which  always  contains  a  certain  amount  of  septic  matter,  is  univer- 
sally abandoned  and  condemned. 

The  various  ligatures  employed  in  the  present  day  are  the  aseptic  silk, 
silver  wire,  catgut,  kangaroo  tendon,  and  ox  aorta.  Of  these,  the  two  first 
are  not  absorbed  and  remain  encapsuled  in  the  scar,  the  three  others  are 
absorbed.  Aseptic  silk  is  a  thoroughly  rehable  hgature.  It  should  be  prepared 
by  boihng  in  water  for  some  time,  and  should  be  then  kept  in  a  6  per  cent. 

Holmes  states  that  he  sees  no  motive  for  this  return  to  an  ancient  practice  ;  that  he  does 
not  beUeve  that  the  elastic  tension  of  the  artery  is  the  main  cause  of  secondary  haamor- 
rhage,  but  ulceration  going  on  about  the  ligature  (the  danger  of  which  would  be  increased 
by  the  use  of  two  ligatures  instead  of  one),  and  that  he  regards  the  greater  disturbance  of 
the  vessels  involved  in  so  free  an  exposure  of  the  artery  as  increasing  the  chance  of 
injury  to  the  vein  and  so  predisposing  to  phlebitis  and  gangrene.. 

'  'Med.-Chir.  Proc'  vol.  ix.  ^  .Bj-it.  Med.  Journ.'  Nov.  10,  1877. 
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solution  of  carbolic  acid  in  oil.  A  convenient  ligature  case  for  private  prac- 
tice is  made  of  a  thick  glass  tube,  with  a  silver  cover  screwed  on,  in  which 
the  ligature  can  be  kept  in  the  solution  in  the  pocket  for  an  unlimited  time. 

Silver  wire  ligatures  are  scarcely  ever  employed,  they  are  liable  to  irritate 
the  tissues  and  cause  suppuration.  Catgut  ligatures  were  employed  origi- 
nally by  Sir  Astley  Cooper,  and  in  one  case  he  ligatured  the  femoral  artery 
for  pophteal  aneurism  with  success.'  But  he  was  disappomted  in  subsequent 
trials  of  the  substance  and  abandoned  its  use.  It  was  not  until  Sir  J.  Lister 
introduced  carbolised  catgut,  that  it  came  mto  common  use.  The  objection 
to  its  use  is  that  sometimes  it  becomes  absorbed  too  soon,  and  Sir  J.  Lister 
has  more  recently  introduced  in  its  place  '  chromic  gut,'  that  is  to  say, 
catgut  hardened  and  rendered  aseptic  by  steeping  m  chromic  acid,  which 
is  not  nearly  so  absorbable  as  the  carbohsed  gut,  and  m  fact  may  never  be 
absorbed,  but  may  become  encapsuled. 

Kangaroo  tendon  ligature  is  made  from  the  small  tendons  of  the  kan- 
garoo tail,  and  is  the  form  of  Ugature  usually  employed  at  St.  George's  for 
ligature  of  arteries  in  their  contmuity,  and  has  been  found  to  answer 
admirably.^ 

Ox  aorta  ligature  is  made  of  the  middle  coat  of  the  aorta  of  an  ox,  and 
is  recommended  by  Mr.  Barwell.^  It,  hke  the  kangaroo  tendon,  must  be 
rendered  aseptic  by  long  soaking  in  a  5  per  cent,  oily  solution  of  carbohc  acid. 

While  the  closure  of  the  artery  and  the  changes  in  the  Hgature  above 
described  have  been  going  on,  the  circulation  has  been  re-estabhshed  by  the 
increase  in  size  of  the  anastomosing  vessels.  That  uicrease  is  m  some  cases 
very  rapid,  in  others,  as  it  seems,  very  slow.  The  rapidity  with  which  it 
takes  place  has  - been  proved  by  experiment  on  the  lower  animals,^  and  by 
many  recorded  facts,  which  show  that  in  man  the  circulation  is  very  rapidly 
estabhshed,  particularly  in  the  upper  extremity.  Wardi-op  says  -J  'The 
enlargement  of  the  anastomosing  vessels  to  a  certam  extent  takes  place 
almost  instantly  after  the  trunk  has  been  tied.  I  observed  this  m  a  child  m 
whom  I  had  secured  the  carotid  artery.  I  could  see  the  branches  of  the 
temporal  and  occipital  arteries  under  the  dehcate  integument  enlarging 
immediately  after  the  operation.'  And  instances  are  not  wanting  m  which 
after  the  ligature  of  the  main  artery  of  a  limb  the  pulse  has  been  felt  below 
the  ligature  in  a  day,  or  on  the  second  day.  But  the  anastomosing  vessels 
continue  to  enlarge  for  a  considerable  period,  estimated  by  Porta  as  bemg 
usually  under  a  year.  All  the  time  during  which  the  collateral  circulation 
is  deficient,  the  limb  remains  cold,  weak,  and  Hable  to  suffer  fi-om  any  rapid 
change  of  temperature ;  and  even  after  it  has  attamed  its  highest  grade,  the 
Hmb  in  which  the  main  artery  has  been  tied  is  weaker,  smaller,  and  less 

vigorous  than  natural. 

When  any  of  the  steps  above  described  are  incomplete  the  operation 
usually  fails,  and  either  secondary  haemorrhage  or  gangrene  may  result. 
ClinicaUy  we  define  secondary  hjemorrhage  as  that  which  comes  on  any 
time  after  the  first  twenty-four  hours  after  a  wound,  until  its  complete 
cicatrisation.  The  period  of  its  occurrence  varies,  depending  mainly  upon 
the  size  of  the  vessel,  and  it  is  therefore  later,  as  a  rule,  m  those  of  larger 

.  The  case  is  related  in  Cooper's  and  Travers'  Surgical  Essays,  vol  L  p.  125_  ^ 
^  On  the  behaviour  of  tendon  ligature,  see  a  paper  by  Mr.  Dent,   Med.-Ch.i.  Trans. 

'''"'•MeLcS;.  Trans.'  vol.  Ixii.  ^  Broca,  ■  Sur  les  An.vr.'  p.  507,  note. 

•■  "Wardrop  '  On  Aneurism,'  p.  12. 
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size.    Generally  from  the  tenth  to  the  fourteenth  day,  during  which  the 
ligature  may  be  expected  to  separate,  is  the  critical  period  as  regards 
se'condary  hiemorrhage.    It  depends  upon  the  obliteration  of  the  vessel  not 
being  complete  at  the  time  the  ligature  separates,  or  perhaps  more  frequently 
h-om  the  extension  of  the  ulceration  (which  is  necessary  for  the  separation 
of  the  hgature  where  the  wound  is  not  aseptic)  beyond  its  proper  bounds, 
so  that  it  lays  open  a  portion  of  the  vessel  not  completely  filled  with  clot. 
Under  these  latter  circumstances  there  can  be  no  doubt  that  the  bleedmg 
takes  place  fi-om  that  portion  of  the  artery  on  the  distal  side  of  the  ligature. 
This  is  probably  due  to  this  part  of  the  vessel  being  less  sufficiently 
nourished  from  the  strangulation  of  the  vasa  vasorum  at  the  seat  of  hgature, 
and  thus  its  proper  blood  supply  having  been  cut  off.    The  htemorrhage 
usually  commences  gently,  almost  insidiously,  so  that  the  surgeon  at  first 
tries  to  persuade  himself  that  it  is  merely  a  little  oozing  from  the  granula- 
tions of  the  wound,  and  this  kind  of  secondary  htemorrhage  may  often  be 
successfully  treated  by  well-applied  pressure.    Pressure  is  best  appHed  by  '^J^^^J^ent; 
graduated  compresses  in  the  woimd,  or  by  filHng  the  wound  with  small-shot, 
which  is  to  be  firmly  bandaged  on,  and  an  aneurism  compressor  adjusted  ^hage. 
over  it ;  and  it  may  be  assisted  by  compression  of  the  trunk  above,  which,  if 
done  at  all,  should  be  digital,  much  care  being  taken  not  to  compress  the 
vein.    The  limb  should  be  carefully  bandaged,  and  some  authors  recommend 
putting  a  compress  of  lint  on  the  artery  below  the  wound.    But  if  the 
bleeding  begin  furiously,  as  from  the  upper  end  which  has  suddenly  given 
way,  or  if  pressure  does  not  check  it,  three  courses  are  open  :  to  tie  a  higher 
part  of  the  artery,  to  re-open  the  wound  and  place  another  ligature  on  the 
bleeding  vessel,  or  to  amputate.    The  ligature  of  a  higher  part  of  the  artery, 
which  used  to  be  the  orthodox  treatment,  almost  always  fails,  and  I  quite 
agree  with  Mr.  Erichsen  that  it  only  adds  to  the  danger  of  the  patient.*  In 
a  most  interesting  paper  in  the  '  St.  Bartholomew's  Hospital  Reports  '  (vol. 
X.)  Mr.  W.  H.  Cripps  has  shown  that  not  only  has  it  frequently  caused  death 
directly,  but  that  it  has  usually  failed  to  prevent  the  recurrence  of  bleedhig, 
while  yet  in  some  of  these  cases  a  cure  was  obtained  by  the  after- employment 
of  compression.    The  attempt  to  re-tie  the  vessel  at  the  seat  of  ligature  is  a 
dangerous  and  in  some  cases  a  very  difficult  operation  ;  the  tissues  are  loaded 
with  blood,  the  artery  is  very  difficult  to  recognise  unless  the  bleeding  is 
allowed  to  go  on  ;  and  such  renewed  loss  of  blood  may  easily  prove  fatal  to 
one  weakened  by  previous  haemorrhage.    Besides,  the  artery  may  be  too 
rotten  to  bear  a  Hgature,  or  the  vein  may  easily  be  included  with  it. 
Furthermore,  the  haemorrhage,  as  we  have  already  seen,  frequently  comes 
from  the  distal  end  of  the  vessel,  and  it  is  sometimes  impossible  at  the  bottom 
of  a  deep  sloughy  wound  to  accurately  ascertain  this  fact.    Under  these 
circumstances  the  ligature  of  the  vessel  just  above  the  site  of  the  former 
ligature  would  be  absolutely  useless.^   Still  the  attempt  has  proved  far  more 

'  On  the  other  hand,  Mr.  Maunder  argues  that  the  ligature  of  the  vessel  above 
renders  the  subsequent  use  of  compression  more  likely  to  succeed,  when  the  bleeding  is 
from  the  proximal  end  of  the  wounded  artery  ('Surgery  of  the  Arteries,'  p.  98).  Ob- 
viously, however,  the  use  of  compression  after  ligature  must  greatly  increase  the  risk  of 
gangrene. 

^  There  is  in  the  museum  of  St.  George's  Hospital  a  preparation  which  illustrates 
this.  It  is  that  of  a  femoral  artery,  which  was  tied  for  popliteal  aneurism  and  in  which 
secondary  htemorrhage  occurred.  In  addition  to  the  original  ligature,  the  artery  is  encir- 
cled by  three  other  ligatures,  at  short  distances,  one  above  the  other,  and  the  vessel  is 
here  occluded  to  a  very  considerable  extent.    Below  the  original  ligature  the  vessel  con- 
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successful  than  the  ligature  higher  up.  Amputation  is,  I  am  persuaded,  tlu* 
best  treatment  in  many  cases  of  aneurism ;  since  it  removes  a  formidable 
disease  which  is  by  no  means  cured  at  the  time  when  secondary  hsfimorrhage 
occurs  ;  but  no  one  would  willingly  resort  to  it  in  a  case  of  mere  wound. 

The  result  of  Mr.  Cripps'  inquiries  is  as  follows.  The  paper  includes  all 
the  cases  which  he  could  find  of  secondary  haimorrhage  after  the  ligature 
of  the  femoral  in  its  continuity  for  all  causes,  fifty-three  in  number.  There 
were  fourteen  cases  in  which  the  external  iliac  was  tied :  twelve  died,  one  re- 
covered under  pressure  on  the  recurrence  of  haemorrhage,'  and  one  after 
amputation  for  gangrene  ;  five  others  were  amputated,  two  died,  three  reco- 
vered. In  twelve  cases  the  artery  was  re-tied  :  seven  died,  and  five  recovered. 
Ill  fifteen  cases  pressure  was  used,  and  only  three  died.  In  seven  cases,  from 
various  causes,  no  treatment  was  used,  and  three  of  these  recovered. ^ 

It  might  be  argued,  in  explanation  of  the  far  more  favourable  results  of 
pressure,  that  that  method  had  only  been  used  in  the  mildest  cases  ;  but  Mr. 
Cripps  says  that  on  perusing  the  notes  of  the  cases,  he  does  not  believe  this 
to  have  been  the  fact.  The  perusal  of  the  paper  has  certamly  confirmed  my 
previous  impression,  that  most  of  the  cases  of  secondary  haemorrhage  which 
can  be  saved  will  be  saved  by  the  persevering  use  of  well-apphed  pressure. 
But  there  are  unquestionably  in  practice  cases  where  secondary  haemorrhage 
bursts  out  with  such  violence  from  the  upper  end  of  the  artery  that  it  is  use- 
less to  spend  time  on  the  attempt  at  compression.  Such  cases  must  be  treated, 
I  think,  like  fresh  wounds  of  the  vessel,  by  re-tying  it ;  or,  if  the  attempt  to 
re-tie  the  vessel  fails,  by  amputation.  And  there  are  other  cases  where  the 
persevering  use  of  pressure  has  failed.  Here  Ihe  surgeon  must  be  left  to 
choose  between  re-tying  the  vessel  and  amputation. 

Secondary  hfemorrhage  occurs  not  only  after  injuries,  but  also,  and  that 
very  frequently,  in  diseases.  Thus,  after  all  forms  of  gangi-ene,  secondary 
haemorrhage  may  occur,  though  it  is  not  very  common,  smce  the  vessels  are 
generally  plugged  around  the  gangrenous  part.  In  sloughuig  and  phagedenic 
ulcers,  hfemorrhage  takes  place  more  frequently,  though  here  agamit  is  rare 
for  the  larger  trunks  to  be  opened.  Hajmorrhage  from  ulcerating  cavities, 
or  from  the  granulations  of  a  partially  healed  wound,  the  exit  fi-om  which  is 
in  great  part  obstructed,  is  much  more  common.  In  the  treatment  of  such 
cases  of  htemorrhage,  it  is  a  matter  of  primary  and  ^dtal  importance  to  have  the 
bleeding  surface  freely  and  fully  exposed.  Many  a  patient  has  been  allowed 
to  bleed  to  death  while  vain  attempts  were  being  made  to  check  hfemorrhage 
by  styptics,  which  would  have  subsided  at  once  if  the  cavity  had  been  exposed 
to  the  air  by  a  free  crucial  incision.  When  the  source  of  hismorrhage  is  thus 
fairly  in  view,  if  it  be  a  single  vessel  it  can  be  secured,  or  if  too  much 
diseased  to  bear  Hgature  or  torsion,  can  be  compressed  or  cauterised.  Bleed- 
ing from  numerous  small  vessels  may  be  treated  by  styptics,  and  m  a  very 
few  cases  irrepressible  hfemorrhage  from  a  great  trunk  may  be  treated  by 
the  hgature  of  the  trunk  at  a  higher  spot,  or  may  even  necessitate  ampu- 
tation. 

tains  very  little  clot,  and  it  is  clear  that  the  secondary  hremorrhage  was  from  the  lower 
end  of  the  artery.    Series  vi.  p.  1176. 

'  In  this  case  the  surgeon  in  charge  states  his  opinion  that  the  ligature  of  the  external 
iliac  was  a  useless  operation.  .  „Uo  r.f 

In  cases  of  secondary  hemorrhage  from  the  stump  of  an  amputation  the  results  of 
ligature  of  the  artery  higher  up  seem  to  have  been  less  disastrous  but  the  numb^^^^^^^^ 
corded  here  is  very  small.  Three  cases  are  referred  to,  m  two  of  which  the  common 
iliac  was  tied  after  the  external.    All  recovered. 
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There  is  another  form  of  bleedmg  which  is  sometimes  confounded  with 
secondary  hsemorrhage,  though  it  is  of  quite  a  different  nature.  I  mean  the 
reactionary  htemorrhage,  which  sometimes  comes  on  an  hour  or  two  after  a 
wound,  when  the  patient  becomes  warm  in  bed,  and  has  recovered  from  the 
shock  of  the  operation  or  accident.  This  depends  merely  on  some  vessel  or 
vessels,  which  have  not  been  secured,  bleeding  under  the  influence  of  warmth 
and  renewed  circulation.  If  pressure  does  not  succeed  in  checking  the 
haemorrhage  the  bleeding  vessels  must  be  exposed  and  treated  just  as  in 
primary  haemorrhage. 

The  other  main  cause  of  failure  after  ligature  is  gangrene,  and  it  depends 
usually,  as  it  seems,  on  the  failure  of  development  of  the  collateral  circulation. 
This,  however,  is  by  no  means  the  only  cause  of  gangrene,  for  it  may  be 
occasioned  also  by  coagulation  in  the  vein,  the  result  of  bruising  or  laceration 
of  that  vessel  in  the  injury  or  in  the  operation,  and  in  cases  of  aneurism  it 
depends  sometimes  on  inflammation  of  the  sac,  by  which  the  pressure  on  the 
vem  or  veins  is  increased  and  the  veins  themselves  in  some  cases  also  affected 
by  inflammation.  Gangrene  from  the  two  former  causes  commences  early, 
usually  within  four  days  after  the  ligature  ;  the  latter  cause  may  be  several 
weeks  in  producing  its  effect.  The  treatment  to  be  pursued  depends  on  the 
rapidity  with  which  the  gangrene  spreads.  If  it  comes  on  over  a  large  sur- 
face, or  in  several  places  at  once  and  advances  rapidly,  no  delay  should  be 
admitted,  but  the  limb  should  be  removed  at  once,  the  section  of  the  artery 
being  made  as  near  as  possible  to  the  tied  portion — not  above  it.  If  only  a 
small  part  of  the  limb — say  one  or  two  toes — is  affected,  and  the  gangrene 
advances  slowly,  without  constitutional  symptoms,  there  is  good  reason  to 
hope  that  mortified  parts  will  separate  and  a  useful  limb  be  preserved. 

This  ^dew  of  the  causes  of  failure  of  the  ligature  would  not  be  complete 
without  the  mention  of  what,  however,  belongs  to  the  subject  of  aneurism, 
and  not  of  haemorrhage,  yiz.  that  the  collateral  circulation  sometimes  errs 
from  excess.  When  the  main  artery  is  tied  in  order  to  cure  an  aneurism,  or 
when  the  operation  is  performed  for  general  inflammation  of  the  limb  (as  re- 
commended by  Dr.  Campbell  and  Dr.  Onderdonk,  in  America,  and  in  this 
country  by  Mr.  Maunder'),  the  collaterals  may  enlarge  so  rapidly  and  to  so 
great  an  extent  as  at  once  to  reproduce  the  circulation  below,  which  it  was 
intended  to  suspend.  The  treatment  of  aneurisms  when  recurring  from  this 
cause  will  be  spoken  of  in  the  section  on  that  subject. 

We  have  now  to  say  a  word  or  two  on  the  ligature  of  the  cut  end  of  an  artery 
in  an  open  wound.  Here  the  pathological  changes  which  go  on  are  almost 
identical  with  those  which  follow  ligature  of  an  artery  in  its  continuity. 

There  is  the  same  division  of  the  internal  and  middle  coats  at  the  seat  of 
ligature,  but  it  is  probable  that  the  portion  of  the  vessel  beyond  the  ligature 
dies,  and  if  the  wound  is  maintained  in  an  aseptic  condition,  is  absorbed  by 
the  cells  of  the  granulation  tissue.  If,  on  the  other  hand,  suppuration  takes 
place,  the  portion  of  vessel  is  probably  thrown  off"  as  a  minute  slough,  or  is 
destroyed  in  the  suppurative  process.  The  vessel  is  sealed  exactly  in  the 
same  way  by  the  formation  of  a  clot,  and  its  organisation. 

Wounded  vessels  used  in  former  days  to  be  secured  by  driving  a  sharp  hook, 
called  a  tenaculum,  through  the  bleeding  mouth  of  the  vessel  and  the  tissues  im- 
mediately adjacent,  and  tlien  tyhig  a  ligature  under  the  convexity  of  the  hook. 
The  tenaculum  being  now  withdrawn,  the  ligature  of  course  compresses  the 


Reaction- 
ary or 
recurrent 
haemor- 
rhage. 


Gangrene 

after 

ligature. 


Recurrence 
of  circula- 
tion. 


Ligature 
of  arteries 
in  an  open 
wound. 


Method  of 
tyins' 
arteries 
wounded  in 
operation. 


'  See  '  Biennial  Eetrospect  of  New  Syd.  Soc'  1807-68,  p.  284. 
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Acupres- 
sure. 


FIG.  19.  Liston'B  Tenaculum  (modified). 


vessel  a  short  distance  from  its  cut  end.  This  method,  however,  is  some- 
what rough,  since  a  good  deal  more  tissue  is  included  in  the  ligature  than  is 
really  necessary.  It  is,  however,  still  often  employed  when  the  vessel  lies 
in  the  midst  of  dense  structures  from  which  it  cannot  well  be  separated. 
Otherwise  it  is  better  to  pick 
up  the  vessel,  and  separate 
it  cleanly  from  the  tissues 
around,  drawing  it  slightly 
out  of  its  sheath  with  one 
of  the  forms  of  forceps  here 
figured.  The  name  tenacu- 
lum, which  used  to  be  appro- 
priated to  the  sharp  hook,  is 
now  more  commonly  applied 
to  the  forceps  used  for  tying 
arteries.  Each  form  has  its 
advantages.  Liston's,  when 
closed,  catches  with  a  spring 
which  holds  it  on  the  artery, 
and  enables  the  surgeon  to 
tie  the  vessels  more  easily 
when  he  has  no  assistant. 
Assalmi's  may  be  armed  be- 
forehand with  the  ligature, 
and  I  think  enables  the  sur- 
geon and  his  assistants  to 
secure  the  vessels  in  a  large 
wound  more  rapidly.  But 
the  use  of  one  or  other  is 
more  a  question  of  fashion 
and  habit  than  of  any  essen- 
tial superiority. 


Fig.  20.  Assalinl's  Tenaculum. 


I  have  spoken  in  the  preceding  sentences  of  '  tying  '  arteries,  since  this 
is  the  general,  and  for  the  moment,  at  any  rate,  the  most  certain  method  of 
securing  them.  But  there  are  two  other  plans  which  have  come  much  into 
vogue  of  late  years,  viz.  Acupressure  and  Torsion.  The  chief  object  for 
which  these  methods  were  introduced  was  to  avoid  that  which  is  the  draw- 
back of  the  silk  or  hempen  ligature,  viz.  the  abiding  irritation  and  ultimate 
ulceration  by  which  the  ligature  is  cast  off.  But  now  that  aseptic  Hgatures 
are  almost  universally  employed,  the-  necessity  for  these  methods  is  not  so 
apparent. 

The  different  methods  of  applying  acupressure  are  reduced  by  Pirrie,  its 
most  ardent  and  considerable  advocate,  to  three,  which  he  has  denominated 
Circumclusion,  Torsoclusion,  and  Retroclusion.  In  the  first  method  (fig. 
21)  a  pin  is  passed  below  the  divided  artery,  and  a  loop  of  wire,  placed  over 
the  end  of  the  pin,  compresses  the  tissues  in  which  the  artery  is  lying,  and 
is  twisted  tightly  enough  round  the  stalk  of  the  pin  to  stop  all  bleeding. 
Then  the  point  of  the  pin  is  passed  into  the  tissues,  while  the  ends  of 
the  wire  hang  out  at  the  other  side  of  the  wound  with  the  head  of  the  pin. 
When  the  pin  is  withdrawn  the  wire  of  course  becomes  loose,  and  is  drawn 
out  also.    In  the  second  method  (torsoclusion,  or  the  Aberdeen  twist),  the 
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pin  is  passed  in  parallel  to  the  vessel  (fig.  22  (1)  ),  then  twisted  round  a 
quarter  of  a  circle  and  driven  across  the  vessel  into  the  tissues  on  its  further 
side  tightly  enough  to  keep  it  in  its  new  position  (fig.  22  (2)  ).  In  the 
third  method,  retroclusion,  the  pin  is  passed  first  above  the  artery,  under  a 


Fig.  21.  Acupressure.   Pii'st  methocl,  or 
Circumclusion  (after  Pirrie). 


Fig.  22.  Acupressure.  Second  method,  or  Torsoelusion 
(after  Pirrie). 


few  muscular  fascicuH  only  (fig.  23  (1)  ),  then  twisted  round  half  a  circle, 
and  driven  below  the  artery  into  the  tissues  on  the  side  where  it  first  entered 
(fig.  23  (2)  ).  The  pins  are  withdrawn  as  early  as  the  surgeon  thuiks  it  safe. 
Dr.-  Pirrie  gives  eight  hours  for  smaller  arteries,  such  as  the  facial,  temporal, 
radial,  ulnar,  mammary,  and  spermatic,  and  twenty-four  hours  for  such  as 


Fig.  23.  Acupressure.  Third  method,  or  Retroclusion  (altered  from  Pirrie). 

the  brachial,  axillary,  and  femoral,  as  periods  at  which  the  pins  may  be  safely 
withdrawn ;  and  he  intimates  his  beHef  that  it  will  be  foimd  safe  even  to 
shorten  this  period. 

This  method  of  securing  arteries  has  been  but  little  adopted,  and,  since 
Pirrie's  death,  has  almost  fallen  into  disease,  except  in  some  special  cases. 
It  is  not  so  '  secure  as  the  ligature,  or  physiologically  so  sound  as  the  practice 
of  torsion.'  ^  It  is  still  used  in  the  operation  of  harehp,  when,  however, 
it  is  employed  more  as  a  suture  than  an  hsemostatic,  and  it  may  sometimes 
be  advantageously  used  in  scalp  wounds  and  wounds  of  the  face. 

Torsion  is  a  very  old  method  of  stopping  hfemorrhage.   It  was  extensively  Torsion, 
used  in  the  last  generation,  and  the  readers  of  Porta's  great  work^  will  know 
that  he  employed  it  successfully  in  many  of  the  major  operations ;  but  it  passed 
out  of  practice,  probably  in  consequence  of  the  loss  of  time  which  it  sometimes 
occasions,  and  which  was  a  very  important  consideration  in  operations  per- 


'  Bryant,  'Practice  of  Surgery,'  vol.  i.  p.  479. 

^  '  Sulle  Alt.  pat.  delle  Arterie,'  published  in  1845. 
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formed  without  anrestlietics.  It  was  revived  by  Mr.  Syme,  and  is  now  used 
by  many  of  the  beat  surgeons.  The  action  of  torsion  is  very  easy  to  under- 
stand. If  the  divided  end  of  a  large  artery  be  taken  hold  of  with  a  pair  of 
forceps  (fig.  24),  all  other  tissues  being  carefully  avoided,  and  twisted  round 
four  or  five  times  till  its  coats  are  felt  to  give  way,  it  will  be  found  on  laying 
it  open  that  its  internal  coat  has  been  torn,  and  the  middle  coat  has  also 
been  separated  from  the  external,  torn,  and  twisted  up  into  the  tube  of  the 
vessel,  which  is  therefore  closed  by  a  firm  plug,  while  the  external  coat 
remains  uninjured,  though  more  or  less  twisted  (fig.  25).  Even  in  the  dead 
subject  the  vessel  is  so  firmly  closed  that  no  fluid  can  be  forced  through  it. 

In  a  large  wound,  such  as  that  of  an  amputation, 
when  all  the  divided  arteries  have  been  thus 
treated,  the  wound  is  left  entirely  without  any 
foreign  body.  It  is  true  that  the  twisted  ends  of 
the  vessels  may  slough  and  come  away,  but  it 
seems  certain  that  this  is  exceptional  in  skilful 
hands. 

Torsion  is  not  easy  to  perform  successfully,^ 
and  this  difficulty  is  felt  even 
more  with  the  smaller  arte- 
ries than  the  larger  ones. 
This  depends  on  the  difficulty 
of  isolating  the  latter  from 
the  tissues  around,  especially 
while  they  are  bleeding ;  and 
it  is  on  this  proper  isolation 
that  the  prompt  success  of 
torsion  in  stopping  bleeding 
depends.  A  large  artery  can 
be  easily  drawn  out  of  its 
sheath,  and  then  two  methods 
of  twisting  it  are  employed, 
called  limited  and  free  torsion. 
In  the  former  the  artery  is 
drawn  out  of  its  sheath,  seized 
with  forceps  about  an  inch 
above  the  divided  end,  and 
then  twisted  with  a  second 
pair  of  forceps  so  that  only 
the  part  between  the  two 
pairs  of  forceps  is  twisted  ; 
in  the  latter  it  is  merely  drawn  out  and  twisted  freely, 
of  course,  hardly  be  twisted  in  any  other  than  the  latter  way. 

With  regard  to  the  comparative  value  of  these  methods  of  arresting 
hsemorrhage,  it  would  appear  to  me  that  acupressure  is  far  inferior  to  either 
of  the  others.  Its  success  depends  upon  the  temporary  clotting  of  the  blood 
in  the  vessel  up  to  the  first  collateral  branch,  and  no  means  are  taken  to 
retain  this  clot  until  permanent  sealing  takes  place.  Theoretically,  there- 
fore, it  is  easy  to  understand,  that  the  clot  might  be  displaced  by  the  pres- 
sure of  the  blood  behind  it,  and  thus  haemorrhage  occur.  Moreover,  if  a 
great  number  of  vessels  require  to  be  secured,  the  mass  of  pins  and  wire 
loops  renders  acupressure  very  mconvenient.    With  regard  to  ligature  and 


Fig.  24.  Torsiou-forceps.  The 
arterj'  to  be  twisted  being 
cauglit  between  the  blades  of 
tlie  forceps,  they  are  closed  as 
far  as  the  thickness  of  the  tis- 
sue embraced  by  them  will 
allow,  and  the  catch  on  the 
upper  blade  is  then  pushed 
down  as  far  as  it  will  go.  The 
wedge-shaped  proj  action  from 
the  lower  blade  enables  the 
catch  to  hold  the  forceps  firmly 
closed,  whatever  may  be  the 
distance  between  the  blades. 
This  is  one  of  the  most  conve- 
nient and  efficient  of  the  many 
forms  of  catch-forceps  for  tor- 
sion. 


Fr;.  2 


Torsion.  Taken 
from  a  large  artery 
which  was  removed 
from  the  body  before 
it  was  twisted.  The 
internal  and  middle 
coats  are  seen  t<i  be 
separnteil  from  the  ex- 
ternal, and  pushed  up 
the  tube  of  the  artery 
like  a  jilug. 


Small  vessels  can, 
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torsion,  they  are  both  perfectly  reliable  methods  of  arresting  haemorrhage. 
Tlie  experience  of  the  surgeons  at  Guy's  Hospital,  where  two  hundred  con- 
secutive cases  of  amputation  have  been  performed,  in  all  of  which  the  arteries 
have  been  twisted,  without  a  single  instance  of  secondary  haemorrhage,  is 
sufficient  proof  of  the  value  of  torsion  as  a  hsemostatic'  The  only  thing 
that  can  be  said  against  it  is  that  it  is  a  very  tedious  business  even  in  the 
hands  of  those  most  versed  in  it.  At  the  same  time  the  carbolised  ligature 
is  so  reliable,  so  perfectly  easy  to  apply,  holds  the  artery  firmly  closed,  and 
does  not  interfere  in  any  degree  with  primary  union,  that  it  seems  to  me  we 
have  in  it  the  most  perfect  means  of  securing  arteries.  And  I  should,  per- 
sonally, have  greater  confidence  in  leaving  a  patient,  not  under  my  immedi- 
ate eye,  with  his  vessels  properly  tied,  than  if  I  had  applied  torsion. 


There  are  cases  in  which  a  considerable  artery  is  wounded,  yet  where  it  Other 
can  neither  be  tied,  compressed,  nor  twisted.    In  some  such  cases,  as  before  "rrestlug"^ 
stated,  it  is  justifiable  to  tie  the  artery  or  arteries  higher  up,  as  is  often  done  hsemor- 
in  wounds  of  the  palm.    Yet  it  must  be  allowed  that  the  practice  is  an  un-  unci-  and 
certain  one,  and  has  often  led  to  loss  of  limb  or  life.    No  doubt  in  many  such 
cases  more  accurate  pressure  would  have  been  successful.  Professor  Vanzetti 
has  lately  proposed  for  such  cases  a  plan  which  he  calls  '  uncipression,'  and 
which  I  think  is  well  worthy  of  a  trial.    A  pair  of  sharp  hooks,  double  or 
single,  according  to  circumstances,  are  dug  into  the  two  sides  of  the  woimd, 
so  as  to  make  pressure  on  the  bleeding  point  or  points,  and  these  hooks  are 
fixed  by  an  elastic  band  to  a  splint  on  which  the  limb  rests,  or  to  something 
at  the  side  of  the  bed.   The  hooks  maybe  mounted  on  handles  or  on  a  chain, 
like  the  ordinary  dissecting-hooks.    See  '  Medical  Kecord,'  March  3,  1875, 
where  another  plan  of  applying  compression  may  also  be  seen  described  by 
M.  Verneuil  under  the  name  of  '  forcipression,'  which  consists  simply  in  em- 
bracing the  bleeding  point  or  points  in  the  blades  of  a  catch-forceps  or  ordin- 
ary dressing-forceps,  tying  the  blades  of  the  forceps  together  if  necessary, 
and  leaving  them  in  the  wound  till  they  drop  off,  or  till  the  surgeon  thinks 
it  safe  to  remove  the  instrument.    And  this,  or  something  like  it,  is  often 
done  after  amputation.    Obstinate  bleeding  from  a  point  which  cannot  be 
fairly  brought  into  view,  or  where  the  tissues  are  too  rotten  to  bear  a  hga- 
ture,  may  frequently  be  suppressed  by  taking  up  all  the  tissues  around  with 
a  tenaculum  or  sharp  hook,  under  which  a  common  or  an  elastic  ligature  is 
passed,  and  which  is  left  in  the  wound  for  a  day  or  two,  or  allowed  to  fall 
off  by  itself. 

Such  are  the  surgical  means  for  combating  those  formidable  attacks  of  Capillary 
haemorrhage  which  result  from  injury  to  the  larger  vessels.  But  the  common  Ji*^"'' 
haemorrhage  which  proceeds  from  small  arteries  or  capillaries  and  veins.  Pressure ; 
when  it  does  not  cease  of  itself,  as  in  the  great  majority  of  cases  it  does,  is  styptic^* ' 
usually  treated  by  one  of  four  methods— pressure,  cold,  heat,  or  styptic 
apphcations— and  sometimes  by  a  combination  of  them. 

Pressure  is  the  most  effectual  haemostatic  when  it  can  be  apphed  evenly 
over  the  whole  wounded  surface  ;  in  fact,  we  have  seen  above  how  potent  it  is 
in  repressing  haemorrhage  even  from  the  femoral  artery  after  ligature.  In 
some  cases  pressure  can  only  be  applied  with  the  finger.  Thus,  in  a  case 
under  Sn-  B.  Brodie's  care,  where  the  internal  pudic  artery  had  been  wounded 
mside  the  ramus  of  the  ischium,  pressure  was  made  by  a  relay  of  students 


'  '  Practice  of  Surgery,'  Bryant,  vol.  i.  p.  480. 
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for  forty-eight  hours  successfully.  But  ordinarily  pressure  is  made,  as 
directed  on  p.  103,  with  graduated  compresses,  kept  iu  position  by  strapping, 
and  assisted  if  need  be  by  a  horse-shoe  tourniquet.  The  limb  in  all  cases 
should  first  be  evenly  and  firmly  bandaged. 

Cold  is  usually  applied  by  exposing  the  part  to  the  air,  as  in  opening  bleed- 
ing abscesses  (see  p.  41),  or  in  operations  where  a  good  deal  of  oozing  is  going  ' 
on  and  cannot  be  repressed.  In  such  cases  the  operator  passes  his  sutures 
through  the  edges,  but  does  not  tie  them,  and  leaves  the  part  exposed  to  the 
air  for  a  few  hours,  when  any  clot  which  has  collected  may  be  gently  removed 
and  the  stitches  drawn  together.  The  apphcation  of  ice  in  a  bladder  to  the 
wound,  and  the  irrigation  of  the  wound  with  iced  water,  are  also  powerful 
haemostatics. 

Heat  is  a  most  useful  means  of  arresting  haemorrhage,  especially  general 
oozing  after  an  operation.  It  acts  in  the  same  way  as  cold  by  causmg  a 
contraction  of  the  muscular  coats  of  the  arteries.  Water  at  a  temperature 
of  130°  P.  to  160°  F.  should  be  used,  to  which  some  antiseptic,  corrosive 
subhmate,  carbolic  acid,  &c.,  may  be  added.  If  the  temperature  is  below 
this,  the  bleeding  is  increased,  because  it  relaxes  the  blood-vessels  ;  and  if  a 
higher  temperature  than  160°  F.  is  employed,  it  causes  injury  to  the 
tissues. 

Of  styptics  the  one  in  most  use  at  present  as  a  local  application  to 
wounds  is  the  perchloride  of  iron.  Lint  stepped  in  the  Tinct.  Ferri  Perchlor. 
is  laid  on  the  bleeding  surface  and  gently  pressed  into  it.  Another  very 
useful  styptic,  especially  when  it  is  desired  to  produce  a  superficial  slough  as 
weU  as  to  stop  bleeding,  is  blue  lint,  i.e.  lint  which  has  been  steeped  in  a 
saturated  solution  of  sulphate  of  copper,  and  is  kept  at  hand  dry  for  use. 
Matico  leaves  are  often  used  with  success  to  fill  bleeding  cavities,  such  as 
those  of  cancerous  ulcers. 

Finally,  the  most  powerful  of  all  styptics  is  the  actual  cautery  hghtly 
used  at  a  white  heat.  The  shape  and  size  of  the  cauteries  should  be  adapted 
to  the  surface  to  which  they  are  to  be  applied,  so  that  a  good  many  ought  to 
be  at  hand  at  once.  By  far  the  best  cautery,  when  it  is  not  necessary  to 
apply  the  heat  to  a  very  large  sm'face,  is  the  newly  invented  '  Benzohue 
cautery,'  in  which  any  required  degree  of  heat  can  be  produced  in  a  moment. 
They  should  not  be  used  too  cool,  otherwise  the  tissues  are  apt  to  stick  to 
them,  nor  be  pressed  too  hard  or  too  long  on  the  bleeding  surface,  for  the 
same  reason.  If  the  charred  tissue  sticks  to  the  cautery  the  parts  will  be 
torn  in  dragging  it  away,  and  the  bleeding  will  most  hkely  recur.  Many 
surgeons  think  that  this  adherence  of  the  tissues  is  less  probable  when  the 
cautery  is  heated  only  to  a  dull  red  ;  but  whatever  be  the  method  of  applpng 
the  cautery,  the  surgeon  should  not  be  contented  till  he  has  seen  that  every 
point  from  which  free  bleeding  came  has  been  perfectly  and  completely 
charred,  and  then  the  tissue  may  even  be  returned  into  the  interior  of  the 
body  (as  in  piles  or  ovariotomy),  with  full  security  against  recurrent  haemor- 
rhage.   Nor  is  secondary  haemorrhage  at  all  common  on  the  falling  of  the 

slough.  .  .  J. 

Styptics  are  of  use  chiefly  in  bleeding  from  cavities,  where  the  ordinary 
means  cannot  be  employed,  or  in  bleeding  from  ulcerated  tumours.  The 
principal  objection  to  their  use  is  that  they  prevent  primary  union  by  mter- 
fering  injuriously  with  the  character  of  the  wound. 

The  actual  cautery  is  also  used  extensively  as  a  counter-irritant,  as  ^snU 
be  pointed  out  in  the  chapter  on  Minor  Surgery. 
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In  some  cases  of  the  most  extreme  exhaustion  from  haemorrhage  the  Transfa- 


patient  has  been  rescued  from  death  byinjectmg  blood  into  the  veins.  This 
blood  is  taken  instantly  before  injection  from  the  arm  of  a  healthy  person. ^ 
There  are  two  chief  methods  of  transfusion — the  indirect  and  the  direct,  or 
immediate.  In  the  latter  the  blood  is  passed  directly  from  the  arm  of  the 
person  who  furnishes  the  blood  into  that  of  the  patient ;  while  in  indirect 
transfusion  the  blood  is  received  into  a  vessel,  and  may  be  defibrinated 
before  it  is  injected  into  the  patient's  vein. 

The  operation  is  not  a  difficult  one,  if  the  patient's  veins  are  well-marked. 
A  free  incision  is  to  be  made  over  the  largest  of  the  veins  at  the  bend  of  the 
elbow,  so  as  to  expose  it ;  it  is  then  opened  with  a  V-shaped  cut  of  the 
scissors,  and  the  nozzle  of  the  syringe  inserted.  This  nozzle  should  be 
warmed  to  the  temperature  of  the  body  and  filled  with  warm  water.  Then 
the  blood  is  procured  as  rapidly  as  possible  from  a  healthy  man,  whose  vein 
is  opened  in  a  similar  way.  If  the  immediate  method  is  followed,  after  Dr. 
Aveling's  plan,  the  nozzles  of  the  two  syringes  are  connected  by  a  warmed 


sion  of 
blood. 


Fig.  26.  Aveling's  apparatus  for  immediate  or  direct  transfusion.  The  more  muscular  arm  on  the  riglit  of 
the  figui-e  is  the  blood-giver's  ;  the  one  on  the  left  the  patient's.  The  course  of  the  veins  is  dotted  down  as 
if  the  sMn  were  transparent.  B  represents  the  hand  of  an  assistant  holding  the  efferent  tube  aud  the  lies 
of  the  small  woimd  together,  and  A  shows  the  afferent  tube  secured  in  the  same  manner.  The  bevelled 
end  of  the  afferent  tube,  which  is  made  so  in  order  that  it  may  the  more  easily  go  into  the  collansed 
vein  of  the  patient,  is  shown  in  fig.  2.  The  nozzles  having  been  secured  in  the  two  veins  the  india-rubber 
portion  of  the  apparatus,  filled  with  water,  and  kept  so  by  turning  the  cocks  at  each  end  of  it  is  now 
fitted  into  the  tubes.  Then  the  cocks  are  turned  aud  the  operation  commenced  by  compress'ino-  the 
mdia-rubber  tube  on  the  efferent  side,  D,  and  squeezing  the  bulb  c.  This  forces  3ii.  of  water'  into  the 
patient's  vein.  Next  shift  the  hand  D  to  D',  and  compress  the  tube  on  the  afferent  side  The  bulb  will 
expand  slowly  and  draw  blood  in  from  the  blood-giver's  vein,  which  is  then  to  be 'passed  into  the 
patient  s  ;  and  by  repeating  this  manajuvre  as  often  as  required  any  amount  of  blood  may  be  iniectecL 
so  long  as  the  tube  is  not  clogged  by  coagulum.   See  '  Obstetric  Soc.'s  Trans.'  vol.  vi.  May  4,  1874. 

tube,  in  the  middle  of  which  there  is  an  elastic  bulb,  the  capacity  of  which 
should  be  accurately  known.  The  nozzles  being  inserted  in  the  two  veins, 
m  the  course  of  the  circulation,  the  tube  is  fixed  on  to  the  nozzle  in  the 
blood-giver's  arm,  and  the  operation  proceeds  as  described.  The  blood  is 
injected  by  successive  discharges  of  the  bulb,  until  about  6  ozs.  has  been 
passed  in.  It  is  not  generally  considered  necessary  or  desirable  to  inject  a 
larger  quantity  at  once. 

Mons.  Eoussel  has  invented  an  apparatus  for  transfusion,  which  appears  to 

'  In  America  lamb's  blood  seems  to  have  been  transfused  in  cases  of  consumption,  and 
more  recently  the  mtra-venous  injection  of  milk  in  small  quantities  has  been  recommended 
m  cases  of  cholera-enteric  fever,' phthisis,  and  pernicious  anromia,  as  a  substitute  for  the 
transfusion  of  blood.  See  a  paper  by  Mr.  Jennings,  'Brit.  Med.  Journ.'  June  6,  1885 
Where  the  experimental  and  clinical  experience  on  this  subject  is  summarised 
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reduce  the  clangers  of  the  operation  to  a  minimum.  But  it  is  a  costly  and  elabo- 
rate appliance,  requires  constant  practice  to  use  it  with  success,  and  is  very 
liable  to  get  out  of  order  ;  it  is  therefore  never  likely  to  come  into  common  use.' 

For  indirect,  or  mediate,  transfusion,  the  best  plan  is  that  introduced  by 
Mr.  J.  M.  Cotterill.-  Forty-eight  grains  of  phosphate  of  soda  are  dissolved  m 
two  ounces  of  hot  distilled  water.  To  this  is  added  six  ounces  of  blood,  and 
the  mixture  kept  as  nearly  as  possible  at  a  temperature  of  100  °  F.  by  im- 
mersing the  vessel  in  which  it  is  contained  in  a  basin  of  boiling  water. 
The  mixture  is  then  injected  into  a  vein  of  the  patient  with  a  syringe 
previously  washed  in  the  same  soda  solution  and  kept  warm  by  being 
wrapped  in  a  hot  flannel.  This  plan  is  probably  the  best  means  of  trans- 
fusion, and  the  one  which  should  usually  be  adopted.  In  a  case  recently,  in 
which  I  had  the  advantage  of  seeing  my  colleague,  Mr.  Haward,  perform 
this  little  operation,  it  answered  admirably,  and  we  have  had  two  or  three 
other  cases  lately  at  St.  George's,  which  have  been  equaUy  successful. 

Dr.  Duncan  of  Edhiburgh^  has  lately  practised  transfusion  of  blood  in 
primary  and  other  amputations  involving  risk  of  death  by  collapse,  in  order 
to  return  to  the  system  the  blood  lost  in  the  operation.  A  five  per  cent, 
solution  of  phosphate  of  soda  is  employed  to  keep  the  blood  fluid.  In  arpjDu- 
tation,  a  short  glass  tube,  of  the  size  of  a  No.  6  catheter,  mth  a  pen  point  is 
uitroduced  into  the  main  vein  of  the  Umb  and  temporarily  secured  with  a 
piece  of  carboHsed  catgut.  A  graduated  glass  vessel  kept  in  hot  water  con- 
tains the  solution  and  receives  the  blood.  The  latter  must  of  course  be 
perfectly  free  from  pus,  or  any  other  morbid  product.  An  assistant  slowly 
injects  the  fluid  while  the  surgeon  is  securing  the  vessels. 


COLLAPSE. 

Collapse,  or  shock,  may  be  described  as  a  depression  or  lowered  vitahty 
produced  by  some  violent  stimulation  of  the  peripheral  nerves,  or  some 
powerful  impression  applied  to  the  nerve  centres.  It  may,  therefore,  be  pro- 
duced, in  the  first  instance,  by  severe  injuries — burns  and  scalds,  crushing 
of  a  limb,  capital  operations,  laceration  of  one  of  the  viscera,  &c.,  and  is 
usually  most  severe  when  the  injury  affects  those  parts  richly  suppHed  with 
sensory  nerves.  Shock  may  also  be  produced  from  the  impression  made  on 
the  peripheral  nerve-endings  by  the  sudden  withdrawal  of  pressure,  as  in 
the  case  of  an  over-distended  bladder.  The  sudden  removal  of  the  urine, 
and  the  impression  thus  produced  on  the  nerves  of  the  bladder,  may  produce 
a  very  considerable  amount  of  shock.  Secondly,  a  powerful  impression  made 
on  the  central  organs  of  the  nervous  system  produces  shock.  Thus,  mental 
emotions— sudden  fright,  anger,  joy,  pain,  and  loss  of  blood— all  produce 
symptoms  of  shock  in  this  way. 

The  amount  of  shock  varies  under  different  circumstances.  Thus,  age 
has  some  influence  upon  it.  Children,  as  a  rule,  bear  operations  and  injuries 
well,  and  suffer  little  from  shock,  unless  the  uijury  is  attended  with  much 
loss  of  blood.  Old  people,  on  the  other  hand,  especially  if  there  is  disease  of 
any  important  organ,  bear  operations  and  injuries  badly,  and  the  shock  is 
very  often  severe.  Visceral  disease  always  increases  it,  and  it  is  especially 
great  in  the  neurotic  or  excitable  individual.    Under  certain  circumstances 

'  For  a  description  of  it  the  reader  is  referred  to  Roussel's  monograph  '  On  the  Trans- 
fusion of  Blood,' London,  1877.  ,    „      ^,  n  1  an  laar 
'Lancet,'  June  18,  1887.                     '  '  Brit.  Med.  Journal,'  Jan.  .SO,  188b. 
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shock  may  be  delayed ;  if,  for  instance,  the  mind  is  excited  or  attentively 

(occupied  at  the  time  of  the  injury,  as  in  a  railway  collision,  or  on  the  battle- 
field, the  shock  may  not  come  on  till  some  time  after.  In  shock  the  impres- 
sion made  on  the  central  nervous  system  either  directly  or  indirectly  through 
the  peripheral  nerves,  induces  a  reflex  inhibition  of  all  the  functions  connected 
with  it.  Thus  the  action  of  the  heart  is  impaired,  the  breathing  is  shallow 
the  various  senses  are  more  or  less  affected,  and  there  is  partial  or  complete 
cessation  of  muscular  action. 

In  severe  shock  the  patient  lies  motionless,  but  not  usually  unconscious.  Sympfcomi 
The  intellect  is  blmited,  and  the  patient  drowsy  and  bewildered.  The  skin 
is  cold  and  clammy,  and  there  is  a  striking  pallor  of  the  whole  surface.  The 
features  are  contracted  and  shrunken.  The  heart's  action  is  increased  in 
frequency,  but  diminished  in  power,  and  irregular,  so  that  sometimes  the 
pulse  is  scarcely  perceptible.  The  respiration  is  shallow,  irregular,  and 
quickened,  inspiration  being  performed  in  quick,  short  gasps.  The  speech 
is  slow  and  feeble,  and  the  patient  appears  to  be  unable  to  think  or  reflect. 
There  is  giddiness,  with  dimness  of  vision,  and  a  humming  noise  in  the  ears. 
The  temperature  is  subnormal.  There  is  frequently  nausea  and  vomiting. 
Muscular  debihty  is  extreme,  and  the  contractihty  of  the  sphincters  may  be 
lost. 

In  such  a  condition  as  this  the  patient  may  die  within  a  short  period  of 
the  receipt  of  the  accident,  or  the  symptoms  may  be  prolonged  for  several 
days,  the  patient  never  rallying  up  to  the  time  of  his  death.  On  the  other 
hand,  reaction  may  take  place. 

From  this  extreme  condition  of  collapse  there  are  all  possible  grada- 
tions, down  to  a  mere  transient  impression  on  the  heart,  pulse,  and  sensorium, 
such  as  is  familiar  to  every  one  who  has  received  a  severe  blow  or  felt  any 
great  emotion.  The  immediate  symptoms  of  collapse  are  followed  by  reaction, 
and  in  this  stage  the  surgeon  founds  his  prognosis  mainly  upon  the  rapidity 
of  the  recovery,  and  on  the  character  of  the  pulse  when  reaction  is  established. 
Cases  in  which  the  patient  hovers  long  between  life  and  death,  and  in  which 
the  pulse  when  restored  is  weak,  rapid,  and  excitable  ('  prostration  with 
excitement,'  as  Travers  designated  it),  are  very  unfavourable  ;  whilst  those 
m  which  the  patient,  after  transient  collapse,  recovers  his  senses  rapidly,  and 
m  which  the  pulse  becomes  gradually  more  and  more  firm  and  regular,  will 
probably  terminate  in  recovery. 

The  treatment  of  collapse  is  naturally  divided  into  two  parts— the  avoid-  Treatment 
ance  of  immediate  death  in  the  first  shock,  and  the  treatment  directed  to 
carrying  the  patient  through  the  subsequent  reaction. 

The  first  care  of  the  surgeon  when  called  to  a  case  of  collapse  is  to  save 
the  patient  from  the  danger  of  instant  death.  For  this  purpose  warmth  is 
one  of  the  most  essential  requisites,  and  especially  applied  to  the  head ;  towels 
wrung  out  of  hot  water  should  be  bound  round  the  head,  or  hot  affusion  sedu- 
lously employed,  together  with  heat  to  the  epigastrium  and  the  extremities, 
while  the  other  means  of  supporting  animation  are  in  practice.  Galvanism 
over  the  prtecordial  region  is  a  most  efiicacious  measure.  Small  quantities 
of  brandy  are  to  be  given  by  the  mouth  if  the  patient  can  swallow,  and  by 
the  rectum  if  he  cannot,  and  ammonia  is  to  be  apphed  to  the  nostrils.  The 
subcutaneous  injection  of  ether  (3i.-5ij.)  is  a  powerful  restorative.  If  the 
heart  is  acting,  but  the  patient  seems  otherwise  dead,  transfusion  is  clearly 
indicated.  The  efforts  at  revival  should  not  be  hastily  given  up-  -recovery 
after  long  seeming  death  is  not  by  any  means  rare. 
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When  the  danger  of  instant  deatli  is  over  the  imtient  has  still  to  be  kept 
alive.  As  soon  as  he  can  bear  it,  small  and  repeated  doses  of  concentrated 
fluid  nutriment  should  be  given  by  the  mouth,  being  preceded  by  similar 
nourishment  given  per  rectum  in  such  quantity  as  will  not  provoke  an  action 
of  the  bowel,  and  the  supply  of  alcohol  should  be  gradually  withdrawn  as 
early  as  is  found  to  be  possible.  When  reaction  is  not  established,  but  'pro- 
stration with  excitement'  is  manifested,  opiates  must  be  administered  to 
procure  sleep,  the  warmth  of  the  body  and  extremities  must  be  maintained, 
the  irritability  of  the  stomach  must  be  lessened  by  the  appHcation  of  mustard 
poultices,  by  sucking  small  morsels  of  ice  constantly,  and  by  the  administra- 
tion of  dilute  hydrocyanic  acid  or  creasote.  At  the  same  time  both  food  and 
stimulants  must  be  supplied  in  small  quantities,  and  in  such  a  way  as  can 
be  best  assimilated  by  the  patient. 
Operations  Many  of  the  patients  whom  we  see  in  the  hospital  practice  of  large  cities 
'a^SS^'  ^^'^  collapsed  from  grievous  injuries  which  must  call  ultimately  for  severe 
tics.  operations  if  the  patient  is  to  have  any  prospect  of  life.    Li  such  cases  the 

question  first  occurs  whether  to  operate  at  once,  or  to  postpone  the  operation 
till  the  patient  has  somewhat  raUied,  and  with  this  is  connected  the  question 
whether  anaesthetics  are  desirable.  I  have  seen  operations  performed  in 
conditions  of  extreme  collapse,  without  any  manifestation  of  pain  on.  the 
patient's  part,  or  any  apparent  increase  of  the  shock;  but  when  the  operation 
is  a  severe  one,  such  as  a  large  amputation,  it  is  better,  I  think,  to  give  an 
antesthetic;  nor  is  anaesthesia  under  these  circumstances  attended  with 
danger.  I  have  often  seen  the  pulse  improve  as  the  patient  came  imder  the 
influence  of  the  ansesthetic.  Ether  is  preferable  to  chloroform  m  these 
cases,  and  it  is  well,  if  the  patient  can  swallow,  to  give  him  a  httle  alcohol 
first.  Such  operations  are  rarely  attended  with  any  danger  from  hfemorrhage, 
and  I  think  are  best  performed  as  soon  as  the  surgeon  believes  that  the 
patient  can  live  through  them. 
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BURNS  AND  SCALDS. 

Burns  and  scalds  are  the  most  commonly  fatal  of  all  injuries,  especially  in 
cold  climates,  and  among  the  poor,  whose  children  are  frequently  left  fot 
long  periods  in  the  neighbourhood  of  fires  and  kettles  with  no  proper  attend- 
ance. Scalds  are,  as  a  rule,  less  fatal  than  burns,  since  the  hot  liquid  is 
soon  shaken  off  the  body,  and  itself  soon  cools ;  but  there  are  accidents 
somewhat  resembhng  scalds,  produced  by  the  contact  of  molten  metal, 
which  are  even  more  fatal  than  an  ordinary  burn,  because  the  molten  mass 
adheres  to  the  charred  parts  and  retains  its  heat  for  a  long  period. 

The  fatality  of  burns  varies  according  to  their  extent,  their  depth,  the  Dupuy- 
part  burnt,  and  the  age  of  the  patient,  besides  a  number  of  other  miscella-  sificationof 
neous  circumstances.    The  classification  of  burns  according  to  their  depth,  bums, 
which  is  usually  followed,  is  that  proposed  long  ago  by  Dupuytren,  and  it  is 
no  doubt  a  very  useful  and  practical  one,  though  it  only  indicates  the  depth 
of  the  burn  at  its  deepest  part ;  and  it  must  be  recollected  that  a  large 
superficial  burn  may  be  even  more  dangerous  than  a  small  deep  one,  parti- 
•cularly  if  the  latter  is  situated  on  an  unimportant  part.    But  deep  burns 
must  be  followed  by  cicatrisation  and  deformity,  which  is  not  the  case  where 
the  whole  of  the  thickness  of  the  skin  is  not  destroyed. 

The  first  degree  of  burns  is  a  mere  scorch,  where  only  superficial  redness 
■is  produced  but  the  epidermis  is  not  separated  from  the  true  skin.  The 
scorched  epidermis  may  desquamate  afterwards,  but  beyond  a  little  tem- 
porary discolouration  no  trace  of  the  injury  will  remain. 

In  the  second  degree  the  epidermis  is  raised  up  from  the  cutis  in  bhsters 
or  bulls,  which  are  produced  by  the  effusion  of  serum  from  the  vessels  of 
"the  papillae,  showing  that  the  cutis  itself  is  scorched.  If  the  epidermis  is 
■dragged  off  accidentally,  as  happens  often  in  removmg  the  clothes,  this 
scorched  part  of  the  skin  will  inflame,  and  an  angry  sore  will  result. 

In  the  third  degree  the  cutis  is  not  only  scorched  but  is  disorganised  by  the 
bum,  though  not  in  its  whole  thickness.  A  part  of  the  skin  (viz.  the  papillie, 
and  a  portion  of  the  thickness  of  the  corium)  is  charred  and  dead,  and  this 
part  must  separate  as  a  slough,  exposing  a  granulating  surface  of  cutis 
Taelow,  which  heals  by  cicatrisation,  but  without  any  contraction,  since  the 
^eeper  layer  of  the  skin  which  is  not  destroyed  maintains  the  shape  of  the 
arts. 

In  the  foiirth  degree  the  whole  skin  is  burnt,  and  the  subcutaneous  tissue 
f  course  shares  to  some  extent  in  the  destruction  ;  consequently,  the  cica- 
trisation which  follows  on  the  separation  of  the  eschar  must  involve  a  very 
strong  tendency  to  contraction,  as  the  elastic  cellular  tissue  is  replaced  by 
he  inelastic  contractile  scar. 

In  the  fifth  degree  the  destruction  extends  below  the  fascia,  and  the 
uscles  and  other  subjacent  parts  are  burnt  to  a  variable  depth. 

In  the  sixth  degree  the  whole  of  the  limb  is  charred  and  consumed  down 
0  the  bone. 

Thus  the  first  and  second  degrees  of  burns  involve  no  necessary 

I  2 


110 


BUBNb  AND  SCALDS. 


deformity,  the  third  only  a  scar,  which  remains  during  life,  but  without  any 
change  in  the  shape  of  the  parts  ;  while  the  deeper  burns  are  accompanied 
by  a  tendency  to  contraction  and  deformity  which  can  only  be  averted  by 
very  great  care  in  applying  extension  and  counter- extension  while  the  surface 
is  healing,  and  as  this  is  frequently  impossible  (since  the  part  where  counter - 
extension  should  be  apphed  may  itself  be  burnt),  deformity  often  ensues,  and 
that  to  a  very  lamentable  degree. 
Symptoms  Burns  are  attended  with  great  pain  ;  and  when  they  are  more  than  mere 
and  stages  YqcqX  injuries  they  are  followed  by  prostration  or  total  collapse,  the  tempera- 
ture  falls,  the  pulse  becomes  small  or  imperceptible,  the  tongue  and  mouth 
are  dry  ;  the  patient  is  delirious,  and  rigors  take  place  in  the  severer  cases. 
This  is  the  first  stage,  or  that  of  collapse,  prostration,  or  congestion ;  and 
in  this  stage  many  cases  prove  fatal,  particularly  in  early  childliood,  death 
being  sometimes  preceded  by  convulsions.  No  post-mortem  appearances 
will  be  found,  except  congestion  of  various  viscera,  particularly  the  brain— 
the  result  apparently  of  revulsion  of  the  blood  from  the  surface. 

The  next  stage  is  that  of  reaction  or  of  inflammation.  It  may  be  said 
(very  roughly)  to  follow  the  first  after  an  interval  of  about  two  days.  The 
burnt  surface  begins  to  suppurate,  usually  with  a  very  offensive  odour,  the 
pulse  rises  in  force  and  frequency,  and  there  may  be  some  amount  of  general 
fever.  The  various  mternal  inflammations  which  may  be  set  up  by  the 
proximity  of  the  burn  to  the  great  cavities  of  the  body  now  begin  to  declare 
themselves,  pleurisy  and  peritonitis  being  the  most  frequent.  The  signs  of 
such  internal  inflammation  are  usually  obscure  at  first,  especiaUy  as  physical 
examination  is  generaUy  impossible.  Disturbances  of  the  digestive  system, 
such  as  constipation,  followed  by  diarrhoea  or  obstinate  vomiting,  are  common 
in  this  stage  of  burns.i  These  symptoms  may  be  caused  by  incipient  perito- 
nitis, or,  as  it  seems,  by  the  fouhiess  of  the  discharge.  As  the  sloughs  sepa- 
rate, hemorrhage  may  take  place,  but  it  is  very  rare.  In  fatal  cases  various 
inflammatory  appearances  are  found,  chiefly  of  the  thoracic  and  abdomuial 
viscera,  for  the  brain  is  rarely  inflamed  in  burns  even  of  the  scalp.  Amongst 
these  must  be  noted  the  inflammation  and  ulceration  of  the  mucous  mem- 
brane of  the  intestines  which  sometimes  takes  place.  It  is  usuaUy  hmited 
to  the  duodenum,  though  the  stomach,  or  the  rest  of  the  small  intestine,  may 
be  also  affected,  or  may  even  be  ulcerated  in  cases  in  which  the  duodenum 
is  intact.  The  subject  of  ulceration  of  the  duodenum  will  be  resumed  with 
the  third  period,  in  which  it  is  perhaps  most  common. 

The  third  period,  that  of  suppuration  and  exhaustion,  is  held  to  commence 
about  a  fortnight  after  the  accident,  or  else  is  said  to  begin  after  the  sloughs 
have  separated.  The  acute  symptoms  which  may  have  followed  the  mjury 
Avill  have  subsided,  but  chronic  inflammation  is  not  by  any  means  uncommon, 
and  is  often  the  chief  cause  of  death.  The  patient  becomes  gradually  weaker 
and  weaker,  and  in  this  stage  he  often  succumbs,  perhaps  after  exhausting 
diarrhoea  which  is  sometimes  accompanied  by  blood  in  the  motions,  i  ost- 
mortem  examination  may  show  no  definite  visceral  lesion,  or  low  inflammation 
of  the  lungs,  pleura,  peritoneum,  or  intestines  may  have  been  present,  ihe 
duodenum  may  be  found  ulcerated;  and  in  this,  as  in  every  other  injury, 
pyaemia  or  erysipelas  may  be  the  direct  cause  of  death  ;  but  neither  is  re- 

.  Dr  Morton,  in  tlie  American  reprint  of  the  2nd  ed.  of  the  '  System  of  Surgery,'  says 
that  congestion  of  the  kidneys  and  albumen  in  the  urine  almost  always  occur  as  soon  as 
reaction  sets  in  and  the  temperature  rises  above  101  F. 
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latively  common  in  burns.  Tetanus,  again,  sometimes  follows  the  irritation 
of  a  burn. 

The  ulceration  of  the  duodenum  is  a  singular  and  hitherto  unexplained 
sequela  of  bm-ns.'  As  stated  above,  the  ulcerative  action  is  not  absolutely 
hmited  to  the  duodenum,  but  the  instances  of  its  occurrence  in  other  parts  of 
the  mtestine  are  purely  exceptional.  It  is  not  necessarily  fatal,  for  cicatrised 
ulcers  have  been  found  in  the  duodenum  where  death  has  occurred  fi'om  other 
causes.-  It  occurs  at  different  periods  after  the  burn,  the  earliest  hitherto 
recorded  being  four  days  ;  but  it  is  rarely  so  early,  and  is  more  common  after 
than  before  the  first  fortnight.  It  occurs  after  burns  of  the  extremities  as  well 
as  those  of  the  chest  and  abdomen.  It  is  found  in  a  tolerably  large  proportion 
of  fatal  cases  (in  125  post-mortem  examinations  16  presented  this  lesion),  and 
may  very  possibly  be  present  in  many  of  those  which  recover.  The  lesion  is 
not  known  to  be  accompanied  by  any  definite  symptoms  in  its  early  stage. 
Pain  on  pressure  near  the  pit  of  the  stomach,  and  diarrhoea,  with  blood  in  the 
motions,  naturally  arouse  a  suspicion  of  this  ulceration,  and  vomitmg  is  not 
unlikely  to  be  an  accompaniment  of  it;  but  there  are  many  other  ways  m 
which  pain  and  tenderness  of  the  stomach,  vomiting  and  diarrhoea,  may  occur 

in  burns,  and  even  some  blood  may  be  passed 
in  the  motions  without  any  breach  of  surface  ; 
obstinate  diarrhoea,  however,  and  copious  loss  of 
blood  would  point  strongly  to  ulceration.  When 
the  lesion  proves  fatal  it  is  either  by  haemorrhage 
or  by  perforation  through  the  coats  of  the  bowel 
into  the  peritoneal  cavity.  The  accompanymg 
illustration  shows  a  large  artery,  the  pancreatico- 
duodenalis  superior,  laid  open  by  an  ulcer  of 
this  kind  ;  and  our  museums  contain  plenty  of 
specimens  of  perforation.  The  ulcer  is  generally 
single,  cleanly  punched  out  of  the  mucous  mem- 
brane, and  situated  close  to  the  pylorus. 

I  have  purposely  abstained  here  from  any 
reference  to  a  very  common  cause  of  death  in 
burns  and  scalds— viz.  the  injury  which  is  so 
often  done  to  the  larynx  by  inhahng  flame, 
steam,  or  hot  fluid — thinking  it  better  to  treat 
the  subject  along  with  the  other  mjuries  of  the 
air-passages  (see  the  chapter  on  Injuries  of 
THE  Neck)  ;  but  the  subject  is  one  which  should 
ever  be  absent  from  the  surgeon's  muad.  The  mouth  and  pharynx  should 
e  closely  inspected,  if  it  can  be  done  without  difficulty,  in  every  case  where 
|he  burn  or  scald  is  at  all  near  the  lips.  If  this  cannot  be  managed  without 
0  much  disturbance  to  the  patient,  a  good  idea  of  the  immunity  or  implica- 
on  of  the  mterior  of  the  mouth  will  be  obtained  by  watching  the  patient 
wallowing  and  breathing,  and  every  precaution  should  be  taken  to  have 
elp  promptly  at  hand  in  any  case  which  may  be  likely  to  require  tracheotomy. 

The  explanation  which  is  usually  accepted  is  that  the  circulation  in  patches  of  the 
ucous  membrane  becomes  arrested,  as  a  result  of  the  intense  congestion  of  the  duodenum 
d  the  presence  of  a  certain  degree  of  septic  poison  in  the  blood,  and  that  this  area  of 
rombosis  becomes  digested  by  the  acid  gastric  juice.  In  support  of  this  it  is  argued 
ihat  duodenal  ulcers  are  generally  found  near  the  pylorus  and  very  rarely  below  the  en- 
hance of  the  bile-duct,  where  the  acid  chyme  is  neutralised  by  the  alkaline  bile. 
Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  395. 


Fig.  27.  Xriceration  of  the  duodeuum 
in  a  burn,  causing  deatli  by  hfemor- 
rhage  from  a  large  branch  of  the 
pancreatico-duodenalls  artery.  a. 
The  pylorus,  b.  The  ulcer  on  the 
duodenum,  close  below  the  pylorus, 
c.  d.  Bristles  passed  through  the 
artery  and  .vein,  which  are  seen  to 
open  freely  on  the  ulcer.  —  Prom 
'Syst.  of  Surg.'  vol.  i.  p.  39B,  3rd  ed. 
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If  the  mouth  be  much  burnt  it  may  be  right  to  feed  the  patient  through  the 
nose,  and  to  eke  out  the  support  and  stimulants  which  can  be  given  through 
the  pharynx  by  nutrient  injections  into  the  rectum. 
Local  The  treatment  of  burns  is  directed — 1.  To  the  immediate  lesion  ;  and,  2, 

treatment.  after-consequences.    At  the  time  of  the  accident  the  main  indications 

are  to  exclude  the  air  from  the  burnt  surface,  to  allay  pain  by  opiates,  and  to 
give  stimulants  in  such  quantities  as  may  be  necessary.    The  applications 
which  are  in  use  for  burns  are  too  numerous  to  mention,  and  the  choice  of  one 
or  other  of  them  will  depend  in  a  great  measure  on  the  depth  of  the  burn. 
A  mere  superficial  scorch  is  best  treated  by  some  warm  lotion  applied  on  a 
thick  rag  and  kept  constantly  moist.    Goulard-water  with  a  little  laudanum 
is  perhaps  as  grateful  as  anything.    Painting  the  surface  with  ink  soon  re- 
lieves the  pain  of  a  small  superficial  burn,  or  coveruag  it  with  whitewash  or 
some  other  similar  substance  which  will  crust  over  it  and  completely  exclude 
the  air  from  it.    Common  flour  thickly  dredged  on  the  part  is  a  very  good 
and  handy  application.    But  such  crusts  should  not  be  applied  over  bmiit 
surfaces  of  the  second  degree,  since  their  removal  would  soon  become  neces- 
sary, and  this  would  drag  oS.  the  epidermis.   The  bullae  should  be  pricked,  the 
epidermis  gently  smoothed  down,  and  some  simple  ointment  put  nest  the  skin 
or  some  oily  substance  which  will  not  stick  when  it  is  necessary  to  change  it. 
A  very  favourite  application  to  these  burns  and  to  others  of  greater  depth  is 
the  Carron  oil,  made  by  mixing  lime-water  and  linseed-oil  in  equal  parts,  and 
deriving  its  name  from  its  having  come  into  extensive  use  at  the  great  Carron 
Foundry  in  the  numerous  burns  occurring  there.   Oil  of  turpentine  is  a  very 
good  application  to  those  in  which  the  surface  of  the  skin  is  quite  destroyed. 
But  for  the  first  few  days  I  doubt  whether  anything  is  better  than  skuply 
swathing  the  part  in  thick  layers  of  cotton-wool,  which  is  prevented  from 
sticking  to  the  burnt  surface  by  some  simple  omtment  spread  on  thin  soft 
Imen  or  cambric,  and  covering  the  whole  burnt  surface.    When  after  a  few 
days  the  discharge  becomes  foul,  this  dressing  should  be  changed  for  some 
deodorising  or  antiseptic  oily  application,  or  the  latter  may  be  used  fr-om  the 
first ;  but  all  the  antiseptics  I  have  yet  seen  used  have  been  stimulating,  and 
for  the  first  few  days  it  is  desirable,  I  think,  to  avoid  any  local  stimulation. 
The  carboHsed  oil  answers  every  indication  better  than  any  other  substance 
which  I  Imow  of,  but  it  should  not  be  used  too  strong ;  for  it  may  both  prove 
too  stimulating,  and  thus  increase  the  discharge,  and  it  may  be  absorbed, 
producing  a  black  condition  of  the  urine  •  and  other  symptoms  of  hicipient 
poisoning.    It  is  well,  then,  to  begin  with  a  very  weak  solution  (about  1  to 
12),  and  if  this  does  not  correct  the  foetor  its  strength  may  be  gradually 
increased,  or  a  stronger  solution  of  carbolic  acid  may  be  placed  over  the 
dressings.    If  carbohc  acid  is  not  tolerated,  some  preparation  of  benzom  or 
Condy's  solution,  or  the  Lot.  Sodse  ChlormatsB,  may  be  apphed  either  directly 
to  the  burnt  surface  or  over  the  dressings.    As  the  sloughs  separate  they 
should  be  removed  at  once,  and  any  part  of  the  slough  which  hangs  loose 
should  be  cut  away,  so  that  the  foetor  may  be  diminished  as  soon  and  as  much 
as  possible.   It  is,  in  fact,  to  the  foul  air  which  fills  the  sick-room  that  many 
surgeons,  with  much  reason,  attribute  a  great  share  in  producmg  the  mor- 
tality of  the  latter  stage  of  bums.  It  keeps  the  patient  in  a  low  condition 
destroys  his  appetite,  and  very  probably  keeps  up  or  produces  diarrhea.  And. 
in  hospitals  it  often  poisons  the  whole  air,  not  only  of  the  ward  itself,  but  ot 

'  See  '  St.  George's  Hospital  Reports,'  vol.  vi.  p.  !18. 
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all  the  parts  of  tlie  house  which  communicate  with  it.  Hence  the  importance 
of  remedying  it  in  all  possible  ways.  So  long  as  there  are  offensive  burns  in 
a  sick  chamber  or  hospital  ward  the  atmosphere  may  be  partially  sweetened 
by  carboHc  acid,  by  burnmg  cascarilla  bark,  or  by  exposing  chips  of  iodine,  or 
by  diffusmg  Condy's  solution  or  other  deodorising  fluids  in  the  pulverised 
condition  about  the  room,  but  it  cannot  be  doubted  that  some  mephitic  gases 
will  still  remain  micorrected.  After  aU  sloughs  have  come  away  the  patient 
has  still  to  midergo  all  the  troubles  incident  to  a  long  cicatrisation  and  often 
the  fining  up  of  a  deep  cavity.  The  greatest  care  should  now  be  bestowed  to 
keep  the  parts  in  such  a  position  as  to  obviate  contraction  if  possible ;  and 
the  recent  happy  invention  of  skin-grafting  has  provided  us  with  a  means  of 
hastening  the  process  of  healing  when  tardy,  and  of  providing  the  materials 
of  a  scar  when  the  surface  is  too  extensive  to  fill  up  naturally,  which  is  of 
the  greatest  utihty  in  burns  (see  the  section  on  Skin-grafting). 

At  the  time  of  the  accident  opium  should  be  liberally  given  to  adults,  and  f^l^Mt 
even  in  the  case  of  children  it  is  usually  necessary,  though  more  caution 
should  be  used  ;  or  it  may  be  thought  desirable  to  administer  chloroform  for 
the  removal  of  the  clothes  and  the  first  dressing,  and  to  keep  up  partial  in- 
sensibility by  injecting  morphia  sabcutaneously  before  the  patient  has  quite 
recovered  from  the  anaesthesia.    Stimulants  must  also  be  given  if  there  is 
much  collapse,  but  they  should  not  be  poured  down  indiscriminately,  for  the 
administration  of  an  excessive  quantity  of  alcohol  is  always  foUoAved  by  re- 
action and  renewed  prostration  ;  the  pulse  must  be  carefully  watched,  and 
only  so  much  brandy  or  wine  given  as  is  required  to  keep  it  at  a  moderate 
rate  and  strength.    If  the  patient  can  take  food  in  good  quantity  this  is  a 
better  source  of  warmth  and  power,  and  the  power  of  assimilating  food  affords 
a  good  augury  of  recovery.    If  the  patient  be  a  child  convulsions  are  to  be 
dreaded,  and  are  a  frequent  cause  of  death.    They  appear  to  depend  on,  or 
to  be  connected  with,  congestion  of  the  brain,  and  are  therefore  better  treated 
by  warmth  to  the  surface  than  by  any  other  plan.    The  warm  bath  being 
here  inadmissible,  warm  affusion  to  the  head,  or  cloths  wrung  out  of  hot 
water,  should  be  tried.    Diarrhoea  must  be  treated  by  opium,  or  by  calomel 
and  opium,  or  by  a  starch  and  laudanum  enema,  the  air  being  changed  as 
often  as  possible,  if  foul.    Vomiting  is  to  be  controlled  if  possible  by  prussic 
acid  or  by  creasote.   It  is,  however,  of  the  last  importance  in  severe  cases  of 
bimis  not  to  exhaust  the  patient's  strength  needlessly  by  too  frequent  changes 
of  dressing,  and  this  is  still  more  important  in  childhood,  when  terror  and 
screaming  add  to  the  exhaustion  which  is  necessarily  caused  by  the  pain  and 
the  change  of  posture,  besides  probably  causing  some  bleeding  from  the  granu- 
lations.   So  that  burns  ought  never  to  be  dressed  too  frequently ;  and  the 
surgeon  has  often  great  difficulty  in  steering  his  way  between  these  contrary 
indications,  since  if  he  puts  off  the  renewal  of  the  dressmg  too  long  the  foul- 
ness of  the  atmosphere  becomes  a  source  of  danger. 

Finally,  it  may  become  a  question  in  some  cases  whether  amputation  is 
desirable.  This  question  occurs  commonly  only  in  the  case  of  single  fingers  ^jm-us. 
or  toes,  or  of  parts  of  the  foot.  It  is  but  rarely  that  anything  is  gained  by 
amputation,  for  the  parts  around  the  burn  for  some  distance  are  sure  to  be 
more  or  less  injured  and  prone  to  inflammation,  so  that  the  surgeon  could  not 
get  materials  for  a  healthy  stump  without  going  too  high  above  the  seat  of 
injury  ;  and  burns  so  severe  as  to  disintegrate  a  large  portion  of  the  limb  are 
attended  with  an  amount  of  prostration  which  forbids  amputation,  at  least  at 
the  time.    After  the  patient  has  ralHed  the  surgeon  may  think  it  better  to 
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relieve  him  of  a  member  which  can  only  be  a  useless  incumbrance,  but  such 
cases  must  be  conducted  on  the  same  general  principles  as  those  whicli  are 
applicable  to  secondary  amputation  for  other  kinds  of  injury. 
Plastic  When  recovery  has  been  completed  and  the  surface  has  cicatrised,  great 

operntioiiH.  (-jgfQi.jj-iity  jg  often  left,  requiring  plastic  operation,  or  gradual  extension,  or 
some  other  proceedmg  by  which  the  parts  may  be  restored  to  their  normal 
appearance  and  function  as  far  as  may  be  possible.  But  I  think  it  better  to 
reserve  this  topic  for  discussion,  under  the  head  of  Plastic  Sukgeky,  in  a 
future  chapter.  < 

LIGHTNING-STEOKE. 

A  stroke  of  lightning  produces  injuries  which  are  the  combined  effect  of 
electric  shock,  mechanical  concussion,  and  burn.  The  symptoms  vary  from 
instant  death  to  a  very  trivial  amount  of  shock.  The  effects  are  very  various. 
The  surface  of  the  body  may  be  burnt  more  or  less  severely ; '  it  may,  as  is 
said,  be  marked  by  arborescent  lines,  which  are  beUeved  to  be  hi  a  sort  of 
way  photographed  from  neighbouring  trees  or  other  objects  ;  the  hairs  may 
be  removed  or  fall  out  soon  afterwards  ;  the  special  senses,  esjpecially  that  of 
sight,  may  be  more  or  less  impaired  or  even  totally  destroyed ;  the  other 
fmictions  of  the  brain  may  be  variously  affected,  sometimes  to  the  extent  of 
total  paralysis  ;  and  other  less  definite  and  less  certain  effects  have  been  de- 
scribed. 

In  cases  of  sudden  death  from  lightning  it  appears  that  the  muscles  are 
usually  made  rigid  at  once,  though  this  rigor  is  sometimes  so  transient  that 
some  writers,  notably  John  Hunter,  teach  that  there  is  no  rigor  mortis  in 
such  cases  ;  but  the  amount  and  duration  of  rigor  vary.  In  some  cases  there 
is  excessive  and  long-continued  stiffness,  the  blood  is  often  micoagulated, 
and  the  heart  flaccid  and  empty. 

The  indications  for  surgical  treatment  in  cases  of  apparent  death  from 
lightning  are  thus  given  by  Brodie  :  ^  '  Expose  the  body  to  a  moderate  warmth, 
so  as  to  prevent  the  loss  of  animal  heat,  to  which  it  is  always  hable  when  the 
functions  of  the  brain  are  suspended  or  impaired  ;  and  inflate  the  lungs,  so  as 
to  imitate  the  natural  respiration  as  nearly  as  possible.' 

The  minor  injuries  must  be  treated  on  general  principles.  Galvanism 
appears  the  most  appropriate  remedy  for  any  partial  loss  of  cerebral  power, 
and  should  be  used  in  a  mild  form  for  a  very  long  time,  combined  with  small 
doses  of  strychnia  and  other  tonics.  It  has  often  been  noticed  that  success 
has  attended  this  treatment,  when  long  persevered  in,  even  in  cases  where  the 
special  senses  had  at  first  been  very  seriously  impaired. 

'  A  very  singular  case  is  described  in  '  Clin.  Soc.  Trans.'  vol.  xiii.  p.  32,  by  Mr.  Wilks, 
of  Ashford,  in  which  a  man  was  literally  strijiped  naked  (except  one  sleeve  of  his  flannel 
waistcoat)  by  a  flash  of  lightning,  which  also  burned  and  otherwise  injured  him.  He 
ultimately  recovered.  The  post-mortem  appearances  in  a  case  of  fatal  electric  shock  are 
elaborately  described  by  Mr.  Sheild  and  Dr.  Del6pine  in  the  '  Brit.  Med.  Journ.'  March 
14,  188.5. 

-  Works,  edited  by  Charles  Hawkins,  vol.  i.  p.  442. 
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ICHAPTEK  VI. 
<3ENEEAL  PATHOLOGY  OF  FEACTUEES  AND  DISLOCATIONS,  INCLUDING 
THE  PEOCESS  OF  UNION  IN  HAED  PAETS. 
FEACTUEES. 

A  FRACTUEE  is  defined  as  being  a  sudden  and  violent  solution  of  continuity 
in  a  bone.  The  force  wliich  produces  it  (its  immediate  cause)  is  generally  ex- 
ternal, though  in  some  cases  muscular  action  causes  fracture.  Occasionally 
disease  of  the  bones  acts  as  a  predisposing  cause  of  fracture,  such  diseases 
being  rickets,  senile  atrophy,  cancer,  molHties  ossium,  necrosis,  strumous  or 
syphilitic  inflammation,  and  locomotor  ataxy  according  to  Charcot.  ^ 

Fractures  occur  at  aU  periods  of  Hfe,  but  are  of  course  more  common  at  Intra- 
the  periods  of  greatest  activity,  and  in  the  male  sex.  They  occur  even  with-  "^rture. 
in  the  uterus,  whether  from  external  violence,  as  from  a  fall  or  blow  ex- 
perienced by  the  mother,  or  from  the  contraction  of  the  uterus.  In  the  latter 
case  they  are  often  multiple,  and  the  bones  of  the  foetus  are  diseased  (con- 
genital rickets).  Fractures  also  take  place  in  healthy  infants  from  violence 
k_  in  delivery. 

■     Fractures  are  always  divided  by  Enghsh  authors  into  siviple,  which  do  Classifica- 
■aiot  communicate  with  the  external  air  ;  ^wdi  compound,  which  are  exposed  to  pie"a^d"^' 
the  air  through  a  wound  in  the  soft  parts  ;  and  the  distinction  is  an  impor-  compomid 
tant  one,  since,  as  a  rule,  the  two  kinds  of  fractures  involve  a  very  different 
amount  of  danger,  and  unite  in  a  very  different  manner. 

Fractures  are  also  divided,  according  to  the  nature  of  the  separation,  into 
single,  multiple,  incomplete,  and  comphcated,  and  these  are  again  subdivided. 

Thus  single  fractures  may  be  transverse,  oblique,  or  dentated.    It  may  be  Transverse, 
true,  as  stated  by  Malgaigne,  that  the  fractures  of  long  bones  are  never  truly  °|^d  ^en- 
transverse,  yet  the  distinction  is  very  important  in  practice  between  a  fracture  tated  frae- 

which  runs  in  a  tolerably 
transverse  direction  and  one 
which  is  perceptibly  oblique, 
since  the  latter  is  so  much 
more  liable  to  displacement 
than  the  former.  The  terms 
explain  themselves,  but  good 

Pio.  28.    Incomplete  or  'green-stick'  fracture  of  the  claylcle,  examples    of  each   form  of 
from  a  preparation  (Ser.  i.  No.  70)  in  the  Museum  of  St.    „      ,  ^^^     ^        <•        j  ■ 

George's  Hospital  ('Syst.  of  Surg.' 3rd  ea.  vol.  i.  p.  410).  fracture    Will     06    lOUnO.  Ill 

some  of  the  illustrations  in 
the  sequel.  Transverse  fi-acture  is  best  illustrated  by  the  common  fracture 
of  the  patella  (q.  v.).  A  good  specimen  of  oblique  fracture  is  figured  in  the 
section  on  fractures  of  the  lower  end  of  the  femur. 

To  these  classes  of  single  fractures  separations  of  the  epiphyses  should  be 
added — they  will  be  further  treated  of  below. 

Multiple  fractures  are  those  in  which  the  same  bone  is  broken  in  two  or  Siilintorcd 
more  different  parts  of  the  limb,  or  in  which  there  are  fractures  of  two  or  u"i',ni"ed' 

tVactures. 

'  See  Jacobson,  '  Syst.  of  Surg.'  3rd  eel.  vol.  i.  p.  405. 
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move  different  bones ;  or  in  which,  along  with  a  complete  fracture,  a  splinter 

has  been  separated  from  the  rest  of  the  bone  ('splintered  fracture'),  or  in 

which  there  are  several  lines  of  fracture  com- 
minuting the  bone,  i.e.  separating  one  or  several 

large  portions  from  it  ('  comminuted'). 

Incomplete    fractures   are    either  simple 

fissures,  very  common  in  the  flat  bones,  such 

as  the  skull,  and  seen,  though  rarely,  in  the 

bones  of  the  limbs,'  or  handing  of  the  bone, 

which  is  usually  the  result  oigraenstick-fracture, 

i.e.  of  fracture  of  a  portion  of  the  fibres  of  the 

bone,  while  the  remainder  are  unbroken  (fig.  28), 

such  as  occurs  when  a  soft  bough  is  bent ; 

or  i^erf orations,  though  these  are  better  de-  j  r./ss^j 

scribed  as  wounds  of  bone,  or  splintering,  when 

a  small  piece  only  is  detached  from  the  bone, 

its  continuity  as  a  whole  being  uninterrupted. 

The  bone  itself  may  be  entirely  fractured,  but 

the  periosteum  may  remain  untorn,  and  this 

seems  more  common  in  fractures  of  the  ribs 

than  in  any  other  bone. 

Complicated  fractures  are  those  in  which  a 

joint  or  some  neighbouring  cavity  is  injured  (as 
the  pleura  in  fractured  ribs),  or  when  there  is 
lesion  of  some  large  vessel,  or  a  wound  not 
exposing  the  fracture. 

A  curious  compUcation  of  fractures,  especi- 
ally compound  fractures,  has  lately  been  de- 
scribed. I  mean  fat- embolism.  The  marrow 
of  the  bone  being  crushed  by  the  fracture,  it  is 
believed  that  some  of  the  free  fat  may  pass  into 
the  veins  and  be  carried  by  the  blood-stream 
until  it  becomes  detained  in  the  capillaries  of 
the  various  tissues  and  organs.  It  is  princi-  '!jffl/'iJ 
pally  arrested  in  the  capillaries  of  the  lungs,  /i 
but  other  organs  and,  indeed,  almost  all  parts 
of  the  body  have  been  found  iDlugged  by  these 
fatty  emboli.  The  symptoms  are  those  of  dysp- 
noea, coming  on  suddenly  and  generally  within 
forty-eight  hours  of  the  receipt  of  the  injury;  ^^^i^^:::^^^:^^^^'^^ 
irregular  action  of  the  heart ;  cyanosis  or  pallor,  ^^^^^Z^^"^^ 
and.  in  fatal  cases,  coma,  sometimes  preceded     of  tue  libuia  scparatea  in  tiic  sanie 

'  ^  injury.— From  Holmes's  •  Surg.  Dis- 

by  convulsions.  eases  of  Chililhood.' 

•  These  longitudinal  fissures  in  the  long  bones  may,  perhaps,  be  more  common  than 
is  generally  believed.  The  museum  of  St.  George's  Hospital  contains  a  curious  specimen 
of  a  child's  tibia  showing  a  fissure  extending  longitudinally  down  the  bone,  and  present- 
ing in  quite  a  different  part  of  the  front  and  back  surface.  Mr.  H.  Morris  has  given  an 
interesting  account,  partly  after  M.  I'er6,  of  longitudinal  and  spiral  fractures  of  the  femur 
and  tibia  ('  Syst.  of  Surg.'  .3rd  ed.  vol.  i.  pp.  1021,  1043),  and  I  have  met  with  cases  in 
practice  suspected  to  be  of  this  nature,  in  which  the  long  uselessness  and  pamfulness  of 
the  limb  after  severe  injury,  unaccompanied  by  any  of  the  usual  signs  of  complete  frac- 
ture, gave  support  to  the  diagnosis. 

2  Bending  is  believed  sometimes  to  occur  in  the  skulls  of  infants  without  the  rupture 

of  any  of  the  bony  fibres. 
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Separations  of  the  epiphyses  (fig.  29)  are  injuries  which  it  is  frequently  Separa- 
difficult,  sometimes  impossible,  to  distinguish  from  fracture ;  in  fact,  pure  el^physes. 
separation  of  the  epiphysis  occurs  very  rarely,  for  in  the  injuries  which  are  so 
denominated  the  fracture  usually  involves  the  shaft  to  some  extent,  as  well  as 
the  epiphysial  cartilage.^    In  a  pure  separation  of  the  epiphysis  (i.e.  where 
the  line  of  the  fracture  runs  through  the  cartilage  only,  and  does  not  trench 
on  the  bony  tissue  either  of  the  shaft  or  the  epiphysis)  it  is  presumable  that 
there  would  not  be  the  true  bony  crepitus,  though  there  might  be  some 
analogous,  but  less  distinct,  sensation.    Where  the  line  of  junction  is  broad, 
as  m  the  upper  end  of  the  humerus  or  lower  end  of  the  femur,  there  will  be 
no  shortening,  but  the  lower  fragment  will  most  likely  project.^    If  the  line  of 
junction  be  within  a  joint,  swelling  of  the  joint  will  take  place.    The  nature  Diagnosis 
of  the  accident  wiU  then  be  marked  by  the  loss  of  power  following  injury  in  ^^'J^^Xn 
a  patient  of  appropriate  age,  the  position  of  the  displacement,  the  mobility  of  _the 
of  the  epiphysial  fragment  (which,  however,  cannot  always  be  ascertamed),  Xdordi- 
and  possibly  by  the  character  of  the  crepitus,  with  the  symptoms  of  injury  nary  frac- 
to  the  joint.    The  treatment  must  be  the  same  as  for  fracture.    The  chief 
importance  of  the  subject  is  that  such  injuries  are  sometimes  followed  by 
suspended  growth  of  the  bone,  producing  deformity,  apparently  as  the  result 
of  degeneration  of  the  epiphysial  cartilage  after  the  injury,  Avhereby  it  loses 
its  powers  of  ossification.    Further  remarks  on  these  injuries  will  be  found 
under  the  heads  of  fracture  of  the  various  bones. 

The  symptoms  of  fracture  are  divided  into  the  rational  and  the  sensual.  ^J^^^^'^^^ 
The  former  are  inferential  only,  and  are  given  either  by  the  lesion  which  the  ° 
fracture  produces,  such  as  the  injury  to  neighbouring  viscera  (of  much  im- 
portance in  the  chest,  head,  and  pelvis),  or  by  the  loss  of  power  caused  by 
the  fracture. 

The  sensual  symptoms  are  further  divided  into  those  which  are  equivocal 
and  those  which  are  unequivocal.  Among  the  former  are  to  be  ranked  pain, 
swelhng,  and  ecchymosis.  The  pain  is  fixed  and  abiding,  and  in  this  difl'ers 
from  the  pain  of  contusion,  which  is  more  diffused  and  less  persistent.  The 
swelling  is  due,  in  the  first  instance,  to  extravasation  of  blood,  but,  later 
on,  it  may  be  caused  by  oedema,  accompanied  by  the  formation  of  blebs  con- 
taining an  amber-coloured  or  blood-stained  fluid.  These  blebs  are  quite 
innocuous,  but  are  of  importance  as  a  diagnostic  sign  of  a  fracture  having 
taken  place,  in  cases  where  on  accomit  of  the  swelling  it  might  not  otherwise 
be  easy  to  ascertain  its  existence.  In  the  same  way  ecchymosis  is  sometimes 
ahnost  the  only  sign  of  some  fractures.  For  instance,  in  fracture  of  the 
lower  end  of  the  fibula,  there  are  often  none  of  the  ordinary  signs  present : 
no  displacement,  no  crepitus,  but  the  appearance  of  a  linear  ecchymosis,  at 
the  seat  of  the  fixed  pain  in  the  bone,  is  usually  considered  to  be  pathognomonic 
of  the  injury.  So,  again,  in  fractures  of  the  base  of  the  skull,  ecchymosis  is 
the  main  symptom  on  which  we  rely  for  a  diagnosis. 

The  unequivocal  signs  of  fracture  are  (a)  the  crack  heard  or  felt  by  the  Crack, 
patient  at  the  time  of  the  accident,  which,  for  obvious  reasons,  is  not 
commonly  observed ;  (6)  the  unnatural  mobility  of  the  fragments,  which,  MoWlitv— 
however,  is  absent  when  the  fragments  are  im2oactecl,  i.e.  one  fragment  driven  fracture, 
into  the  substance  of  the  other,^  and  m  all  fractures  of  the  skull,  most  of 

'  See  Holmes,  '  Dis.  of  Childhood,'  2nd  ed.  p.  238,  note. 
-  Hee  a  figure  in  the  section  on  fractures  of  the  upper  end  of  the  humerus. 
"  Characteristic  illustrations  of  impacted  fracture  are  furnished  by  the  extra-capsular 
fracture  of  the  cervix  femoris.    See  the  section  on  that  subject. 
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those  of  the  ribs  and  pelvis,  besides  many  others ;  (c)  the  deformity  or  dis- 
placement :  which  is  decisive  in  all  cases  where  it  exists,  but  it  is,  of  course, 
very  often  absent.  The  displacement  of  fractures  is  divided,  for  purposes  of 
description,  into  (1)  lateral  or  transverse,  when  the  fragments  lie  more  or 
less  by  the  side  of  each  other  ;  (2)  shortening,  or  riding,  or  vertical  displace- 
ment, when  the  lower  fragment  ascends  above  the  lower  end  of  the  upper ; 
(3)  angular  displacement,  when  one  or  both  deviate  from  the  axis  of  the 
limb ;  (4)  rotation,  when  one  or  both  are  twisted  on  their  own  axis ;  and 
(5)  absolute  separation.  It  will  be  obvious  that  all  the  forms  of  displacement 
may  be  variously  combined.  Displacement  is  produced  by  the  action  of  the 
original  violence,  aided  in  some  cases  by  the  weight  of  tlie  body,  or  by  sub- 
sequent violence  or  by  muscular  action.  (cZ)  The  last  and  the  most  import- 
ant of  the  sensual  symptoms  of  fracture  is  the  crepitus,  or  the  crackling 
sensation  and  sound  produced  by  rubbing  the  two  fragments  on  each  other. 
This  crepitus  is  the  sign  commonly  looked  for,  and  when  found  is  usually 
decisive  of  the  nature  of  the  injury ;  but  it  is  not  always  present ;  and  in  some 
exceptional  cases  its  presence  is  not  decisive  of  the  existence  of  fracture.  It  is 
a  grating  sensation  which  a  little  practice  soon  makes  familiar  and  mimistakable 
to  the  surgeon  ;  but,  as  it  is  produced  by  rubbmg  the  fractured  ends  on  each 
other,  it  cannot  be  felt  when  these  are  immovable,  as  in  all  firmly  impacted 
and  many  dentated  fractures,  or  when  the  fragments  are  not  in  apposition,  as 
when  they  ride  on  each  other  (though  m  this  case  and  in  some  cases  of  impac- 
tion they  may  be  brought  into  apposition  or  made  movable  by  extension),  or 
are  entirely  separated,  as  in  many  cases  of  fractured  patella ;  and  in  some 
cases  where  one  of  two  bones  of  a  hmb  is  broken,  and  the  sound  boue  prevents 
any  movement  being  impressed  on  the  broken  fr-agments  of  the  other.  It  seems 
also  that  pieces  of  fascia,  muscles,  or  bloodclot  may  get  between  the  fr-agments 
and  prevent  crepitus.  Taken  altogether,  however,  it  may  be  said  that  such 
cases  are  exceptional,  and  that  in  most  of  them  the  presence  of  fracture 
may  be  made  out  by  the  other  signs.  Crepitus  may  be  present  in  cases 
where  there  is  no  fracture.  Effusion  into  the  sheaths  of  tendons  or  into 
the  ca^dty  of  a  joint  will  produce  a  sensation  much  resembling  crepitus. 
Effusion  round  the  dislocated  head  of  a  bone  sometimes  leads  to  a  crepitus 
which  very  closely  simulates  that  of  fracture  ;  and  caries  of  the  joint- surfaces 
is  accompanied  by  a  crepitus  under  passive  motion  which  is  identical  with  that 
of  broken  bone.  So  that  cases  do  occur  in  which  dislocation  with  considerable 
swelling,  or  a  contusion  or  sprain  of  a  diseased  joint,  is  accompanied  with 
crepitus,  like  that  of  fracture.  But  such  cases  can  be  distinguished  by 
careful  examination,  especially  with  the  aid  of  anesthesia.  It  may  be  oc- 
casionally impossible  to  be  quite  certain  of  the  absence  of  fracture  in  cases 
of  severe  contusion  and  in  injuries  of  the  chest,  but  in  such  instances  it 
is  more  prudent  to  treat  the  case  as  a  fr-acture.  In  injuries  of  the  head  also 
it  is  impossible  to  affirm  the  absence  of  a  simple  fracture  without  displace- 
ment. But  the  point  is  one  of  Httle  moment.  Thus  it  may  be  confidently 
stated  that  fractures  constituting  substantial  injuries  are  usually  easy  to 
diagnose. 

The  general  indications  of  treatment  are  very  simple,  but  the  method  of 
carrying  them  out  in  practice  can  only  be  understood  by  studying  each  frac- 
ture separately.  These  general  indications  are  :  (1)  to  reduce  or  '  set '  the 
fracture,  i.e.  to  place  both  fra.gments  in  the  position  which  they  occupied 
before  the  accident ;  (2)  to  maintain  the  fractured  ends  in  position  for  a 
period  which  experience  shows  to  be  sufficient  to  avoid  further  displacement, 
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and  wliicli  varies  for  different  fractures  and  at  different  ages  ;  (3)  to  counter- 
act unfavourable  symptoms  and  complications. 

1.  A  patient  kno^vn  or  suspected  to  have  received  a  fracture  ought  to  be  Settinj?  the 
conveyed  home  with  all  possible  care,  having  the  limb  defended  by  some  tem- 
porary  contrivance  from  all  risk  of  further  movement,  whereby  many  simple 
fractures  are  made  compound.  For  this  purpose  pieces  of  thin  board  or  of 
sticks  or  of  pasteboard  may  be  used,  with  such  impromptu  bandages  as  can 
easily  be  made  out  of  the  clothes.  He  should  be  placed  in  bed  (in  cases  at 
any  rate  of  fracture  of  the  lower  limbs)  before  any  serious  examination  is 
made,  and  the  clothes  carefully  cut  off"  the  injured  limb.  Then,  in  order  to 
reduce  the  displacement,  its  nature  should  first  be  carefully  ascertained,  and 
steady  gradual  extension  made  in  the  appropriate  direction  by  the  surgeon, 
or,  if  necessary,  by  an  assistant.  Another  assistant  makes  co^mter- extension, 
i.e.  steadies  and  fixes  the  other  part  of  the  limb  and  body  so  that  the  extend- 
ing force  acts  on  the  lower  fi-agment  only.  When  by  these  means  the  proper 
length  is  restored  a  little  judicious  manipulation  will  remedy  any  angular, 
lateral,  or  rotatory  displacement.  In  impacted  fracture  more  powerful  exten- 
sion may  be  required  in  order  to  disengage  the  fragments  and  restore  the 
length  of  the  limb,  for  which  purpose  an  anaesthetic  is  to  be  given.  But  the 
violence  necessary  to  disengage  an  impacted  fracture  often  produces  dis- 
astrous consequences,  and  in  most  cases  the  patient  will  be  well  advised 
to  submit  to  the  deformity  which  must  ensue  rather  than  rmi  the  risks 
incidental  to  violent  extension. 

In  setting  a  compound  fracture  there  is  often  great  difficulty  from  the 
protruding  fi-agment  being  tightly  girt  by  the  skin  and  other  parts,  or  from 
the  irregular  projection  and  interlocking  of  comminuted  fragments.    It  must 
be  remembered  that  there  are  two  ways  in  which  a  fracture  may  be  made 
compound,  which  are  best  illustrated  by  fractures  of  the  leg.    In  one  case  a 
cart-wheel  may  have  passed  over  the  limb,  crushing  and  tearing  the  soft 
parts  off  the  bone  at  the  same  time  that  the  latter  is  h-actured.    In  this  case 
there  wiU  most  likely  be  a  large  wound,  giving  free  access  to  the  fragments 
which  are  not  likely  to  be  embraced  by  the  wound,  though  comminuted  por- 
tions may  require  removal  or  replacement  before  they  can  be  accurately 
adjusted.  In  another  case  a  man  receives  a  simple  fracture,  and  in  his  efforts 
to  raise  himself  or  in  other  muscular  efforts  he  drives  one  fragment  (gener- 
ally the  upper)  through  the  skin.    The  fragment  often  protrudes  to  a  great 
distance,  and  is  tightly  grasped  by  the  skin  ;  but  the  wound  is  much  smaller 
and  less  contused,  and  the  chance  of  its  rapid  union  much  greater.  When- 
ever there  is  any  difficulty  in  the  reduction  of  a  compound  fi-acture  an  an- 
esthetic should  be  adjninistered,  and  the  cause  of  the  difficulty  carefully 
ascertained.    If  it  be  the  smaU  size  of  the  wound  probably  a  free  division  of 
the  skin  will  enable  the  surgeon  to  reduce  the  fragment,  otherwise  the  latter 
must  be  sawn  or  clipped  away.    If  commmuted  portions  interpose  they  may 
be  occasionally  pushed  aside ;  but  as  they  are  generally  much  loosened  from 
the  soft  parts  it  is  better  to  take  them  away.  If  portions  of  muscles  or  fascicne 
are  wedged  in  between  the  bones  they  can  be  drawn  aside  with  a  blunt  hook 
or  director.    When  the  fracture  is  fairly  set,  it  must  be  put  up  so  as  to  leave 
the  wound  exposed,  in  order  that  the  dressings  may  be  applied  without  dis- 
turbing the  fracture  ;  and  it  is  often  advisable  to  make  a  counter-opening, 
and  pass  a  drainage-tube  through  the  wound  and  this  counter-opening,  hi 
order  to  keep  the  seat  of  the  fracture  free  from  blood  and  other  decomposable 
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matters.  This  end  is  effectually  secured  by  periodical  syringing  through  tlie 
drainage-tube. 

Amputation  is  required  in  cases  where  the  main  arteries,  nerves,  or  joints 
are  also  injured,  or  where  the  laceration  of  the  soft  parts  is  so  great  that  gan- 
grene is  ine\'itable.  But  the  indications  for  amputation  differ  much  hi  the 
lower  and  upper  limb.  Thus,  in  compound  fractures  laying  open  the  knee- 
joint,  amputation  is  usually  (though  by  no  means  always)  necessary  in  the 
adult ;  while,  in  compound  fractures  of  the  elbow  and  shoulder,  amputation 
is  only  performed  in  exceptional  cases ;  and  similarly  with  injuries  to  the 
vessels  or  nerves,  the  surgeon  is  much  more  disposed  to  recommend  amputa- 
tion in  the  lower  than  in  the  upper  limb  ;  and  in  all  cases  injuries  wliich  in 
the  adult  are  a  decided  motive  for  amputation  may  be  brought  to  a  perfectly 
successful  issue  in  a  healthy  child  without  any  operative  interference. 

2.  When  the  fracture  has  been  reduced  the  next  care  of  the  surgeon  is  to 
maintain  reduction.  The  general  nature  of  the  apparatus  used  for  this  purpose 
need  alone  be  treated  of  in  this  place,  since  the  special  contrivances  appHcable 
to  each  form  of  fracture  will  be  described  with  each. 

Fractures  communicating  with  the  cavities  of  the  head  and  trunk,  as  a 
rule,  require  no  special  apparatus.  In  fractured  ribs,  and  sometimes  in 
fractured  pelvis,  a  bandage  is  applied  to  maintain  the  parts  at  rest ;  but  even 
this  is  often  found  mmecessary. 

In  the  extremities,  however,  some  firmer  basis  is  usually  required,  in 
order  to  maintain  the  extension,  and  to  prevent  accidental  displacement. 
This  is  provided  by  splints,  i.e.  pieces  of  wood  or  metal,  or  of  some  malleable 
compound  such  as  pasteboard,  adapted  to  the  size  and  shape  of  the  Hmb, 
embrachig  it  more  or  less  completely,  and  fixed  on  by  bandages,  webbing- 
straps,  or  otherwise,  so  as  to  keep  the  fractured  ends  as  accurately  as  possible 
in  position,  and  immovable,  during  the  whole  time  of  treatment.  Many  of 
these  apparatus  will  be  found  figured  or  described  in  the  sequel,  mider  the 
head  of  the  Special  Fractures  ;  and  I  do  not  know  that  it  is  worth  while  to 
give  any  general  description  beyond  what  is  to  be  found  in  the  chapter  on 
MiNOB  SuBGEBY  as  to  the  art  of  splint-making.  Its  mam  principles,  how- 
ever, can  hardly  be  too  often  recapitulated.  They  are  these :  the  sphnts 
should  fit  the  limb  as  evenly  as  possible,  extending  as  far  on  either  side  of 
the  fractured  part  as  is  necessary  to  keep  the  fracture  quiet,  without  Hmitmg 
the  movement  of  the  neighbouring  joints,  unless,  indeed,  it  is  necessary, 
with  a  view  of  obviating  displacement  of  the  fractured  bones,  to  include  the 
joint  in  immediate  contiguity  to  the  fracture,  and  this  is  very  often  the  case.» 
The  splints  should  not  be  so  applied  as  to  impede  the  return  of  blood  from 
the  limb  and  produce  ojdema,  still  less  so  as  to  oppose  the  supply  of  blood, 
by  which  gangrene  and  the  loss  of  the  limb  has  sometimes  been  caused. 
The  splints  must  not  press  anywliere  on  the  soft  parts  so  sharply  as  to  cause 

ulceration.  .  f 

Some  surgeons  prefer  to  put  up  the  fracture  at  once  m  some  form  ot 
immovable  apparatus,  such  as  plaster  of  Paris,  mill-board,  &c.  The  advan- 
tages derived  from  this  method  are  that  it  enables  the  patient  to  get  up  and 
go  about  his  occupation  (on  crutches,  if  the  fracture  is  in  the  lower  extre- 

'  Bover  many  years  ago,  laid  down  the  rule  that  the  splint  should  always  be  sufficiently 
Inns  to  er^bmce  the  joint  above  and  below  the  fracture.  The  rule  is  undoubtedly  a  good 
one  but  not  capable  of  universal  application,  as,  for  instance,  in  fractin-es  of  the  humenis, 
There  the  nece'sa;  flexion  ot  thrdbow  prevents  the  anterior  sphnt  from  projecting 
beyond  the  joint. 
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3mty)  duriiag  the  whole  time  the  broken  bone  is  uniting,  whilst  the 
objection  to  it  is  that  it  prevents  our  ascertaining  what  is  gomg  on  at  the 
seat  of  fracture,  as  it  is  completely  concealed  from  view.  To  obviate  this, 
•certain  forms  of  movable  *  immovable '  splints  have  been  devised,  which 
should  always  be  used  when  the  surgeon  determines  to  put  up  a  fracture 
in  a  fixed  apparatus  from  the  first.  Of  these,  the  ones  in  most  common  use 
are  the  Bavarian  splint  (described  at  a  future  page)  and  Croft's  plaster  of 
Paris  side  splints.' 

Another  form  of  retentive  apparatus  is  the  junh.  It  is  used  only  in 
fractures  of  the  lower  extremity.  Its  name  is  derived  from  jttnctis,  a  reed ; 
because  it  was  originally  made  of  reeds  quilted  between  two  pieces  of  stout 
calico.  It  now  usually  consists  of  a  thin  cushion,  stuffed  with  horse-hair, 
of  sufficient  size  to  encircle  the  limb.  This  is  strengthened  on  its  outside 
by  a  piece  of  stick  sewn  into  the  two  opposite  sides  of  a  square  of  calico 
rather  bigger  than  the  pillow.  The  leg  is  wrapped  in  the  cushion,  after  the 
fracture  has  been  set,  and  is  steadied  by  being  encircled  with  the  calico  con- 
taining the  sticks,  which  prevent  any  lateral  or  vertical  displacement.  The 
angular  displacement  which  might  result  from  the  toes  dropping,  and  thus 
projecting  the  upper  end  of  the  lower  fragment  forwards,  is  obviated  by 
bandaging  the  foot  at  right  angles. 

Hyponarthetic  apparatus,  or  fracture-boxes,  as  they  are  more  familiarly 
termed,  are  troughs  in  which  the  limb  is  fixed  by  various  contrivances  of 
straps,  bandages,  &c.,  screwed  to  the  framework,  so  that  the  limb  is  mam- 
tained  in  the  precise  position  in  which  it  has  been  placed  after  extension. 
The  trough  is  often  formed  of  two  pieces  jointed  together,  so  as  to  keep  up 
the  extension  by  means  of  a  rack  and  pinion. 

The  usual  means  of  maintaining  a  permanent  extending  force  by  which 
the  lower  fragment  may  be  drawn  away  from  the  upper,  is  by  means  of  a 
weight  and  pulley  passuig  over  the  end  of  the  bed,  as  is  commonly  done 
now  in  disease  of  the  hip,  and  which  will  be  found  delineated  in  the  section 
on  that  subject.  This  plan  is  much  in  use  in  America,  I  believe,  in  frac- 
ture of  the  femur ;  but  in  England  it  is  used  chiefly  as  an  adjunct  to  the 
splints. 

One  of  the  most  painful  and  distressing  features  in  the  ordinary  treat- 
ment of  fracture  of  the  lower  extremity,  when  the  limb  is  kept  immovable 
on  the  bed,  is  that  this  immobihty  prevents  the  patient  from  making  any 
but  the  most  restricted  movements  of  the  rest  of  the  body.  Hence  the 
invention  of  the  swmg,  of  which  the  kind  now  m  almost  universal  use  for 
the  lower  extremity  is  that  devised  by  Mr.  Salter,  which  will  be  foimd 
described  in  the  section  on  Fracture  of  the  Leg.  Injuries  of  the  arm  and 
excisions  of  the  elbow  are  often  treated,  with  great  comfort  to  the  patient,  by 
swinging  the  arm  by  means  of  a  pulley  from  a  pole  projecting  over  the  bed 
or  from  the  bedstead  (see  Excision  of  the  Elbow). 

3.  After  the  fracture  has  been  set  and  put  up,  the  only  thing  necessary 
is  to  keep  watch  for,  and  counteract,  any  complication  which  may  ensue. 
In  cases  of  simple  fracture  these  are  commonly  few  and  trivial,  so  that  these 
fractures  are  hardly  ever  dangerous  to  life,  and  with  moderate  care  are 
usually  brought  to  unite  without  serious  deformity.  The  chief  points  are  : 
to  see  that  the  displacement  is  not  reproduced,  through  slipping  or  imper- 
fection of  the  apparatus,  and  to  that  end  to  renew  the  measurement,  and. 
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if  possible,  examine  the  seat  of  fracture  from  time  to  time — say  every  week  ; 
to  combat  the  painful  spasms  whicli  sometimes  attack  fractures,  for  whicli 
purpose  equable  pressure,  as  by  careful  bandaging  or  strapping,  is  the  most 
efticient  treatment ;  to  relieve  the  neuralgic  pain,  which  is  occasionally  very 
distressing,  by  blisters  dusted  with  opium,  or  morphia,  by  hypodermic  injec- 
tions, and  by  the  usual  remedies  for  neuralgia ;  to  treat  the  very  distressing 
itching  which  sometimes  attacks  the  skin  by  sedative  ointments  or  lotions  ; 
and  to  open  abscesses,  should  any  unfortunately  form,  as  early  as  necessary. 

Compound  fractures  are  much  more  difficult  to  treat  with  success,  and 
far  more  exposed  to  complications  of  all  kinds.  They  usually  unite  by 
suppuration  and  granulation,  especially  in  the  lower  extremity;  the  inflamed 
bone  often  dies ;  the  matter  frequently  burrows  about  the  limb,  requiring 
incisions  in  various  parts,  which  interfere  with  the  application  of  the  splints. 
The  surgeon,  therefore,  has  to  be  constantly  on  the  watch  to  provide  free 
exit  for  retained  matter,  to  remove  sequestra,  to  incise  tense,  inflamed  parts, 
and  to  combat  all  other  complications. 

Wounds  of  Wounds  of  bone  are  not  exactly  the  same  thing  as  fractures,  yet  it  is 
injuries  of  difficult  to  establish  any  essential  difference.  As  seen  in  practice  they  are 
cartilage,  generally  caused  by  gunshot,  which  sometimes  perforates  the  bone,  punch- 
ing a  hole  more  or  less  cleanly  through  it,  or  else  sphnters,  and  comminutes 
its  substance,  causing  a  compound  fracture.  In  rarer  cases  the  bones  are 
cut  into  by  a  sharp-edged  weapon,  without  any  solution  of  continuity  of  the 
entire  bone,  though  very  probably  fissures  may  run  down,  radiating  from 
the  wound  to  some  distance  in  its  substance.  These  wounds  of  bone  are 
liable  to  many  of  the  same  dangers  as  compound  fractures,  and  they  unite 
by  the  same  process. 

Closely  connected  also  with  the  subject  of  fractures  of  the  bones  is  that 
of  injury  of  cartilages.  In  many  cases  of  fracture — in  all  those  which  com- 
municate with  jomts,  and  in  many  of  those  of  the  ribs — the  cartilages  are 
also  fractured  ;  and  many  wounds  involve  the  cartilages  to  a  greater  or  less 
extent.  Some  of  these  injuries  are  definite  subjects  of  surgical  treatment — 
as,  for  instance,  fracture  of  the  costal  cartilages — which  will  be  found  treated 
of  in  the  sequel :  but  as  a  general  rule  the  injury  is  an  unnoticed  and  a 
subordinate  complication  of  a  graver  lesion.  The  process  of  union  will  be 
spoken  of  hereafter. 

UNION  OF  FRACTURES. 

The  union  of  simple  fractures  is  generally  effected  by  a  process  of  inflam- 
matory exudation  and  organisation  analogous  to  that  of  union  by  first  inten- 
tion in  soft  parts ;  while  compound  fractures  usually  unite  by  a  process  of 
suppuration  and  granulation  (second  intention) ;  but  exceptions  occur  to  both 
these  rules,  i.e.  we  meet  sometimes  with  simple  fractures  which  heal  by 
suppuration,  and  with  compound  fractures  which  unite  by  simple  adhesion. 
Union  of  The  process  of  union  of  a  simple  fracture  may  be  thus  described  : — 

fracuire  ^^^^  injury  causes  effusion  of  blood  around  the  fractured  ends,  and  between 

the  hone  and  periosteum,  as  far  as  the  latter  is  torn  away  fi'om  the  bone. 
The  muscles  also  are  more  or  less  lacerated.  All  this  is  repaired  in  the  usual 
way ;  the  blood  being  gradually  absorbed,'  and  the  muscular  fibres  united 

'  The  reader  may  be  referred  to  a  paper  by  Mr.  J.  (Jreig  Smith,  on  the  'Histology  of 
Fracture-repair  in  Man,'  '  Journ.  ot  Anat.  and  Phys.'  Jan.  1882,  and  to  Mr.  .Tacobson's 
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by  fibrous  tissue.  This  process  is  going  on  simultaneously  with  that  of  the 
repair  of  the  fracture  itself. 

Supposing  the  fracture  to  be  placed  in  good  apposition  and  kept  quiet, 
a  fibrinous  material  is  exuded  between  the  fractured  ends.    The  period  at 

which  this  exudation  commences  varies  with 
many  circumstances — the  patient's  age,  the 
size  of  the  bone,  &c.  For  a  large  bone  in  an 
adult  it  may  be  given  at  about  ten  or  twelve 
days.  The  exudation  (technically  termed 
'  callus ')  is  furnished  by  the  vessels  both  of 
the  bone  and  of  the  periosteum. 

Fibrous  tissue  and  earthy  material  are 
developed  in  this  exudation  almost  simultane- 
ously in  many  cases  ; 
and  sometimes,  especi- 
ally in  children,  fibro- 
cartilage.  True  carti- 
lage is  met  with  in 
animals,  but  its  occur- 
rence in  man  is  doubtful. 
The  '  callus,'  or  uniting 
material,  is  then  de-  Win 
veloped  into  bone,  as  in 
the  intramembranous 
process  of  ossification. 
The  new  bone  is  spongy 
and  porous  at  first,  but 
gradually  hardens. 

If  the  fragments  are 
not  in  good  p)osition  this 
tissue  may  fill  up  the 
angle  between  them,  or 
even  extend  into  the 
medullary  tube.  It  fills 
all  the  space  internal 
to  the  periosteum  (i.e. 
the  whole  medullary 
canal)  ;  and  if  the  peri- 
osteum has  been  torn, 
that  membrane  is  at 
first  lost  in  a  mass  of 
newly  -  formed  callus. 
Gradually  this  mass  is 
modelled  down,  the 
medullary  tube  is  re- 
stored, and  the  peri- 
osteum again  becomes 
recognisable. 


.  30.  A  badly-set  fracture  of  the  fe- 
mur. The  two  fragments  are  united 
hy  a  bridge  of  soft  bone,  which  at  the 
time  of  the  patient's  death  (ten  weeks 
after  the  accident )  was  so  porous  as  to 
give  way  in  part  during  maceration. 
i  he  ends  of  the  medullary  canal  are 
sealed.  The  upper  fragment  is  lying 
on  the  inner  side  of  the  lower  ;  the 
lower  fragment  is  directed  from  below 

outwards  and  backwards  From  St. 

George's  Hospital  Museum,  Ser.  i.  No. 
167. 


Fig.  31.  Union  of  fracture 
by  tlie  attachment  to  each 
fragment  of  a  bridge  formed 
by  a  separated  splinter. — 
From  a  preparation  (No. 
2,938)  in  the  museum  of 
the  Royal  College  of  Sur- 
geons. ('  Syst.  of  Surg.' 
3rd  ed.  vol.  i.  p.  435.) 


say  on  Fractures,  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  436,  for  a  very  interesting  account 
of  the  changes  in  the  blood-clot  around  fractured  bones.  If  these  researches  are  confirmed 
they  would  prove  that  the  clot  does  in  some  cases  (though  probably  not  usually)  ossify, 
and  thus  takes  an  important  part  in  the  union  of  fracture. 

K 
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Fig.  32 


When  tlie  fragments  overlap,  the  uniting  medium  is  developed  only  between 
them — not,  as  a  rule,  over  the  exposed  ends  or  in  the  medullary  canal  ;  but 
as  to  the  latter  point  there  is  considerable 
variety  in  different  cases.  Fig.  80  shows  a 
simple  fracture,  where  the  patient  died  before 
the  union  was  quite  firm.  The  callus  which 
was  thrown  out  has  become  ossified,  though 
the  ossification  is  not  yet  complete.  The  bony 
deposit,  however,  is  seen  to  extend  over  the 
end  of  the  medullary  canal  of  the  upper  frag- 
ment ;  and  this  is  the  case  in  the  lower  frag- 
ment also.  If  the  reader  will  compare  some 
of  the  illustrations  to  the  chapter  on  Injuries 
OF  THE  Lower  Extremity  he  will  find  that 
the  condition  of  the  medullary  canal  varies 
considerably.  It  is  difl&cult  to  draw  any  pre- 
cise limit  between  the  process  now  described 
and  that  union  by  ensheathing  callus  which 
will  be  described  presently.  In  this  simple 
form  of  union,  however,  the  miiting  material 
usually  fills  up  only  the  angle  between  the  frag- 
ments and  the  space  which  is  left  between  the 
detached'  periosteum  and  the  bone,  and  this 
space  is  not  often  great.  But  there  are  cases 
where  such  periosteal  deposits,  miiting  with 
separated  splinters,  form  substantial  bridges 
across  the  fracture,  and  afford  a  great  deal  of 
the  solid  uniting  material  (fig.  31). 

The  microscopic  appearances  of  the  parts  concerned  in  the  fractm*e  are 
those  of  inflammatory  changes  in  the  periosteum,  endosteum,  and  bone.  The 
periosteum  becomes  quickly  much  swollen  and  softened  for  some  two  or  three 
inches  on  each  fragment  (the  amount  and  extent  of  this  varjnng  with  the 
severity  of  the  injury  and  the  amount  of  disturbance  afterwards),  and  the 
thickened  portions  of  periosteum  blend  and  unite  into  a  single  mass  at  the 
seat  of  fracture.  This  mass  has  essentially  the  same  structure  as  the  inflamed 
deep  layer  of  the  periosteum  with  which  it  is  continuous,  and  it  is  developed 
into  bone  exactly  as  in  the  ossifying  (or  chronic)  form  of  periostitis,  the  mem- 
brane becoming  swollen  and  studded  wdth  cells  (leucocytes)  which  are  some- 
times encapsuled  in  hyaline  material,  so  as  exactly  to  resemble  cartilage,  and 
in  this  softened  mass  bony  spicule  are  formed  just  as  in  normal  processes 
of  ossification.  The  soft  spongy  bone  so  produced  gradually  hardens  and 
becomes  modelled  down,  so  as  in  the  best  cases  to  leave  hardly  a  trace  in 
after-life  ;  and  the  closer  the  apposition  of  the  fragments  and  the  more  careful 
the  treatment,  the  smaller  is  the  amount  of  the  uniting  medium,  and  the 
nearer  does  the  process  approach  to  that  of  the  natural  growth  of  bone.  So 
for  the  fractured  ends.  At  first  they  soften  and  become  spongy  in  the 
rarefying  stage  of  ostitis  ;  '  the  lime  salts  disappear,  and  the  cellular  medullary 
tissue  set  free  forms  a  spongy  mass  of  callus  that  closes  the  end  of  the  shaft, 
and  meets  with  the  corresponding  mass  in  the  other  fragment.  These 
masses  unite  with  each  other,  so  that  the  continuity  can  be  at  once  restored 
by  the  ossification  of  this  internal  callus.  Afterwards,  when  this  callus  has 
become  thoroughly  developed  into  ivory  bone,  a  modelling  process  of  atrophy 


The  upper  fragment  from  a 
fracture  in  an  animal.  The  lower 
fragment  is  not  shown,  but  exhibited 
similar  characters,  o,  the  old  bone; 
m,  its  medulla  ;  a,  new  bone,  con- 
taining a  large  quantity  of  embrj-- 
onic  meduUa,  which  renders  it  opaque. 
The  general  direction  of  the  ressels 
in  this  new  bone  is  perpendicuhir  to 
the  surface  of  the  old  bone ;  h,  car- 
tilage ;  «,  embryonic  tissue  inter- 
posed between  the  two  fragments 
and  penetrating  into  the  medullary 
cavity ;  p,  circumjacent  tissues  blend- 
ing with  the  periosteum.  —  From 
Cornil  and  Ranvier. 
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re-absorbs  that  portion  which  filled  up  the  marrow-canal.'  >  The  same 
observations  apply  to  this  internal  as  to  the  external  callus,  viz.  that  its 
amount  and  the  proofs  of  its  inflammatory  nature  vary  with  the  severity  of 
the  lesion  and  the  amount  of  disturbance. 

In  animals,  and  in  man  when  the  fractured  ends  are  not  kept  qidet,  this  Union  b^- 
process  is  modified  by  the  formation  round  the  fractured  ends  of  a  ring  or  ^aiius?™"^ 

splint  of  '  provisional ' 
t  0^  '  ensheathing  '  cal- 

lus. 

The  process  of  for- 
mation of  provisional 
callus  has  been  artifi- 
cially divided  into  five 
stages : — 

1.  The  first  is  that 
of  exudation  of  repara- 

Pia.  33.   TJuion  by  provisional  callus  iu  the  human  subject.    The  provi-  material,  external 

sional  callus  has  ossified,  the  fractured  ends  being  still  united  by  and    internal    tO  the 
fibrous  tissue  only.   A  fractured  rib  three  months  after  the  accident. — 

St.  George's  Hospital  Museiim,  Ser.  i.  No.  72.    ('Syst.  of  Surg.'  3rd  fragments, I.e. between 
ed.  vol.  i.  p.  432.)  ,  „ 

the  fragments  and  the 

periosteum,  and  between  the  medullary  membrane  and  the  bone.  This 
occupies  a  period  averaging  from  eight  to  ten  days. 

2.  The  provisional  callus  then  acquires  the  firmness  and  structure  of 
fibro- cartilage  or  cartilage  in  from  ten  to  twenty-five  days. 

8.  Both  the  external  and  internal  callus  then  ossify  into  spongy  bone  in 
from  twenty-five  to  sixty  days. 

4.  The  provisional  bony  callus  is  then  modelled  down  and  becomes  com- 
pact bone,  the  ends  of  the  fracture  being  still  distuact  from  each  other  (fig.  83). 

5.  Lastly,  the  permanent  bond  of  bony  union,  or  '  permanent  callus,' 
forms  between  the  broken  ends,  and  the  provisional  callus  is  more  or  less 
completely  re-absorbed ;  so  that  the  periosteal  swelling  disappears,  and  the 
medullary  canal  is  restored.  The  period  occupied  by  these  two  latter  stages 
of  the  process  is  too  imcertain  to  be  stated  even  approximately. 

In  some  cases  the  provisional  bony  callus  remains  permanent,  and  the 
fractured  ends  lie  within  it,  either  ununited  or  only  connected  by  ligament. 

As  the  formation  of  provisional  callus  is  the  result  of  the  irritation  pro- 
duced by  motion  of  the  fragments,  it  is  exceptional  in  man,  though  by  no 
means  unknown  ;  while,  on  the  other  hand,  its  absence  is  rare,  though  also 
not  unknown,  in  animals.  In  the  human  subject  the  ribs,  which  cannot  be 
kept  immovable,  usually  unite  in  this  manner,  and  the  clavicle  for  the  same 
reason  very  generally.  Any  fracture,  however,  which  from  accidental  circum- 
stances cannot  be  treated  in  the  usual  manner  may  undergo  this  process, 
of  which  the  humerus  represented  in  the  annexed  figure  (fig.  84)  is  a  good 
example.  For  obvious  reasons  it  is  more  common  in  childhood.  The  but- 
tresses of  bone  which  are  sometimes  found  around  fractures,  particularly 
near  the  hip,  are  analogous  to  the  provisional  callus,  and  are  formed  by  a 
process  of  ossification  going  on  in  the  fibrous  tissue  and  tendons  aroimd  the 
fracture,  which  has  been  denominated  parostosis,  and  which  the  reader  will 
find  minutely  described  and  figured  by  Mr.  Jacobson  in  the  '  System  of 
Surgery,'  3rd  ed,  vol.  i.  p.  487. 


Wilks  and  Moxon,  '  Path.  Anat.'  pp.  33,  34. 
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TJie  union  of  inflamed  simple  fractures  and  of  compound  fraciures  is  hy 
granulation.   Suppuration  is  set  up  at  the  site  of  injury,  and  granulations  are 
formed  in  tlie  thickened  and  inflamed  soft  parts,  and  on  the  ends  of  the 
fractured  bone.    The  granulations  are  converted  into  fibrous  tissue  and 
gradually  fill  up  the  cavity  of  the  wound.    Subsequently  that  portion  of 
fibrous  tissue  which  hes  between  the  broken  ends  and  unites  them  together 
becomes  converted  into  bone,  and  so  the  union  is  completed.    This  union  by 
granulation  is  a  far  more  tedious  process  than  that  by  adhesion,  generally 
occupying  as  many  months  as  the  other  does 
weeks ;  and  it  is  liable  to  all  kinds  of  irregu- 
larities from  the  separation  of  fragments  which 
become  necrosed  in  consequence  of  the  sup- 
puration of  the  parts  which  surround  and 
nourish  them,  from  erysipelas  or  diffuse  in- 
flammation, from  burrowing  of  matter  in  the 
limb — in  fact,  from  all  the  complications  inci- 
dental to  severe  injuries  involving  bone.  And 
such  suppurating  compound  fractures  are  one 
of  the  most  fruitful  sources  of  pyaemia.    It  is 
therefore  important  to  procure  the  immediate 
union  of  the  wound — whenever  that  is  possible 
— so  as  to  convert  the  compound  into  a  simple 
fracture ;  and  this  is  the  more  important  the 
more  vital  is  the  organ  which  is  in  contact 
with  the  fractured  bone.    This,  however,  can 
only  generally  be  done,  if  the  wound  is  a  mere 
puncture  caused  by  the  protrusion  of  the  sharp 
end  of  one  of  the  fragments.    If  the  wound 
is  larger,  or  if  the  edges  are  lacerated  and  con- 
tused, it  will  be  useless  to  attempt  to  close  it, 
and  it  must  then  be  treated  in  the  strictest 
antiseptic  manner  possible.    The  wound  must 
be  thoroughly  syringed  out  with  a  strong  solu- 
tion of  carbolic  acid  (1  in  20)  or  other  antiseptic, 
care  being  taken  that  the  lotion  is  made  to 
permeate  all  the  recesses  of  the  wound ;  efficient 
drainage  must  be  provided  for,  and  the  wound 
dressed  by  one  of  the  antiseptic  methods  men- 
tioned on  a  previous  page. 

Irregularities  occur  in  all  these  processes, 
whereby  special  cases  are  made  to  differ  from 
that  which  is  regarded  as  the  typical  course 
of  each  kind  of  union.  The  chief  of  these 
irregularities  which  needs  notice  here  is  the  absorption  which  sometnnes 
goes  on  in  the  neighbouring  bone  contemporaneously  with  the  union  of  the 
line  of  fracture  itself.  This  is  often  seen  in  thin  papery  bones  hke  those  ot 
the  orbit  (see  Injuries  of  the  Head).  And  it  is  often  noticed  that  trac 
tures  of  the  base  of  the  skull,  though  they  may  unite,  do  so  very  imper- 
fectly, and  that  fissures  of  the  vault  are  often  wider  when  the  repair  iB 
complete  than  they  were  at  the  time  of  the  injury. 

The  arrest  of  the  process  of  union  at  any  stage  will  lead  to  the  vaiious 
forms  of  ununited  fracture,  as  will  be  obvious  from  the  sequel. 


Fig.  34.  TJnion  of  fracture  by  ensheath- 
ing  or  provisional  callus  in  the  human 
subject.  The  patient  was  admitted 
into  hospital  with  fracture  of  the 
humerus,  which  could  never  be  kept 
quiet,  in  consequence  of  his  suffering 
from  repeated  attacks  of  delirium 
tremens,  of  which  he  died  about  a 
month  after  the  accident. 

A  dentated  fracture  was  found  just 
below  the  insertion  of  the  deltoid 
muscle,  and  the  fractured  ends  were 
encased  in  a  sheath  or  ferule  of 
fibrous  tissue  about  a  quarter  of  an 
inch  thick,  and  extending  about  an 
inch  al50ve  and  below  the  fracture. 
The  fragments  are  cutirclj-  ununited 
to  each  other,  and  are  free  from  any 
periosteal  deposit  of  callus.  They 
are  freelv  morable  on  each  other  to 
tlie  extent  penuitteil  by  the  attach- 
ment of  the  provisional  callus. — St. 
G  eorge's  Hospital  Museum,  Ser.i.  No. 
105. 
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The  usual  period  for  the  union  of  each  fracture  is  specified  in  treating  of  Delayed 
each.    But  it  must  be  understood  that  these  periods  are  averages  only. 

Various  disturbances  of  health  may  cause  delay  in 
union — such  as  acute  diseases,  as  fever,  or  chronic  affec- 
tions, as  scurvy,  possibly  syphilis,  and  fr-equently  mal- 
assimilation  of  food  leading  to  a  phosphatic  state  of  the 
urine.  1  All  such  causes,  however,  allowing  the  reaUty 
of  all  of  them  (which  is  a  matter  of  considerable  doubt), 
are  rare  ;  far  more  commonly  the  union  of  fracture  is 
delayed  or  prevented  by  injudicious  treatment,  as  by 
tight  bandaging,  obstructing  the  blood-supply,  or  the 
other  extreme  of  negligent  apposition,  allowing  move- 
ment. But  cases  of  delayed  union  are  met  with  in  which 
no  such  cause  can  be  traced,  where  the  patient  seems 
to  be  in  his  usual  health,  and  the  fracture  to  have  been 
properly  treated.^ 

In  such  instances  of  delayed  union  the  indications  for 
.  treatment  are  obviously,  in  the  first  place,  to  examine  the 

^**toe  (s^ft^unTon)^'^of  patient's  local  and  general  condition,  with  a  view  to  cor- 
HoV^ai"  MuseumTier!  rect  alkalescence  of  urme  by  careful  dieting,  and  the 
i.No.202n.  exhibition  of  mineral  acids,  to  neutralise  the  syphilitic 

condition  by  mercury  or  iodide  of  potassium,  and  to  improve  the  general 
health  by  fresh  air  if  possible.  The  local  condition  must  be  improved  by 
correcting  any  obvious  defect  in  the  apparatus  employed,  and  by  gently 
rubbmg  or  shampooing  the  parts  around  the  fracture.  Some  fractures  of 
the  lower  limb,  which  have  remained  movable  beyond  the  usual  time,  will 
unite  if  the  patient  is  allowed  to  get  up  and  move  about  a  little  with  the 
limb  in  a  splint  firm  enough  to  prevent  it  from  bending,  yet  not  so  tight  as 
to  make  it  swell.  In  other  cases  (whether  in  the  upper  or  lower  limb) 
union  may  be  procured  by  fixing  the  two  fragments  in  an  apparatus  made  of 
two  parts  movable  on  each  other,  and  provided  with  a  screw  and  ratchet,  by 
which  the  fragments  can  be  pressed  together.  The  aim  of  all  these  devices 
is  to  excite  a  httle  more  action  in  the  parts,  and  thus  stimulate  the  fractiu-ed 
ends  to  throw  out  bone. 

By  some  such  means  as  these  union  may  be  procured,  even  after  consider- 
able delay,  when  there  is  no  definite  obstacle  to  it.  There  will  still  remain 
a  small  proportion  of  cases  in  which  the  fragments  continue  permanently 
ununited — at  least  by  bone — and  therefore  are  freely  movable  on  each  other. 

This  takes  place  in  one  of  three  ways,  i.e.  the  fragments  are  either  united 
by  a  soft  material  (which  is  sometimes  called  ligamentous  union)  or  by  a 
false  joint ;  or  they  are  truly  ununited,  i.e.  are  in  no  apposition  whatever. 

The  first  form  of  ununited  fracture  is  seen  in  fig.  35,  and  a  comparison 
of  fig.  34  will  show  its  striking  similarity  to  the  condition  of  a  provisional 

'  Pregnancy  and  lactation  are  said  sometimes  to  retard  union,  though  they  certainly 
do  not  commonly  do  so.  The  subject  is  discussed,  and  several  interesting  cases  quoted, 
in  Non-is,  '  Contributions  to  Practical  Surgery,'  pp.  25,  28.  The  cutting  off  of  the  blood- 
supply  through  the  nutrient  artery  is  also  believed  by  Mr.  Curling  to  retard  union  ('  Med.- 
Chir.  Trans.'  vol.  xx.).  And  Mr.  Callender  has  pointed  out  the  frequency  of  obstruction 
of  the  main  vein,  from  contusion  in  the  injury,  causing  oedema,  as  a  condition  involving 
delay  in  the  union  of  the  fracture  ('  Med.-Chir.  Trans.'  vol.  li.  p.  152). 

^  On  the  far  greater  frequency  of  the  local  causes  of  non-union,  especially  bad  treat- 
ment, than  the  constitutional,  see  Callender,  op.  cit.  Simple  fractures  appear  to  remain 
ununited  far  more  commonly  than  similar  compound  fractures  do. 
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callus  before  ossification.  Bometimes,  indeed,  in  tliese  eases  of  soft  union 
there  is  a  regular  provisional  callus  enclosing  the  In-oken  ends  in  a  splint 
or  ferule,  just  as  is  seen  in  animals,  and  possibly  containing  fibro-cartilage. 
This  soft  or  ligamentous  union  is  the  most  common  condition  of  ununited 
fracture. 

Another  form  of  the  lesion  is  that  which  is  shown  in  fig.  30,  in  which  by 
the  movement  of  the  two  parts  of  the  fracture  on  each  other  a  false  joint 

('  pseudarthrosis ')  has  been  formed  in  the 
centre  of  the  soft  uniting  medium,  which 
then  takes  the  form  of  a  more  or  less  regular 
capsule.' 

Again,  the  broken  ends  may  be  in  no 
apposition  at  all.  A  familiar  example  is  that 
of  a  fracture  of  the  patella,  where  the  frag- 
ment is  sometimes  displaced  far  up  the  thigh, 
and  is  quite  unconnected  with  the  part  which 
remains  attached  to  the  tibia.  Fig.  37  shows 
another  example  of  something  of  this  kind. 
In  that  preparation,  however,  though  the 
upper  ends  of  the  lower  fragments  are  in  no 
connection  whatever  with  the  lower  ends 


Fig.  36.  Au  unimited  fracture  (false 
joint)  of  the  tibia.  The  fracture  hail 
existed  seventeen  years,  and  the  utility 
of  the  limb  had  been  almost  perfect, 
the  patient  having  gained  his  livelihood 
by  walking  as  a  messenger  at  one  of 
the  clubs  ;  he  merely  used  a  stick.  Tlie 
ends  o£  the  fractm-e,  n,  are  rounded, 
the  lower  end  being  worn  into  a  kind 
of  cup  to  receive  the  upper  end.  They 
are  lined  by  a  fibro-cartUaginous  sub- 
stance, and  were  encloseil  in  a  firm 
fibrous  capsule,  whicli  lias  been  re- 
moved in  order  to  display  the  false 
joint.  Tliere  was  even  a  membrane 
lining  the  ends  and  secreting  a  sub- 
stance something  like  synovia.  A  false 
joint  also  exists  between  the  tibia  anil 
flbuhi,  near  the  fracture.  The  fihuhi, 
b,  is  much  curved  and  is  very  mucli 
thickened,  so  as  to  bear  the  weight  of 
the  body.  The  tibia,  as  sliown  at  c,  is 
considerably  atrophied,  so  that  a  thin 
shell  only  remains  to  representitscom- 
paot  exterior.— From  a  specimen  in  St. 

-  George's  Hospital  Museum,  Scr.  i.  No. 
202. 


Fig.  37.  Ununited  fracture  of  both  bones  of  tlie  leg  in  a  child 
set.  10,  for  which  iunputatiou  was  peformed.  The  leg  had 
been  fractured  eight  years  before,  and  had,  it  was  said, 
been  refractured  on  two  subsequent  occasions,  a.  The  atro- 
phied upper  end  of  the  lower  fragment  of  the  tibia,  above 
wluch  is  seen  the  lower  end  of  the  upper  fragment.  This  is 
not  in  a)iy  contact  with  the  former,  but  is  united  to  the 
back  of  the  lower  fragment  below  by  n  kind  of  capsular 
membrane.  Tills  is  the  case  also  witli  the  fibula.  The  upper 
end  of  tlie  lower  fragment  of  the  fibula  is  not  plainly  seen, 
being  buried  in  the  fibres  of  the  extensor  long.  dig.  c. 
shows  the  lower  fragment  of  the  fibula.  The  tendons  of  the 
tlb.  anticus  and  extr.  prop.poUicis  are  seen  pushed  outwards 
by  the  fragment  of  the  tibia,  h.  shows  the  heel  and  the 
atrophied  Tendo  Achillis.— From  St.  George's  Hospital  Mu- 
seum, Ser.  i.  Ko.  203. 


of  the  upper  fragments,  yet  these  latter  have  an  uxiperfect  fibrous  connection 
to  a  lower  part  of  each  lower  fragment,  so  that  it  may  be  said  that  some 
attempt,  though  very  imperfect  and  ineffectual,  has  been  made  to  re-establish 
the  solidity  of  the  limb. 

•  There  is  an  interesting  preparation  in  the  Museum  of  the  College  of  Surgeons 
showing  numerous  loose  bodies  ('  loose  cartilages ')  in  one  of  these  false  joints.  See 
'  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  441. 
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It  is  not  easy  during  life  to  give  a  confident  opinion  as  to  the  exact 
anatomical  condition  of  a  case  of  ununited  fracture  ;  but  if  the  fractured  ends 
are  widelv  separated,  and  no  motion  of  one  is  produced  bymovnig  the  other, 
we  may  suspect  entire  non-miion ;  if  they  move  freely  on  each  other  with 
grating,  or  pseudo-crepitus,  like  that  felt  in  an  old  rheumatic  joint,  we  conclude 
that  the  case  is  probably  one  of  false  joint ;  if  they  are  more  or  less  freely 
movable  on  each  other,  but  without  grating,  we  may  put  it  down  as  probably 
an  instance  of  ligamentous  union,  remembering  also  that  this  is  by  far  the 
most  common  condition,  as  it  is  also  the  most  favourable  for  treatment. 

In  cases  of  true  non-union,  and  frequently  in  those  of  false  jomt,  the 
fragments  are  greatly  atrophied,  as  shown  m  the  figures ;  in  some  rarer 
cases  of  false  joint  they  may  be  enlarged.  ,  ^ 

The  treatment  of  ununited  fracture  must  be  regulated  in  the  first  place  Treatment, 
by  the  utility  of  the  limb,  and  in  the  next  place  by  the  age  and  health  of  the 
patient.  The  former  varies  very  greatly.  Thus  fig.  86  shows  a  case  ni  winch 
the  fibula  having  remained  unbroken  (or  having  united),  and  havmg  also 
become  sufficiently  hypertrophied  to  bear  the  weight  of  the  body,  the  leg  was 
so  useful  that  the  patient  could  earn  his  living  by  walking.  In  such  a  case  it 
is  needless  to  say  that  there  is  no  motive  for  surgical  interference.  Sir  Prescott 
Hewett  told  me  of  a  case  which  he  had  seen  in  private,  where  a  lady  had  an 
ununited  fracture  of  the  femur.  This  was  most  freely  movable  when  she  lay 
down,  but  when  she  stood  up  the  two  fragments  locked  together  in  such  a  way 
that  she  could  walk  fairly  well,  though  with  a  hmp.  In  such  a  case,  and  m 
fact  generally,  when  the  patient's  life  is  not  made  wretched  by  his  infirmity, 
it  is  better  to  avoid  any  serious  operation,  for  all  such  operations  involve  a 
good  deal  of  danger.  All  operations  on  the  upper  limb  are  both  more  likely 
to  succeed  and  much  less  dangerous  than  similar  operations  on  the  lower  ex- 
tremity. As  there  is  no  absolute  separation  between  cases  of  delayed  union 
and  those  of  non-union,  it  is  better  to  treat  every  case  when  first  seen,  if  at 

I any  reasonable  period  after  the  injury,  by  the  milder  measures  which  have 
been  recommended  in  cases  of  delayed  union.  I  have  seen  judicious  apposi- 
tion and  mutual  pressure  of  the  fragments  on  each  other  by  means  of  a  rack- 
and-pinion  apparatus  successfully  employed  in  such  cases.  Shampooing  the 
part,  shght  rubbing  of  the  fragments  on  each  other,  occasional  sHght  inflam- 
mation set  up  by  bhsters  and  other  means,  have  been  recommended.  Mr. 
Thomas  speaks  of  having  cured  ununited  fractures  by  striking  the  parts 
with  a  mallet.i  And  of  course  careful  attention  to  the  general  health,  and 
especially  the  condition  of  the  urine,  is  understood  to  be  a  necessary  prelimi- 
nary to  all  kuids  of  treatment. 

If  these  means  fail,  and  if  the  loss  of  power  is  not  grave  enough  in  the 
surgeon's  judgment  to  justify  his  exposing  the  patient  to  any  risk  of  his  life, 
or  if  the  patient  is  in  such  a  condition  of  health  that  he  can  hardly  be  ex- 
pected to  survive  the  operation,  the  case  must  be  abandoned,  with  such 
palliation  as  an  apparatus  can  provide. 

In  cases,  however,  which  are  more  hopeful  as  far  as  the  patient  is  concerned, 
and  where  the  infirmity  is  grave  enough  to  justify  the  risk,  the  surgeon  must 
very  carefully  examine  the  relations  of  the  fragments  to  each  other ;  their  con- 
nection, as  far  as  he  can  make  it  out,  their  size,  and  the  possibility  of  bringing 
their  ends  into  apposition  by  extension.  He  then  has  the  choice  of  a  great 
number  of  expedients.    There  are  cases  of  false  joint  in  which  the  cavity 


Liverpool  and  Manchester  Eeports,  187(5,  p.  27. 
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between  the  fragments  may  be  obliterated  by  scraping  the  ends  with  a 
tenotomy-knife,  keeping  them  afterwards  at  rest  in  the  natural  position  ;  and 
other  cases  where  miion  seems  to  be  prevented  by  some  piece  of  muscle  or  fascia 
which  lias  got  between  the  fragments,  and  where  a  similar  operation  will  suc- 
ceed. There  are  cases  (apparently  both  of  false  joint  and  of  hgamentous  union) 
where  ossification  has  ensued  on  the  passage  of  a  seton  between  the  ends,  which 
should  not  be  allowed  to  remain  hi  much  above  a  week.  The  measure  appears 
to  have  had  httle  success  in  England.  Dr.  Norris,  however,  says  of  it  that 
'  results  in  America  have  proved  it  one  of  the  safest,  least  painful,  and  most 
efficacious  of  the  numerous  operations  that  are  performed  for  the  cure  of 
pseudarthrosis  '  (op.  cit.p.  90).  Sometimes  the  surgeon  has  cut  down  on  the 
fractured  ends  in  order  to  pass  the  seton ;  but,  as  a  general  rule,  when  a  seton 
cannot  be  passed  without  a  previous  exposure  of  the  bone,  the  probably  more 
effectual  and  certainly  less  dangerous  expedient  is  adopted  of  driving  ivory 
pegs  mto  the  fragments,  as  recommended  by  Dieffenbach.  The  fragments  are 
sufficiently  exposed  to  drill  holes  into  them,  and  then  into  these  holes  ivory 
pegs  are  driven,  and  the  projecting  ends  cut  off.  The  buried  part  excites  an 
effusion  of  bone  around,  and  by  such  effusion  the  fracture  is  united  much  as  it 
is  by  the  periosteal  bridge  of  bone  figured  on  p.  129.  The  buried  part  of  the 
peg  sometimes  makes  its  way  out,  sometimes  perhaps  it  is  absorbed,  and  pro- 
bably is  sometimes  encapsuled,  and  remains  as  lodged  bullets  do.  The  number 
of  pegs  to  be  driven  into  each  fragment  will  depend  on  the  size  of  the  bone,  and 
other  circumstances.  Mr.  Erichsen  speaks  of  havuig  successfully  used  five 
pegs  in  a  fracture  of  the  humerus.  Mr.  Bickersteth  has  used  copper  nails  in 
the  same  way,'  or  has  driven  a  drill,  the  end  of  which  is  removable,  from  one 
fragment  into  but  not  through  the  other,  and  left  the  drill  in  the  bone  until 
it  feU  out.  If  one  drill  be  not  enough  to  support  the  fr'agments,  two  or 
even  more  can  be  employed,  a  plan  which  has  the  advantage  of  requiring  no 
external  incision.  The  drills  are  simply  driven  in  from  the  sm-face  of  the 
body. 

Another  plan  is  to  drive  a  metal  suture  fr'om  one  end  into  the  other  by 
means  of  the  drill,  which  is  made  to  perforate  both  fr*agments  obhquely  ;  - 
but  this  is  commonly  combined  with  the  next  plan,  viz. : 

To  cut  down  on  the  fracture  and  to  remove  a  shoe  fr*om  either  fr'agment, 
after  which  the  ends  may  be  wired  together,  if  the  surgeon  thinks  right.  Mr. 
Mason  suggests  that  a  needle  maybe  driven  through  the  ends,  and  the  wire  cast 
in  a  loop  or  figure-of-8  round  the  needle,  and  this  may  be  necessary  when  the 
surfaces  are  very  oblique,  otherwise  the  simple  insertion  of  a  peg  or  pin  is 
sufficient  to  keep  the  fragments  in  apposition. 

The  late  Mr.  Jordan  of  Manchester  suggested  the  sub-periosteal  resection  of 
the  fragments,^  a  tube  of  periosteum  being  dissected  up  first,  and  the  portions 
of  bone  removed,  as  far  as  possible  bare  of  periosteum  ;  and  though  this  may 
not  always  be  practicable,  yet  there  is  no  doubt  of  the  desirability  of  saving  any 
periosteum  which  can  be  recognised  and  separated  from  the  bone. 

Lately  an  operation  has  been  described  by  Professor  Nussbaum  of  Munich 
in  a  case  of  non-union  of  the  ulna,  the  result  of  loss  of  bone  from  gunshot 
fracture,  which  he  denominates  '  transplantation  of  bone.' "    It  consists 


'  '  Med.-Chir.  Trans.'  vol.  xlvii.  p.  11(5.  See  also  Mr.  Hill's  paper  in  Liverpool  and 
Manchester  Reports,  1870,  p.  64. 

2  Mason,  '  Med.-Chir.  Trans.'  vol.  liv.  p.  313.  Thomas  on  '  Fractures  of  the  Lower  Jaw.' 
'  '  Traitement  des  Pseudarthroses  par  I'Autoplastie  p^riostique,'  Paris,  1860. 
*  'Lond.  Med.  Record,'  March  31,  1876. 
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essentially  in  cutting  off  from  the  rest  of  the  bone  a  portion  of  its  external 
shell  covered  by  the  periosteum,  and  leaving  this  shell  of  bone  attached  to  the 
remainder  by  means  of  the  periosteum  covering  its  terminal  extremity,  which 
is  to  be  carefully  preserved  from  injury,  since  it  is  the  medium  of  the  future 
repair.  The  semi-detached  and  now  quite  movable  bone  is  next  displaced  into 
the  gap  in  the  same  way  as  a  flap  of  skin  is  twisted  in  a  plastic  operation,  and 
fixed  in  the  indurated  soft  tissues  of  which  the  gap  is  formed.  The  uniting 
ligament  and  the  atrophied  ends  of  the  fracture,  together  with  the  cartilaginous 
[fibrous  '?]  tissue  which  covered  them,  are  removed,  as  being  in  the  way.  This 
operation  could  only  be  attempted  in  cases  where  the  separation  between  the 
fi-agments  is  unusually  great :  and  its  utility  must  be  tested  by  further  ex- 
perience. 

After  all  operations  for  ununited  fracture  it  will  be  recollected  that  careful 
support  in  a  firm  splint  or  case  of  leather,  plaster  of  Paris,  or  other  material 
is  indispensable. 

There  are  many  cases  where  subcutaneous  section  of  the  muscles  which  dis- 
place the  fragments  must  be  added  to  the  other  operative  proceedings. 

Finally,  there  are  cases  so  comphcated,  or  of  such  long  standing,  or  where  Amputa- 
jcirevious  operations  have  so  far  failed,  that  amputation  may  be  best. 


tion. 


The  fracture  may  have  united  by  bone,  but  with  considerable  deformity  Vicious 
and  loss  of  the  functions  of  the  limb.  The  various  kinds  oivicious  union  spoken 
•of  are  union  of  two  contiguous  bones,  union  with  displacement,  and  projection 
•of  one  of  the  fragments.  The  first  and  last  may  be  summarily  dismissed.  Union 
•of  two  contiguous  bones  is  of  no  importance  in  the  ribs,  and  of  comparatively 
little  in  the  leg.    In  the  forearm  it  has,  in  one  recorded  case,  been  held  to 
justify  the  resection  of  the  bone.^    Projection  of  one  of  the  fragments,  or 
possibly  of  a  comminuted  piece,  is  to  be  dealt  with  like  any  other  exostosis, 
i.e.  when  sufficiently  inconvenient  the  jjrojecting  piece  must  be  removed.  But 
the  cases  we- are  ordinarily  called  upon  to  treat  are  those  in  which,  from  neglect, 
from  unruHness  on  the  part  of  the  patient,  or  from  yielding  of  the  union  after 
supposed  cure,  the  deformity  has  either  never  been  corrected,  or  has  recurred, 
and  the  limb  is  more  or  less  entirely  useless.    Such  cases  are  by  no  means 
hopeless.  If  only  a  short  time  has  elapsed  after  the  injury  the  deformity  will 
often  yield  to  extension  by  the  pulleys,  combuied  with  firm  pressure  on  the  part, 
under  chloroform  ;  or  it  may  be  reduced  more  gradually  (as  bent  bones  are 
in  childhood)  by  pressure,  with  pads,  &c.,  on  the  angle  ;  the  pressure  being 
antagonised  by  a  splint  on  the  opposite  side  of  the  limb.    In  many  cases  re-  Re-fracture 
fracture  of  the  Hmb  is  justifiable,  and  in  almost  all  in  which  it  is  indicated  the 
attempt  may  be  made  with  impunity.   The  danger  of  producing  fresh  fracture 
at  the  wrong  place  is  so  slight  that  it  need  hardly  be  taken  into  account. 
Mr.  Skey  -  has  shown  that  even  the  smaller  bones,  such  as  the  radius  or  the 
fibula,  are  not  easily  broken,  even  when  out  of  the  body,  by  the  utmost  force 
which  a  strong  man  can  exert ;  and,  when  covered  by  soft  parts,  they  would  be 
still  less  easy  to  break ;  while  the  larger  bones,  on  which  the  attempt  is  usually 
made,  the  femur  or  tibia,  are  of  course  quite  secure.  But  at  the  seat  of  fracture, 
and  especially  in  cases  of  vicious  union,  the  uniting  material  remains  long  im- 
perfectly ossified,  and  will  give  way  in  some  cases  more  than  a  year  after  the 
injury.  I  have  seen  the  femur  re-fractured,  thirteen  months  after  the  accident, 
with  perfect  ease.    The  operation  is  a  very  simple  one.   The  limb  is  brought 

'  By  Gardeil,  quoted  by  Malgaigne,  p.  272,  Packard's  translation. 
*  '  Med.-Chir.  Trans.'  vol.  xlii.    A  most  valuable  paper  on  this  subject. 
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over  the  edge  of  the  table  a  little  beyond  the  fracture ;  its  upper  part  is  steadied 
by  assistants,  and  the  surgeon  leans  on  it  with  all  the  force  he  can  exert  till 
it  gives  way,  changes  of  position,  rotation,  &c.,  being  employed  as  may  be 
necessary.  Mr.  Skey  says,  '  the  act  of  disuniting  tlie  bone  is  effected  by  slow 
laceration  rather  than  by  a  snap  or  fracture ; '  in  fact,  its  possibility  depends  on 
the  ossification  of  the  callus  being  incomplete.  After  it  has  been  effected  the 
limb  must  be  extended  as  nearly  as  possible  to  the  original  length,  by  pulleys 
if  necessary,  and  fixed  by  splints  in  that  position. 

There  may  be  cases  in  which  the  surgeon  may  think  it  right  to  divide  a 
fracture  perfectly  united,  but  in  a  vicious  position,  at  any  time  after  the  injury, 
and  when  the  bone  can  no  longer  be  re-fractured.  This  may  be  done  either 
by  direct  incision'  or  by  subcutaneous  section,  as  is  done  in  vicious  ankylosis 
of  joints  (see  below,  the  section  on  ankylosis) ;  or,  as  has  been  ingeniously 
suggested  by  Langenbeck,^  the  projecting  portion  of  the  bone  may  first  be 
considerably  weakened,  by  boring  a  large  hole  through  it,  and  extending  this 
hole  by  means  of  a  keyhole-saw  till  only  a  bridge  remains  on  either  side. 
Then  the  wound  is  dressed,  and  the  limb  put  into  a  plaster-of-Paris  splint, 
until  it  has  healed,  when  the  weakened  part  is  easily  fractured  and  put  straight, 
and  there  remains  only  a  simple  fracture  to  treat.  Finally,  it  may  be  neces- 
sary, in  some  cases,  to  remove  a  wedge-shaped  piece  of  bone,  including  the 
prominent  portion,  in  order  to  give  the  patient  a  useful  Hmb.^ 
Painful  The  united  bones  may  be  in  proper  position,  or  nearly  so,  and  yet  the  limb 

union.  almost  useless  from  inflammation  of  the  bones  or  neighbouring  parts, 

or  from  mattmg  together  of  the  tendons  or  other  structures.  These  comph- 
cations  must  be  treated  on  ordinary  principles.  But  there  are  cases  in  which 
large  nerve-trunks  (e.g.  the  musculo- spiral,  or  the  brachial  plexus)  are  involved 
in  and  compressed  by  the  callus,  or  by  some  detached  fragment,  and  so  the 
limb  may  be  paralysed.  Cases  are  on  record  in  which  this  untoward  event 
has  been  remedied  by  cutting  away  the  superfluous  bone,  or  callus,  and 
freeing  the  nerve-trunk.  Such  a  case  was  Olher's,''  in  which  the  musculo- 
spiral  nerve  was  liberated  from  pressure,  and  Delens',"'  in  which  the  brachial 
plexus  and  subclavian  artery  were  the  parts  compressed. 


DISLOCATION. 

The  word  '  dislocation,'  when  used  by  itself  in  surgical  works,  is  intended 
to  signify  the  forcible  displacement  of  one  articular  surface  of  a  joint  from 
another.  Other  organs  also  are  subject  to  dislocation  ;  thus  dislocation  of  the 
lens  and  of  the  testicle  are  spoken  of,  but  in  such  cases  the  name  of  the  dis- 
placed organ  is  always  added.  Dislocation  of  joints  also  occurs  as  a  conse- 
quence of  disease  (pathological  dislocation,  frequent  in  the  knee  and  hip), 
and  sometimes  as  the  result  of  malformation  (congenital  dislocation).  Trau- 
matic or  true  dislocation  may  be  complete — i.e.  where  no  portions  of  the  two 
articular  surfaces  are  in  contact — or  incomplete,  when  a  part  of  one  still 
remains  applied  to  the  articular  surface  of  the  other  bone.  When  the  bone, 
besides  being  dislocated,  is  exposed  by  a  wound,  the  dislocation  is  said  to  be 
compound.    It  is  universal  in  modern  surgical  works  to  describe  dislocation 

'  See  Lister,  'Brit.  Med.  Journal,'  Oct.  31,  1868,  p.  462. 

2  '  Lond.  Med.  Becord,'  March  31,  1875,  p.  198. 

»  See  a  case  by  Mr.  Heath,  '  Clin.  Soc.  Trans.'  vol.  x.  p.  158. 

'  '  Gaz.  hebd.'  1856,  p.  615.    '  New  Syd.  Soc.  Bienn.  Retrospect,'  1865-6,  p.  294. 

"  '  Lancet,'  Nov.  19,  1881. 
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as  being  of  the  more  movable  bone,  or  of  that  bone  which  is  situated  farthest 
from  the  trmak,  but  in  the  older  writers  this  rule  is  not  followed.  Thus  Sir 
A.  Cooper  described  the  dislocations  of  the  ankle  as  being  of  the  tibia  and 
fibula,  which  are  now  described  as  dislocations  of  the  foot.  This  difiference 
of  nomenclature  of  course  reverses  the  direction  in  which  the  part  is  said  to 
be  dislocated,  since  a  displacement  which,  if  described  with  reference  to  the 
le"',  is  inwards,  becomes  outwards  when  the  foot  is  said  to  be  displaced. 

""There  are  a  few  points  which  ought  to  be  mentioned  as  concernmg  dis-  ^^"^^^^^^^^ 
locations  in  general  before  the  individual  mjuries  are  described.  The  signs  '-^""P 
of  a  dislocation  are,  loss  of  the  natural  shape  of  the  part,  loss  of  the  move- 
ments of  the  joint,  both  active  and  passive,  in  different  degrees,  and  altera- 
tion of  the  relations  of  the  bony  prominences  to  each  other,  together  with 
an  absence  of  the  signs  of  fracture,  when  the  dislocation  is  pure  ;  but  it  is 
not  uncommon  for  the  dislocation  to  be  accompanied  by  fracture  of  some 
bony  process,  or  even  of  the  shaft  of  the  bone  in  the  neighbourhood. 

Having  diagnosed  the  existence  of  dislocation,  the  surgeon's  aim  is  to  Reduction. 
reduce  it,  i.e.  to  restore  the  displaced  bone  to  its  natural  position.  As  a 
general  rule  all  dislocations  are  accompanied  by  more  or  less  laceration  of 
the  capsule  of  the  joint,^  of  some  of  its  special  ligaments  and  of  the  muscles 
around  it,  while  the  muscles  on  one  side  are  put  on  the  stretch  and  those  on 
the  other  side  shortened.  After  a  time  the  displaced  head  of  the  bone  con- 
tracts adhesions  to  the  other  bones  and  to  the  parts  around,  and,  especially 
where  there  has  been  much  motion  of  the  bones  on  each  other,  a  kind  of 
new  articulation  may  be  formed,  while  the  old  articular  cavity  may  be  more 
or  less  completely  filled  up.  The  obstacles  to  the  return  of  recent  disloca- 
tions depend  on  the  resistance  of  the  displaced  muscles  or  hgaments,  on  the 
interlocking  of  the  bones,  or  on  the  interposition  of  the  capsule  or  some  of 
its  accessory  structures  between  the  dislocated  bone  and  the  cavity  to  which 
it  is  to  be  returned.  Many  of  these  obstacles  are  more  easily  overcome  by 
appropriate  manipulation  than  by  force,  so  that  dislocations  of  the  hip, 
for  which  it  used  to  be  thought  necessary  to  exhaust  the  muscular  force  by 
bleeding  and  antimony,  and  then  to  use  violent  extension  by  means  of 
puUeys,  are  now  usually  reduced  under  chloroform  with  extreme  facility  by 
simply  disengaging  the  head  of  the  bone  from  its  acquired  position,  when 
the  muscles  at  once  restore  it  to  its  natural  one. 

In  old  dislocations  the  difficulty  of  reduction  depends  on  the  formation  of 
adhesions  between  the  two  bones,  on  the  permanent  contraction  of  the  short- 
ened muscles,  and  on  inflammatory  deposit  filling  up  the  old  articular  cavity, 
which  sometimes  renders  the  return  of  the  bone  impossible,  and  at  others 
even  fills  up  the  cavity  altogether.  The  shape  of  the  displaced  bone  itself 
also  becomes  altered  by  pressure  or  by  inflammation. 

As  these  difficulties  increase  very  speedily  in  the  first  week  or  two  after 
the  injury,  it  is  of  the  greatest  importance  to  recognise  the  nature  of  the 
accident,  and  apply  the  appropriate  remedy  as  early  as  possible.  When  a 
dislocation  has  existed  for  a  very  long  time  it  is  very  doubtful  whether  its 
reduction  is  physically  possible,  or  whether,  if  it  were  reduced,  the  limb 
would  gain  or  lose  in  utility. 

When  a  dislocation  has  been  successfully  and  completely  reduced,  the 
after  treatment  will  have  to  be  conducted  with  great  care  and  judgment 

'  Mr.  Eve  describes  a  case  of  complete  dislocation  of  the  shoulder,  in  which  the 
capsule  was  not  lacerated,  but  stripped  off  the  scapula  together  with  the  periosteum. 
'  Med.-Chir.  Trans.'  Ixiii.  317. 
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on  the  part  of  the  surgeon,  for,  whereas  absolute  rest  is  necessary,  on  the 
one  hand,  to  allow  the  lacerated  capsule  and  muscles  to  heal,  and  to  prevent 
the  dislocation  from  recurring  ;  still,  on  the  other  hand,  this  rest  must  not 
be  too  prolonged,  for  fear  of  fibrous  adhesions  in  the  joint  taking  place  with 
contraction  and  shortening  of  the  capsular  and  other  ligaments,  which  will 
necessarily  interfere  with  the  freedom  of  movement,  and  in  some  cases,  at  all 
events,  will  be  very  difficult  or  even  impossible  to  overcome.  Passive  mo- 
tion should,  therefore,  be  employed  by  the  surgeon  daily  after  the  lapse  of 
the  first  few  days,  the  limb  between  his  visits  still  being  kept  fixed  by  means 
of  bandages  or  other  surgical  appliances,  so  as  to  prevent  any  incautious 
movement  of  the  patient  producing  a  recurrence  of  the  dislocation. 

Repair  of  It  remains  to  say  a  few  words  as  to  the  method  of  repair  in  wounds  or 
cartilage,  fractures  of  cartilage.  The  method  of  union  of  fractures  is  best  studied  in 
those  of  the  costal  cartilages  and  those  of  the  articular  cartilage  of  the  femur, 
which  is  so  often  involved  m  the  fractures  which  run  into  the  knee-joint. 
The  uniting  medium  seems  to  differ  somewhat  in  accordance  with  the  dif- 
ferent qualities  of  the  cartilage  involved.  Thus  tlie  costal  cartilages,  which 
are  naturally  prone  to  ossify,  unite  very  commonly  by  bone,'  or  by  a  mixture 
of  bone  and  cartilage.  Fracture  of  articular  cartilage  is  usually  very  slow 
of  healing,  and  the  cartilage  is  found  unchanged  close  to  the  seat  of  frac- 
ture ;  ultimately  the  breach  of  surface  is  usually  repaired  by  a  layer  of 
fibrous  tissue  or  by  a  mixture  of  fibrous  tissue  and  cartilage.^  In  wounds  of 
cartilage  made  for  the  purposes  of  experiment  on  the  lower  animals  Dr. 
Redfern  has  found  that  the  resulting  changes  affect  both  the  cells  and  the 
intercellular  substance,  though  only  to  a  slight  distance  from  the  seat  of  in- 
jury. They  display  a  very  strong  tendency  to  heal  without  any  further 
destructive  changes,  and  this  repair  is  brought  about  either  by  the  production 
of  fibrous  tissue,  or  by  calcareous  deposit  leading  to  calcification  of  the  entire 
cartilage.  Dr.  Eedfern  describes  both  the  cells  and  the  intercellular  sub- 
stance of  the  injured  cartilage  as  taking  part  in  the  production  of  the  fibrous 
tissue,  the  intercellular  substance  fibrillating  and  becoming  replaced  by  a 
material  exactly  resembling  white  fibrous  tissue,  while  the  cartilage-cells 
increase  in  size  and  their  nuclei  give  place  to  a  number  of  corpuscles. 
Then  the  wall  of  the  cell  becomes  identified  with  the  hyaline  intercellular 
substance  and  the  corpuscles  are  set  free,  and  while  the  hyaline  substance  is 
becoming  fibrillar'  and  forming  the  white  fibrous  substance,  the  corpuscles 
are  developed  into  the  nuclear  or  elastic  fibres.^ 

From  these  researches  Dr.  Eedfern  concludes  that '  uncomplicated  lesions 
of  cartilages  (especially  such  as  have  been  artificially  produced  in  the  lower 
animals)  manifest  a  very  decided  tendency  to  spontaneous  cure  by  the  pro- 

'  In  the  Museum  of  St.  George's  Hospital  are  three  specimens  of  fracture  of  costal 
cartilages  (Ser.  I.  Nos.  67,  08,  69),  all  united  by  bone.  Mr.  Poland  refers  to  three  in  St. 
Bartholomew's  Hospital  Museum,  in  one  of  which  the  union  is  entirely  and  in  another 
partially  bony,  cartilage  being  mixed  with  the  bone  ;  in  the  third  the  fracture  is  repaired 
by  the  growth  of  a  new  cartilaginous  substance. 

In  the  Museum  of  St.  George's  Hospital  (I.  198)  is  the  preparation  of  a  fracture 
running  into  the  knee-joint,  received  twenty-eight  days  before  the  patient's  death.  '  On 
the  articular  surface  a  thin  layer  of  firm  fibrine,  of  a  light  brown  colour,  is  interposed 
between  the  cartilaginous  margins  of  the  fracture,  the  cartilage  itself  havmg  as  yet 
undergone  no  change.'  A  preparation,  exactly  similar  to  this,  is  figured  in  the  section  on 
fracture  of  the  femur. 

'  Redfern.    Abnormal  nutrition  of  cartilage,  pp.  67  et  seq. 
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duction  of  fibrous  tissue,  or  by  calcification  of  the  whole  cartilage  left  after 
the  injury  ; '  and  that  the  '  diseased  action  arising  from  circumscribed  de- 
struction of  the  articular  cartilages  of  the  lower  animals  evinces  no  tendency 
to  extend  to  the  remaining  parts  of  these  textures,  nor  to  involve  other  struc- 
tures, and  lead  to  serious  disease  of  the  joint.' 

Uncomplicated  lesions  of  cartilages  are  of  course  very  rare  in  the  human 
subject,  but  the  examination  of  specimens  such  as  that  above  referred  to 
from  St.  George's  Hospital  Museum  leads  us  to  believe  that  Dr.  Redfem's 
conclusions  are  true  in  the  main  when  applied  to  the  human  subject ;  that 
is  to  say,  that  cartilage  is  prone  to  repair,  and  that  the  disease  produced  in 
it  by  traumatic  injury  rarely  extends  far  from  the  part  injured. 
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CHArTER  VII. 

INJURIES  OP  THE  HEAD. 


Serious  re- 
sults some- 
times fol- 
low triviiil 
injuries. 


Classifica- 
tion of  the 
injuries. 


Complica- 
tions. 


Injubies  of  the  head  are  matters  of  equal  importance  and  mterest.  It  i8  an 
old  and  good  rule  in  surgery  '  never  to  look  lightly  on  any  injury  of  the  head, 
however  trifling  it  may  appear.'  Very  grave  anatomical  lesions  may  have 
been  produced  by  injuries  which  appear  trivial.  Cases  are  recorded  in  which 
a  weapon  has  passed  deeply  into  the  brain,  through  the  papery  bones  of  the 
orbit,  and  has  left  a  fragment  there,  and  the  man  has  gone  about  his  business 
thinking  he  had  only  received  a  scratch  on  the  eyelid,  till  inflammation  of 
the  brain  has  set  in,  and  the  foreign  body  has  been  found  after  death.'  So, 
again,  a  sHght  tap  on  the  skull  may  possibly  cause  rupture  of  a  large  vessel 
or  laceration  of  the  brain,  followed  by  fatal  haemorrhage  or  inflammation. 
And  again,  lesions  really  very  slight  in  themselves  may  be  followed  by  the 
most  alarming  and  even  fatal  consequences.  Every  one  must  have  seen,  both 
in  public  and  private  practice,  cases  in  which  very  slight  injm-ies  of  the  head 
have  set  up  frightful  attacks  of  erysipelas,  or  have  been  followed  by  brain- 
symptoms  quite  disproportionate  to  their  apparent  gravity.  Therefore, 
though  these  unfortunate  cases  are  comparatively  rare,  they  must  be  borne 
in  mind  as  an  argument  for  caution  in  the  treatment  and  some  reserve  in 
the  prognosis. 

Injuries  of  the  head  may  be  thus  divided :— i.  Simple  contusion  of  the 
soft  parts,  ii.  Scalp  wounds,  iii.  Contusions  of  the  skuU.  iv.  Fracture  of 
the  skull,  simple  or  compound,  and  either  of  them  witli  or  without  depression 
of  the  fractured  bone.  v.  Injury  of  the  bram  and  its  membranes,  vi.  In- 
juries to  the  nerves. 

The  inflammatory  comphcations  of  such  injuries  are  erysipelas  and  diffuse 
inflammation  of  the  soft  parts,  inflammation  of  the  brain  and  its  membranes, 

and  hernia  cerebri, 

I.  Contusion  of  the  scalp  may  be  either  bruising  of  the  skin  and  tissues 
superficial  to  the  aponeurosis  of  the  occipito-frontalis,  or  may  result  in  ex- 
travasations of  blood  beneath  the  aponeurosis,  in  the  loose  cellular  tissue 
between  it  and  the  pericranium,  or  beneath  the  pericranium,  between  it  and 
the  bone.  The  superficial  bruise  requires  no  special  description,  and  differs 
in  no  respect  from  a  bruise  in  any  other  part  of  the  body.  Extravasation  of 
blood  between  the  aponeurosis  and  pericranium  gives  rise  to  a  bloody  tumour 
(hfematoma)  which,  especially  in  children,  may  extend  over  the  whole,  or 
over  one  side  of  the  head  ;  from  the  points  of  attachment  of  the  occipito- 
frontalis  in  front  and  behind,  and  laterally  as  low  as  the  zygoma.  Fortu- 
nately the  size  of  the  vessels  in  the  sub-aponeurotic  tissue  is  not  great,  and 
therefore  such  huge  extravasations  as  this  but  rarely  take  place.  When  smaller, 
the  chief  point  of  interest  about  them  is  that  they  are  liable  to  be  mistaken 
for  depressed  bone.    The  collection  of  blood  is  bounded  by  a  hard  ridge  or 

'  Several  such  cases  have  been  published;  in  one  case  it  was  the  end  of  a  walkinR- 
cane  with  which  a  soldier  was  fencing  with  his  comrade ;  in  another  the  ferule  of  an 
umbrella  which  a  testy  old  gentleman  poked  into  the  eye  of  a  man  who  ran  agamst  hmi 
in  the  street. 
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border  of  condensed  tissue  and  coagulated  blood,  which  somewhat  resembles 
to  the  touch  the  edge  of  a  fracture  with  depression.  But  generally  the  con- 
tusion may  be  recognised  as  such  by  the  following  characters  :  the  ridge  is 
elevated  above  the  level  of  the  neighbourmg  sound  skull,  its  edge  is  some- 
what rounded,  its  outline  regular  and  usually  crescentic,  and,  by  pressing 
the  finger-nail  upon  it,  an  impression  may  perhaps  be  made,  hi  fracture 
with  depression,  on  the  other  hand,  the  ridge  which  appears  elevated  is  really 
on  the  same  level  as  the  rest  of  the  skull ;  its  margin  is  sharp  and  irregular, 
and  its  direction  very  variable.  Extravasations  of  blood  beneath  the  peri- 
cranium are  usually  met  with  in  the  infant,  as  the  result  of  some  injury 
received  during  parturition.  They  are  termed  cephalczmatomata,  and 
usually  appear  within  twenty-four  hours  of  birth.  They  are  always  confined 
to  one  bone,  generally  the  parietal,  because  of  the  connection  of  the  peri- 
cranium to  the  sutural  ligament,  and  are  soft,  elastic,  fluctuating  tumours. 
The  swelling  is  usually  harmless  and  painless,  and  for  the  most  part  disappears 
in  from  one  to  two  months  after  birth.  The  only  question  of  treatment  which 
occurs  is  in  the  large  extravasations  of  childhood.  Here  evaporating  lotions 
will  generally  be  all  that  is  necessary,  and  the  extravasation  will  probably  be 
absorbed  in  time.  But  in  a  case  where  no  perceptible  improvement  followed 
fi-om  prolonged  expectant  treatment,  it  would  be  right  to  draw  ofi"  the  fluid 
Avith  an  aspirator.  In  the  event  of  suppuration  taking  place,  free  incisions 
at  the  most  dependent  points,  and  thorough  washing  out  of  the  cavity  with 
some  antiseptic  fluid,  must  be  at  once  resorted  to.  Drainage  tubes  must  then 
be  introduced  and  every  means  tried  to  maintain  the  wound  in  an  absolutely 
aseptic  condition, 

n.  Scalp  wounds  may  be  divided  into  two  classes  ;  viz.,  those  in  which 
the  bone  is  not  exposed,  and  those  in  which  the  wound  divides  not  only  all 
the  other  soft  structures,  but  the  pericranium  also,  and  exposes  the  surface 
of  the  bone.  The  distinction  is  a  tiseful  one,  inasmuch  as  these  latter  cases 
are  much  more  serious  injuries,  and  are  often  followed  by  much  more  serious 
consequences,  for  in  them  the  bone  is  not  only  exposed,  but  very  often  cut, 
bruised,  or  rasped  to  a  greater  or  less  extent.  It  is  to  this  injury  of  the  bone 
that  these  cases  of  scalp  wound  owe  their  importance,  and  they  will  therefore 
be  coiisidered  in  the  next  section,  with  cases  of  contusion  of  the  bones  of  the 
skuU,  and  we  shall  confine  our  attention  in  this  place  to  cases  of  scalp 
wound  where  the  bone  is  not  exposed. 

Scalp  wounds,  like  wounds  in  other  soft  parts,  may  be  incised,  contused 
and  lacerated,  punctm-ed,  or  large  flaps  may  be  torn  down  in  severe  cases. 
The  most  common  form  of  scalp  wound  is  the  contused  one,  since  they 
are  usually  produced  by  some  blunt  instrument.  It  should  be  remem- 
bered, however,  that  a  blunt  instrument  may  produce  in  the  scalp  a  wound 
which  has  altogether  the  appearance  of  an  incised  wound,  as  this  may  be  of 
importance  from  a  medico-legal  point  of  view.  As  a  rule  scalp  wounds  do 
not  gape  much,  and  though  the  bleeding  may  be  free,  on  account  of  the 
vessels  being  contained  in  a  dense  fibrous  material,  and  therefore  unable  to 
contract  and  retract  perfectly,  it  is  usually  entirely  under  the  control  of  the 
surgeon.  The  most  severe  and  often  frequently  repeated  htemorrhage  occurs 
in  those  cases  where  some  artery  has  been  partially  divided.  The  free  division 
of  the  vessel  will  usually  insure  a  complete  cessation  of  the  hemorrhage  on 
the  application  of  a  little  pressure.  If  the  arteries  are  too  much  contused  to 
be  tied  or  twisted  they  can  easily  be  compressed,  or,  in  the  last  resort,  be 
commanded  between  an  acupressure-needle  thrust  in  below  them  and  a 
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ligature  above.  Bleeding  having  been  stopped,  and  all  dirt  and  foreign 
bodies  carefully  and  gently  removed,  the  wound  must  be  united.  There  is  an 
old  traditional  horror  of  sutures  in  scalp-wounds  which  seems  to  me,  to  say 
the  least,  exaggerated  ;  and  I  never  hesitate  to  use  silver  sutures  when  tliere 
is  any  diiliculty  in  keeping  the  wound  in  apposition.  There  is  no  necessity 
for  putting  them  in  deeply,  so  as  to  wound  the  tendon,  and  therefore  na 
justification  for  doing  so.  The  wound  should  then  be  so  dressed  as  in  the  opinion 
of  the  surgeon  is  best  calculated  to  produce  its  rapid  union  (see  Dressing 
OP  Wounds)  :  for  in  every  scalp-wound,  whether  bone  be  exposed  or  no,  and 
whether  that  bone  be  fractured  or  no,  rapid  union  is  the  main  point  by 
which  the  patient's  safety  is  insured. 
Compiicn-  The  most  common  complication  of  scalp-woiuids  is  erysipelas,  either  of 
eiysipelas.  common  or  of  the  cellular  variety.  Cutaneous  erysipelas  is,  I  think,  the 
rarer  form.  It  extends  to  the  face,  and  requires  only  the  ordinary  treatment. 
The  treatment  of  the  cellular  form  is  a  more  serious  problem.  The  inflam- 
mation originates  in  lesion  of  the  cellular  tissue  between  the  tendon  and  the 
pericranium,  and  extends  often  with  great  rapidity  over  the  whole  head, 
causing  immense  oedema,  and  leading  ultimately  to  sloughing  both  of  the 
scalp  and  pericranium.'  It  begins  with  pufiiness  and  slight  redness  around 
the  wound,  but  as  the  inflammation  is  almost  confined  to  the  cellular  tissue 
the  redness  is  not  usually  at  all  vivid.  The  oedema  extends  from  the  wound, 
accompanied  with  pain  in  the  head,  and  general  fever,  ushered  in  usually 
with  rigors,  which  may  recur  more  or  less  frequently  ;  the  pulse  is  rapid  and 
often  weak  :  the  tongue  white,  with  glazed  edge.  Matter  forms  after  a  day 
or  two,  and  the  bone  is  often  exposed  in  places  by  the  destruction  of  the- 
pericranium.  Burrowing  of  matter  as  the  result  of  scalp-wound  is  easUy  to 
be  distinguished  from  the  oedema  and  boggy  feeling  of  cellulo-cutaneous 
inflammation,  since  it  is  confined  to  the  neighbourhood  of  the  wound  and 
gives  rise  to  far  less  severe  symptoms.  Nothing  here  is  required  usually, 
except  to  give  an  exit  to  the  burrowing  matter,  and  perhaps  pass  a  drain 
through  from  the  wound  to  the  opening  so  made. 

Patients  attacked  with  cellulo-cutaneous  erysipelas  generally,  or  at  any 
rate  frequently,  are  those  whose  constitution  is  broken  down  by  intemperance, 
privation,  or  disease,  and  such  a  case  is  therefore  to  be  looked  upon  always 
with  anxiety.  They  seldom  bear  depletion,  or  even  deprivation  of  nourish- 
ment or  stimulants,  so  that  anything  like  copious  loss  of  blood  is  to  be  depre- 
cated. Still,  if  the  parts  are  tense  and  the  oedema  is  rapidly  advancing,  it 
is  absolutely  necessary  that  incisions  should  be  made,  and  that  boldly  and 
decisively. 

When  incisions  are  manifestly  necessary  they  must  be  made  boldly  down 
to  the  bone,  and  to  a  sufficient  extent  to  ensure  the  relaxation  of  all  the  tense 
tissues.  But  no  one  incision  should  be  of  any  great  length,  since  otherwise 
some  large  vessel  must  necessarily  be  injured — about  1^  to  2  inches  is  the 
limit  for  each  incision.  They  should  rmi  directly  from  before  backwards,  and 
any  large  vein  which  is  seen  under  the  skin  should  be  avoided.  If  much 
arterial  hemorrhage  occurs,  it  must  be  checked  before  the  patient  is  left. 

The  general  treatment  must  be  of  a  stimulating  and  supporting 
nature.  Tonics  and  easily  digestible  nourishing  food  and  stimulants  are 
generally  indicated  from  the  first.  In  fact,  the  general  treatment  must  be 
conducted  on  the  principles  laid  down  in  the  section  on  erysipelas. 

«  In  one  case  where  no  incisions  were  made  I  saw  the  whole  vertex  of  the  skull  ex- 
posed by  sloughing  as  cleanly  as  if  the  man  had  been  scalped  by  a  Red  Indian. 
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III.  Scalp  wounds  where  the  bone  is  exposed  are  usually  attended  with  Contusions 
some  injury  to  this  structure,  the  bone  being  also  cut,  bruised,  or  rasped  to  a 
greater  or  less  extent.  Contusion  of  the  cranial  bones  may,  however,  occur 
without  any  external  wound,  and  may  be  followed  by  inflammatory  trouble  ; 
they  are  not,  however,  of  such  importance  as  when  the  bone  is  exposed,  for 
then  there  will  be  the  additional  risk  of  septic  infection.  The  consequences  of 
this  injury  to  the  bone  may  be — 1.  Necrosis.  2.  Ostitis.  3.  Inflamma- 
•  tion  of  the  veins  of  the  diploe  and  pyaemia.  4.  Inflammation  of  the  brain 
and  its  membranes. 

1.  When  the  bones  of  the  skull  have  been  exposed  by  a  wound  which  Necrosis, 
has  separated  the  pericranium  from  them  to  a  greater  or  less  extent,  the 
external  table  of  the  portion  of  skull  thus  exposed  is  deprived  of  its  blood 
supply,  and  may  therefore  perish,  and  will  then  exfoliate  as  a  thin  plate  of 

bone,  consisting  of  the  external  table  only.  Or  a  small  portion  of  the  bone 
may  necrose,  and  the  wound  heal,  with  the  exception  of  a  sinus,  which 
will  continue  discharging  until  the  sequestrum  is  removed  or  got  rid 
of,  when  it  will  speedily  heal.  It  is  by  no  means  necessary  that,  in  every 
case  where  the  pericranium  is  stripped  off,  the  bone  should  perish.  The 
occurrence  of  necrosis  will  probably  depend  on  the  injury  done  to  the  bone 
itself.  If  it  is  about  to  die,  the  bone  will  be  white  and  dry,  but  if,  on  the 
other  hand,  its  vitahty  has  not  been  destroyed,  it  y^iU  be  seen  to  be  of  a 
pinkish  hue,  and  shortly  minute  red  spots  will  appear  on  its  surface, 
which  will  be  speedily  developed  into  granulations,  and  the  bone  become 
covered  with  a  granulating  layer  from  which  new  periosteum  will  be 
formed.  In  these  cases  of  necrosis  there  will  be  no  constitutional  symptoms, 
or  if  there  are  any  they  will  be  of  a  very  shght  character  ;  there  is  merely 
local  pain  and  tenderness,  with  discharge  from  the  wound,  while  the  bone 
slowly  and  gradually  exfoliates. 

2.  Injuryof  the  bones  of  the  head  may  be  followed  by  inflammation,  which  Ostitis, 
may  result  either  in  sclerosis  or  extensive  necrosis.    The  disease  is  usually 

very  chronic.  The  patient  may  have  apparently  quite  recovered  from  the 
injury,  when  he  will  begin  to  complain  of  severe  and  persistent  pain  in  the 
head,  especially  worse  at  night,  and  of  a  dull  aching  character.  This  may  be 
followed,  after  a  considerable  lapse  of  time,  by  symptoms  of  brain  irritation  ; 
as,  for  mstance,  fits  of  an  epileptiform  character,  or  there  may  be  no  symptoms 
at  all.  As  in  the  case  of  a  man  whose  skull  is  in  the  Museum  of  St.  George's 
Hospital,  who  only  noticed  the  increase  in  the  size  of  his  head  by  finding 
difficulty  in  getting  on  the  hat  he  was  in  the  habit  of  wearing.  The  disease 
consists  essentially  in  a  chronic  inflammation  of  the  bone  tissue,  with  inflam- 
matory effusion,  which  either  undergoes  ossification  and  produces  the  con- 
dition known  as  sclerosis,  which  will  be  described  in  another  ,  chapter,  or  else 
terminates  in  necrosis,  which  differs  from  the  necrosis  previously  described, 
which  is  local,  and  arises  simply  from  a  deprivation  of  the  tissue  of  its  blood 
supply ;  for  here  it  is  due  to  inflammatory  changes,  and  may  spread  far  and 
wide,  and  affect  both  or  either  of  the  tables  of  the  skull. 

3.  Osteo-phlebitis  is  an  occasional  consequence  of  scalp  wounds,  attended  Infiamma- 
with  contusion  or  injury  of  the  bones  of  the  skull.    It  is  due  to  septic  infec-  Je^nstf*''^ 
tion  of  the  diploic  veins,  which  are  particularly  disposed  to  it  on  account  of  thrdiploe. 
ttieir  situation  in  dense  structures,  which  prevent  their  closing  as  in  soft  parts. 

This  inflammation  of  the  diploic  tissue  is  liable  to  be  followed  by  pyasmia, 
or  the  inflammation  may  extend  through  the  inner  table  of  the  siaiU  to  the 
membranes  of  the  brain.    If  in  a  case  of  scalp  wound,  where  the  bone  has 
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been  exposed,  it  becomes  dry  and  white  and  the  womid  ceases  to  secrete  pus, 
the  patient  at  the  same  time  suffering  from  repeated  rigors,  with  a  high 
intermitting  temperature,  the  presence  of  osteo-phlebitis  and  pysemia  will 
be  mdicated,  and  the  case  wiU  probably  terminate  fatally. 

4.  All  injuries  of  the  head,  of  whatever  kind,  may  be  followed  by  inflam- 
mation of  the  brain  or  its  membranes.  The  consideration  of  this  subject 
will  be  left  therefore  until  the  other  forms  of  injury  of  the  head  have 
been  discussed.  There  is,  however,  one  form  of  intra-cranial  inflammation, 
which  directly  follows  contusion  of  the  bones  of  the  skull,  which  it  seems 
appropriate  to  mention  in  this  place.  I  mean  locaUsed  suppuration  between 
the  bone  and  dura  mater  or  in  the  sub-dural  space,  hmited  to  the  seat  of 
injury  to  the  bone.  These  cases  are  very  rare,  and  in  the  vast  majority  of 
instances,  where  the  inflammation  extends  through  the  bone  to  the  mem- 
branes of  the  brain,  the  arachnoid  is  extensively  inflamed  and  the  surface 
of  the  brain  covered  with  a  quantity  of  puriform  exudation.  These  cases  of 
locahsed  suppuration  were  first  carefully  described  by  Pott,  who  records 
eight  cases  which  occurred  under  his  own  observation. •  The  cases,  how- 
ever, of  this  sort  in  modern  surgery  are  not  so  common.^  It  is  important, 
however,  to  beax  in  mind  that  such  a  condition  may  exist,  as  it  is  obvious 
that  they  are  capable  of  rehef  by  trephining,  whereas  in  the  cases  of 
diffused  suppuration  over  the  membranes  little  good  can  be  expected  from 
the  employment  of  this  means  of  relief.  In  five  out  of  the  eight  cases 
recorded  by  Pott,  the  apphcation  of  the  trephine  was  followed  by  recovery. 
The  sign  by  which  the  presence  of  pus  between  the  bone  and  dura  mater  is 
to  be  recognised  is  the  presence  of  a  soft,  flattened,  circumscribed  swelling, 
known  as  '  Pott's  puffy  tumour,'  at  the  seat  of  injury.  The  formation  of 
this  or,  if  there  is  a  scalp  wound,  the  same  appearance  of  a  flattened  puffy 
swelling  of  its  edges  with  a  dry  state  of  the  bone,  would  indicate  to  the 
surgeon  the  probability  of  the  pus  being  between  the  bone  and  dm-a  mater 
in  any  case  of  injury  of  the  head  in  which  the  general  symptoms  lead  to  the 
diagnosis  of  abscess  somewhere  within  the  cranium,  and  would  justify  hnn 
in  at  once  trephinmg  for  its  relief.  .....  ,i        . .  i  u 

IV  We  come  now  to  fractures  of  the  skull,  divided  into  those  of  the  va'olt 
and  tliose  of  the  base.  The  chief  varieties  of  fi-ac.ture  of  the  vault  are 
simple  fissures,  starred  and  comminuted  fractures,  fractures  with  depression 
of  the  entire  thickness  of  the  skull,  fractures  with  depression  of  the  outer  or 
of  the  inner  table  only,  and  fractures  with  elevation  of  the  fractured  portion. 
In  young  subjects  it  is  said  that  the  skull  may  be  indented  or  driven  m  (as 
any  soft  substance  might)  without  any  fracture,  but  this  is  doubtful.-^ 

Any  of  these  forms  of  fracture  may  be  either  simple  or  compound,  in 
the  injuries  which  we  usually  meet  with  in  civil  practice  fissured  fractures 
frequently  spread  from  the  vertex  far  into  the  base  of  the  skull,  and  some- 
times travel  vertically  round  the  whole  cranium,  so  as  to  separate  the  antenor 

1  Injuries  of  the  Head,  '  Chirurgical  Works,'  vol.  i.  pp.  38  et  seq. 

2  See  Holmes,  '  Brit.  Med.  .Journ.'  Oct.  16,  18.58. 

s  I  mean  that  it  is  doubtful  whether  the  indentations  which  are  occasionally  found  in 
^kulls  of  children  are  not  always  accompanied  by  some  amount  of  fracture,  ine 
.nvrence  of  such  indentations  and  their  gradual  disappearance  is  indubitable.    See  n 
occurrence  01  s  ^  ^^^^  characteristic  case  in  a  baby  six  months  old 

Mr.  Le  /-lo^  >;  .  ^he  indentation  was  oval,  about  three-quarters  of  an  mch 

caused  by  falling  o  ^^^^.^  ^^^^^  ^^^.^^  j„     .  pre- 

''"f  fshaiteie  o  "e  touch.'  There  were  no  head  symptoms.  Mr.  Clark  saw  the 
:WkrlreralTrslfterwards,  and  there  remained  no  trace  of  the  inpry. 
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completely  from  the  posterior  part.  Compomicl  fractures  may  be  said  as  a 
rule  to  be  more  often  of  limited  extent  than  simple. 

Fractures  with  depression  of  one  table  only,  and  elevated  fractures,  are 
rare.  The  other  varieties  of  fracture  of  the  skull  are  of  constant  occurrence. 
Fractm-es  with  depression  of  the  outer  table  only  are  best  exemplified  by 
those  which  occur  in  the  frontal  sinus,  where  a  great  depression  may  exist 

in  the  outer  wall  of  the 


sinus  without  its  inner 
wall  having  been  in  any 
respect  interfered  with. 
Such  cases  are  easily 
known  by  the  free  escape 
of  air  out  of  the  sinus, 
leadmg  to  considerable 
emphysema,  and  by  the 
absence  of  brain-symp- 
toms, in  spite  of  the 
extensive  depression.' 
Fractures  with  depression 
of  the  internal  table  only 
are  rare,  and  their  diag- 
nosis very  obscure.  The 
Museum  of  St.  George's 
Hospital  contains  two 
very  well-marked  speci- 
mens ;  ^  and  there  is 
another  specimen  show- 
ing the  skull-cap,  from 
which  a  portion  of  the 


Tig.  38.  A  fracture  passing  vertically  round  the  skull,  so  as  to  divide 
it  into  two  portions,  anterior  and  posterior.  The  line  of  fracture 
can  be  traced  from  the  vertex,  where  it  follows  pretty  nearly  the 
course  of  the  coronal  suture  to  the  base  where  it  becomes  commi- 
nuted, the  chief  branch  passing  through  the  body  of  the  sphenoid 
bone  and  extending  into  the  sphenoidal  fissure  on  the  left  side, 
while  another  large  branch  traverses  the  basilar  portion  of  the 
occipital  bone,  just  in  front  of  the  foramen  magnum.   The  petrous 

portion  of  the  left  temporal  bone  is  quite  isolated,  a.  The  foramen  depreSSed  inner  table  had 
magnum,  d.  The  basilar  portion  of  the  occipital  bone.    c.  The  '- 

foramen  ovale,   d.  The  sella  turcica.— St.  George's  Hospital  Mu-  been     removed     a  year 

after  the  accident,  but  the 
"patient  died  of  arachnitis.    This  mjury  may  be  suspected,  though  it  camiot 
"be  exactly  diagnosed,  from  the  continuance  of  constant  pam  in  the  part, 
accompanied  with  symptoms  of  imperfect  compression  of  the  brain,  or  fol- 
owed  by  low  inflammation  of  the  membranes  ;  and  in  such  cases  the  trephine 
ay  be  applied  over  the  seat  of  injury,  if  the  symptoms  are  grave  enough  in 
he  judgment  of  the  surgeon  to  warrant  so  serious  a  measure.    The  accidents 
hich  usually  give  rise  to  this  injury  are  blows  or  cuts  with  a  moderately 
harp  substance,  a  sabre-cut,  a  fall  on  a  stone,  the  blow  of  a  piece  of  slate, 
rick,  shovel,  &c.    In  almost  all  cases  there  is  a  fissure  in  the  external 
able,  but  the  internal  table  is  said  to  have  been  fractured  alone.  Fractures 
th  elevation  of  the  fractured  part  can  only  be  produced  by  direct  wound, 
nd  are  at  once  obvious.^    The  importanfie  of  the  injury  depends  generally 
n  the  lesion  of  the  brain  or  its  membranes  by  the  wound.    The  portion  of 


Depression 
of  one  table 
only. 
Fracture 
of  frontal 


Elevated 
fractures. 


A  very  well-marked  case  of  fracture  of  the  outer  table  only,  from  the  blow  of  a 
ludgeon,  in  which  the  fractured  portion  ultimately  separated,  is  related  by  Mr.  Le  Gros 
lark,  p.  91. 

Series  I.  Nos.  7  and  8.  One  of  these  is  figured  in  Sir  P.  Hewctt's  article  on  '  Injuries 
f  the  Head,"  Syst.  of  Surg.'  .3rd  ed.  vol.  i.  p.  581. 

A  good  illustration  of  this  rare  form  of  fracture,  also  from  St.  George's  Hospital 
useum,  will  be  found  in  Sir  P.  Hewett's  essay,  p.  580. 
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and  other 
injuries  b)' 
'  contre- 
coup.' 


Diagnosis 
of  fracture. 


bone  tiirnecl  up  will  be  easily  bent  down  again  if  it  interferes  with  tbe  union 
of  the  wound,  or  if  it  breaks  in  the  attempt  it  may  be  removed. 

We  frequently  hear  of  fracture  of  the  skull  by  '  contre-coup,'  but  it  seems 
undeniable  that,  as  Mr.  Le  Gros  Clark  has  pointed  out  (op.  cit.  p.  102),  this 
expression  is  generally  employed  in  quite  an  erroneous  sense.  Strictly,  it 
ought  to  mean  that,  the  skull  being  struck  at  a  given  point,  fracture  occurs 
at  the  point  diametrically  opposite,  while  no  force  is  applied  to  the  skull  in 
the  latter  situation.  This  appears  to  be  quite  unproved.  If  the  vertex  be 
struck,  fracture  often  takes  place  at  the  base  and  not  at  the  vertex ;  or  if  one 
side  of  the  head  be  struck  fracture  often  takes  place  at  the  other  ;  but  in  the 
former  case  the  injury  to  the  base  is  due  to  the  skull  having  been  made  to 
impinge  forcibly  on  the  occipital  condyles ;  and  in  the  latter,  as  far  as  I  have 
been  able  to  discover,  it  has  always  been  the  case  that  the  opposite  side  of 
the  skull  has  been  driven  against  an  obstacle  ;  so  that  both  are  instances 
really  of  direct  force.  Again,  when  a  blow  is  struck  on  one  side  of  the 
vertex  of  the  skull,  the  opposite  side  of  tl^e  base  of  the  brain  is  often  lacerated, 
but  this  is  obviously  caused  by  the  brain  having  been  driven  down  on  to  the 
rough  base  of  the  skull.  The  term  is,  therefore,  speakmg  accurately,  quite 
incorrect,  but  it  may  be  retained  as  having  now  come  into  general  use  to 
express  the  fact  that  a  blow  at  one  part  of  the  skull  often  produces  its  main 
results  at  the  other  end  of  the  axis  of  the  cranium— a  fact  which  is  of  con- 
siderable practical  importance. 

Excepting  a  few  cases  of  comminuted  fracture,  in  which  crepitus  is  to  be 
felt,  or  a  fragment  is  movable, i  the  only  diagnostic  sign  of  a  simple  fi-acture 
of  the  skull  is  the  depression  by  which  it  may  be  accompanied.  If  no  such 
depression  exists  there  is  no  means  of  knowing,  in  any  case  of  concussion  or 
other  injury,  whether  the  bone  is  or  is  not  also  broken.  Nor  does  it  much 
matter,  "for  though,  in  popular  language,  a  fracture  of  the  skull  is  represented 
as  a  very  grave  mjury— and  rightly  so,  because  fi-actures  of  the  skull  are 
usually  accompanied  by  injury  to  the  cranial  contents— it  should  be  remem- 
bered that  it  is  this  concomitant  injury  which  alone  gives  them  their  gravity, 
and  that  in  themselves  fractures  of  the  skull  are  hardly  more  serious  than 
fractures  of  any  other  bone.  The  skull  is  richly  supplied  with  blood,  and 
simple  fractures  of  the  vertex,  unaccompanied  by  any  other  lesion,  unite  very 
kindly. 

In  examining  the  skull  for  depression  care  must  be  taken  not  to  confound 
the  depression  so  often  found  in  the  centre  of  a  lump  of  extravasated  blood 
with  the  depression  of  a  fracture  (see  page  143).  There  are  also  some  rare 
cases  in  which  an  injury  has  been  received  over  a  portion  of  the  skull  ui 
which  either  the  whole  cranium  or  the  external  table  only  has  been  deficient 
from  congenital  malformation  or  from  atrophy,  and  the  edge  of  the  deficient 
part  has  been  mistaken  for  that  of  a  fracture.  The  diagnosis  of  compoimd 
fracture  is  generally  obvious  ;  care  must,  however,  be  taken  not  to  mistake  a 
suture  for  a  fissure ;  this  may  easily  be  done  when  the  sutures  are  irregular, 
as  in  the  instance  of  numerous  Wormian  bones. 

The  treatment  of  an  undepressed  fracture,  whether  simple  or  compound, 
consists  merely  in  precautionary  measures.  In  compound  fracture  everytlnng 
should  be  done  to  promote  the  immediate  union  of  the  wound,  and  very  often 
the  fracture  will  heal  as  uninterruptedly  as  a  simple  fissure.    The  rest  of  the 


.  In  a  circular  fracture  of  the  vault  and  base  of  the  skull  described  and  figured  by 
Mr.  Hutchinson  (op.  cit.  PI.  xxviii.)  crepitus  was  thought  to  be  detected  during  hfe. 
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treatment  consists  merely  in  watching  for  and  treating  any  cerebral  symptoms 
Avliicli  may  arise. 

Simple  depressed  fractures  ought  to  be  elevated  by  operation  when 
accompanied  by  symptoms  of  compression  or  of  irritation  of  the  brain,  but  not 

otherwise,  and  in  practice 
cases  will  often  be  met 
with  where  the  surgeon 
will  require  all  his  acumen 
to  determine  whether  the 
symptoms  of  cerebral  irri- 
tation which  exist  do  or  do 
not  depend  on  the  depres- 
sion of  bone.    When  this 

Fib.  39.   An  old  depressecl  fracture  of  the  skull  soundly  aud  pcrlectly  ^orivptjciinn       hmvPVPr  If! 

cured  without  trephining.  The  fracture  is  seen  to  be  chiefly  of  the  Liepiebbiuii,  iiuwevci, 

fi-outal  hone,  extending  slightly  into  the  parietal.    Its  depth  is  considerable  and  there  are 
equal  to  that  of  the  whole  thickness  of  the  skull,  and  the  length 

of  the  fissure  is  at  least  four  inches.    On  the  inside  of  the  skull  cerebral      SymptomS,  tlie 
the  angle  of  the  depressed  portion  projects  as  a  spike  or  thorn  of  .     .  , 

bone  which  had  penetrated  the  dm-a  mater,  and  was  lodged  in  a  Operation  IS  inCllCateCl. 
little  pit  or  depression  in  the  surface  of  the  brain.  j  ,lor>voaoofl 

Nothing  is  known  about  the  original  injury,  except  that  the  man  was  lU  LOlIipULUlU  Lltipieoot-u 

in  the  Middlesex  Hospital  in  the  year  1853,  fourteen  years  before  f      ±        TnAQ+  Qnvo-pnnq  arp 

his  death,  on  account  of  some  injury  to  his  head  ;  and  that  he  had  iraCtUie  mOSt  SUlgeonS  aie 

been  subject  ever  since  to  violent  paroxysmal  attacks  of  pain  in  :„  fovnnr  nf  Pxtpndinff  the 

the  head;  The  records  of  the  Middlesex  Hospital,  however,  con-  ■'^  ^avuui  ui  tsAiBiiLung  uixc 

tain  no  notice  of  the  case.— Museum  of  St.  George's  Hospital,  Ser.  province  of  Operation  SO  far 

as  to  say  that  they  ought 
always  to  be  elevated,  whether  symptoms  are  present  at  the  moment  or  no. 
But  this  is  a  rule  which  is  by  no  means  universally  adopted.     Cases  of 
depressed  fracture,  both  simple  and  compound,  often  unite,  and  the  patient 
recovers  without  operation.  This  is  illustrated  by  the  accompanying  figure  (39) 
and  by  some  striking  preparations  of  sabre-wounds  of  the  skull  in  the  Museum 
of  the  College  of  Surgeons.    For  my  own  part,  if  the  depth  of  the  depres- 
sion is  slight,  and  especially  if  its  extent  is  also  considerable,  I  have  no  doubt 
that  in  the  absence  of  symptoms  it  is  best  left  alone  ;  whilst  under  opposite 
circumstances  (i.e.  the  deep  depression  of  a  small  piece  of  bone  as  shown  in 
fig.  52)  it  might  be  better  to  elevate  it ;  but  then  such  a  depression  will 
almost  certainly  produce  cerebral  symptoms.   And  depressed  compound  frac- 
tures with  symptoms  should  no  doubt  always  be  elevated.    On  the  whole, 
therefore,  the  treatment  of  compound  and  simple  fractures  would  not  vary  so 
much  as  used  to  be  the  rule.    There  is,  no  doubt,  somewhat  less  hesitation 
in  applying  the  trephine  when  the  fracture  is  already  exposed  in  a  wound,  but 
the  depth  and  the  extent  of  the  depression  are  far  more  important  considera- 
tions.   The  more  a  fracture  approaches  the  '  punctured '  form  the  more  is 
trephining  indicated.    I  think  there  is  no  doubt  that  surgeons  now  look  with 
less  apprehension  on  the  use  of  the  trephine  or  Hey's  saw  for  the  elevation 
of  depressed  bone  than  they  did  formerly,  and  are  therefore  more  disposed  to 
interfere,  even  when  there  are  no  symptoms.    I  may  refer  the  reader  to  two 
interesting  papers  by  Mr.  Muskett,  of  Sydney,^  referring  to  twenty-two 
cases  of  depressed  fracture  treated  by  immediate  operation  with  twelve 
recoveries. 

Fractures  of  the  base  of  the  skull  are  in  the  great  majority  of  cases  caused  Fractures 
by  indirect  force,  and  are  extensions  downwards  of  fractures  of  the  vault. 
Sometimes,  however,  they  are  caused  by  direct  violence.    This  occurs  most 
commonly  in  wounds  of  the  orbit.    Here  it  has  frequently  happened  that  a 


'  Australian  Medical  Gazette,'  July  188.3  and.  Dec.  1881). 
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slight  injury,  such  as  the  thrust  of  a  foil  or  a  parasol  or  some  weapon,  has 
inflicted  an  apparently  trivial  injury  on  or  below  the  eyehd  (generally  the 
upper),  and  that  the  accident  has  been  taken  little  notice  of,  until  some  days 
afterwards  symptoms  of  cerebral  inflammation  have  appeared  and  have  proved 
rapidly  fatal.  On  post-mortem  examination  the  weapon  has  been  found  to 
have  passed  through 
the  papery  upper  wall 
of  the  orbit  into  the 
brain,  and  a  fragment 
has  not  unfrequently 
been  found  lodged  in 
the  cerebral  substance. 
In  other  cases,  though 
the  brahi  has  not  been 
wounded,  the  cavern- 
ous sinus  has  been  laid 
open,  giving  rise  to 
fatal  haemorrhage,  or 
to  lesions  of  the  orbital 
nerves,  or  to  orbital 
aneurism.  1  All  such 
cases,  therefore,  should 
be  carefully  examined 
at  first,  and  sedulously 
watched  afterwards. 
Other  and  rarer  in- 
stances of  direct  frac- 
tures of  the  base  of 
the  skull  are  found, 
as,  for  example,  in 
the  preparation  from 
St.  George's  Museum, 
figured  in  Sir  P. 
Hewett's  essay,  w4iere 

the  condyle  of  the  lower  jaw  is  driven  through  the  base  of  the  skvdl;  but  the 
vast  majority  are  indirect  fractures,  sometimes  of  the  form  of  simple  fissures, 
at  other  times  branching  in  various  directions.  They  are  either  confined 
to  a  single  zone  or  fossa  of  the  base,  or  they  imj)licate  two  or  three  foss«  at 
the  same  time.''^  The  great  majority  of  these  fractures  pass  through  the 
middle  fossa.  As  stated  above,  the  fracture  usually  extends  into  the  vertex, 
being  sometimes  a  branch  of  a  fracture  originating  in  the  vault ;  sometimes, 
but  more  rarely,  it  originates  in  a  shock  transmitted  through  the  spine  to  the 
base  of  the  skull,  and  spreading  up  mto  the  vertex.  In  some  cases,  as  in  that 
which  furnished  figure  40,  the  fracture,  though  of  considerable  extent,  may 
be  confined  to  the  base,  but  this  is  decidedly  unusual  in  indirect  injuries. 

'  See  '  Lancet,'  1873,  vol.  ii.  p.  143,  for  a  reference  to  some  of  these  cases. 
Sir  P.  Hewett  refers  to  the  records  of  St.  George's  Hospital  for  ten  years,  comprising 
64  cases  of  fracture  of  the  base.  Out  of  these  there  were  25  in  which  the  line  of  fracture 
was  confined  to  a  single  fossa  ;  the  anterior  in  6  cases  ;  the  middle  in  14  ;  the  posterior 
in  6.  There  were  29  cases  where  2  fossm  were  implicated,  viz.  the  anterior  and  middle 
in  14  ;  the  middle  and  posterior  in  15.  In  the  remaining  10  the  fracture  traversed  all  3 
iosHve.  Thus  the  middle  fossa  was  implicated  alone  or  with  the  others  in  53  out  of  64 
cases.—'  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  589. 


Pig.  40.  A  fracture  of  the  skuU  in  wMcli  some  of  the  large  branches  of 
the  middle  meningeal  artery  were  cut  across,  causing  extravasation  of 
blood  between  the  bone  and  dura  mater.  A  portion  of  the  vault  of  the 
skull  has  been  left  on,  in  order  to  show  that  this  fracture,  contrary  to 
what  is  usual  in  such  cases,  does  not  aSect  the  vertex.  It  is  of  a  tri- 
lateral shape,  with  a  horizontal  and  two  vertical  branches,  c,  c,  c.  Some 
of  the  large  grooves  for  the  meningeal  artery,  d,  are  cut  across,  but 
not  in  the  usual  position.  The  main  trunk  of  the  middle  meningeal 
artery  was  divided,  and  there  was  extensive  extravasation  of  blood 
between  the  bone  and  dura  mater,  as  well  as  laceration  of  the  cerebral 
substance.  Yet  there  was  no  paralysis  as  far  as  could  be  made  out, 
though  the  patient  was  completely  insensible  and  frequently  convulsed. 
a,  a  refer  to  sections  of  the  outer  wall  of  the  orbit,  separated  by  the 
sphenomaxillary  fissure  ;  b,  to  the  styloid  process.— -St.  George's  Hos- 
pital Museum,  Ser.  i.  No.  200. 
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These  fractures,  occurring  as  they  do  in  severe  injuries  of  the  head,  are  ^Jf^H^^^l 
therefore  usually  accompanied  by  the  orduiary  cerebral  symptoms.  Irre-  of  the  base, 
spective  of  these  the  only  symptoms  of  fracture  of  the  base  are  the  escape  of 
the  contents  of  the  cranial  cavity,  or  injury  of  the  nerves  which  pass  through 
the  foramina  at  the  base  of  the  skull.  Now,  the  contents  of  the  cranial  cavity 
are  blood,  subarachnoid  fluid,  and  brain-matter.  The  brain-matter  very  rarely 
mdeed  exudes  from  a  fracture  of  the  base.  I  have  seen,  however,  a  case  m 
which  hernia  cerebri  took  place  into  the  meatus  auditorius,  and  a  preparation 
showmg  a  hernia  cerebri  in  the  meatus  is  here  figured.  When  present,  this 
symptom  is  of  course  decisive  of  the  existence  of  fracture.  But  the  usual 
symptoms  are  either  extravasation  of  blood  or  escape  of  watery  fluid. 


A  B 


Fio.  41.  A,  the  external  and,  B,  internal  view  of  a  preparation  in  which  hernia  cerebri  took  place  into  the 
external  auditory  meatus  eight  days  after  a  gunshot  wound.  The  case  is  related  by  Mr.  C.'Esar  Hawkins, 
'  Contributious  to  Surgerj-  and  Pathologj-,'  vol.  i.  p.  18.   St.  George's  Hospital  Museum,  Ser.  viii.  No.  13. 

In  fractures  of  the  anterior  fossa  the  blood  is  extravasated  at  first  in  the 
|deep  cellular  tissue  of  the  orbit,  and  makes  its  way  forward  till  it  appears 
under  the  ocular  conjunctiva  and  the  lids.^  This  extravasation  is  distin- 
guished from  that  of  ordinary  black-eye  by  its  being  less  in  the  lids,  con- 
siderable in  the  ocular  conjunctiva,  and  increasing  as  it  passes  backwards  out 
of  sight-  The  reverse  is  the  case  in  a  simple  bruise.  Blood  may  also  pass 
through  the  body  of  the  sphenoid  bone  into  the  nose,  as  it  may  also  in  fi'ac- 
ture  of  the  middle  fossa.    Persistent  epistaxis,  therefore,  is  sometimes  met 

'  Fissured  fracture  of  the  roof  of  the  orbit  is  met  with  frequently,  according  to  Mr. 
Hutchinson  (op.  cit.  Pi.  xxix.  fig.  3),  in  the  post-mortem  examination  of  cases  in  which 
there  has  been  no  symptom  of  this  particular  lesion. 
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with  in  fractures  of  the  base,  or  hibinatemesis  occurs  from  the  blood  having 
been  swallowed  and  rejected  by  the  stomach. 

The  more  common  hiomorrhage,  however,  in  fractures  of  the  middle  fossa 
is  from  the  ear,  the  membrana  tympani  being  usually  lacerated  in  such  in- 
j\u-ies,  whereby  a  way  is  afforded  for  the  blood  to  pass  out  from  the  lateral 
sinus,  or  any  other  large  vessel  in  its  neighbourhood  which  may  have  been 
wounded  in  the  fracture.  Bleeding  from  the  ears  is  accordingly  a  valuable 
sign  of  fracture  of  the  middle  fossa  of  the  base  of  the  skull,  when  copious 
and  long-continued  ;  though  it  cannot  be  said  to  be  absolutely  diagnostic 
of  the  injury,  since  considerable  bleeding  has  been  known  to  occur  in  injuries 
involving  only  the  ear  itself.  Blood  may  also  pass  into  the  pharynx  and 
nose,  causing  ha^matemesis  and  epistaxis,  which,  howeyer,  may  have  so  many 
other  sources  that  they  can  only  very  rarely  assist  much  in  the  diagnosis. 
In  some  rare  cases  extravasa- 
tion of  blood  behind  the  wall 
of  the  j)harynx  is  found. 

In  fractures  of  the  poste- 
rior fossa  blood  may  be  extra- 
vasated  in  the  neighbourhood 
of  the  mastoid  process,  in  the 
occipital  region,  or  at  the  side 
of  the  neck,  and  such  extra- 
vasation may  become  a  valu- 
able sign  of  fracture  in  cases 
where  the  soft  parts  are  known 
not  to  have  been  bruised. 
Tenderness  to  pressure  over 
the  mastoid  process  is  some- 
times observed  in  such  cases. 

Serous  dis-        But   the    most  striking 

fracture  of   Symptom  of  fracture  of  the 

the  base.  base  of  the  skull,  and  one 
which  under  certain  circum- 
stances is  really  decisive  of  the 
nature  of  the  injury,  is  the  discharge  of  serous  fluid.  This  occurs,  though 
very  rarely,  also  in  fractures  of  the  vertex, >  and  it  has  been  known  to  take  place 
through  the  nose,  but  in  all  ordinary  cases  the  discharge  is  from  the  ears. 
When,  immediately  after  the  mjury,  a  copious  discharge  of  watery  saline  fluid 
— i.e.  fluid  containing  only  the  faintest  trace  of  albumen^ — is  found  issuing 
from  the  ear,  there  can  be  no  question  that  there  is  a  fracture  of  the  base  of 
the  skull  cutting  the  meatus  auditorius  internus  across,  and  thus  laying 
open  that  prolongation  of  the  arachnoid  membrane  which  accompanies  the 

'  Mr.  Lucas,  in  '  Gny's  Hospital  Eeports  '  187G,  has  an  interesting  account  of  a  case 
of  fracture  of  the  skull  in  a  child  followed  by  a  collection  of  cerebrospinal  fluid  in  tlie 
scalp,  and  in  a  subsequent  paper  in  the  same  series  for  1878  he  relates  the  post-mortem 
examination  of  this  child ;  and  again,  in  a  further  paper,  in  the  volume  for  1881,  he  pur- 
sues the  subject  and  gives  other  cases,  and  in  a  review  of  the  whole  matter  argues  (1) 
that  large  collections  of  cerebrospinal  fluid  beneath  the  scalp  after  fracture  of  the  vertex 
only  occur  in  children  ;  (2)  that  when  cerebrospinal  fluid  escapes  from  the  vertex,  in 
quantity,  the  ventricular  cavity  has  been  laid  open. 

2  '  The  absence,  except  in  small  quantity,  of  albumen,  and  tlie  presence  of  an  excess 
of  chloride  of  sodium  in  the  cerebrospinal  fluid,  has  been  repeatedly  shown  by  analysis. 
-he  Gros  Clark. 


Pie.  42.  Part  of  the  base  of  the  skiill,  showing  a  line  of  frac- 
ture which  traverses  the  internal  auditory  meatus.  The 
principal  fracture  formed  the  upper  boundary  of  the  piece 
of  skull  here  depicted.  At  the  point  c,  a  branch  ran  down 
through  the  internal  auditory  meatus,  fc,  into  the  jugular  fora- 
men, «.  d,  d  mark  the  line  of  the  suture.  The  patient  had 
fallen  downstairs,  striking  one  side  of  his  head.  He  was  ad- 
mitted in  a  state  oE  partial  insensibility,  bleeding  from  the 
opposite  ear  and  from  the  nose.  !Next  day  a  copious  watery 
discharge  commenced  from  the  ear,  and  continued  till  his 
death,  which  took  place  three  days  .after  the  accident,  from 
suppurative  inflammation  of  the  cerebral  membranes.  Small 
e.Kti'iivasatious  of  blood  were  found  in  the  anterior  pillars  of 
the  fornix,  and  on  the  under  surface  of  both  middle  lobes  of 
the  brain. — St.  George's  Hospital  Musenni,  Ser.  i.  Ko.  243. 
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seventh  pair  of  nerves  down  the  meatus,  whereby  the  subarachnoid  space  is 
laid  open.  For  no  other  cavity,  except  perhaps  the  ventricular,  exists  in 
which  there  is  any  collection  of  such  fluid.'  But  when  after  an  injury  to 
the  head,  followed  by  bleeding  from  the  ear  which  has  lasted  more  than  a 
■day,  a  watery  (or  rather  colourless)  discharge  follows,  which  contains  more 
or  less  of  inflammatory  products,  the  inference  is  not  so  clear,  for  such  dis- 


ri<i.  43.  Practure  of  tlie  anterior  fossa  of  tlie 
skull,  united.  The  patient  died  of  erysipelas 
two  months  after  the  injury.  The  fracture 
traversed  the  anterior  and  middle  fossiB  of  the 
skull.  At  a  is  seen  the  line  of  the  fracture 
traversing  the  anterior  fossa.  The  union  here 
is  very  perfect.  In  other  parts  a  considerable 
deposit  of  vascular  porous  new  hone  is  found 
around  and  between  the  edges  of  the  fracture. 
b  shows  a  mass  of  partly  decolourised  blood 
clot,  mixed  with  organised  fibriue  on  tlie  outer 
surface  of  the  dura  mater,  corresponding  to 
the  fracture. — From  the  Museum  of  St.  George's 
Hospital,  Ser.  i.  Xo.  34. 


I'll}.  44.  Union  of  an  old  fracture  of  the  posterior 
fossa  of  the  base  of  the  skiill.  The  accident  had 
occurred  tliree  years  before  death.  On  post- 
mortem examination  the  line  of  fracture  was  found 
to  commence  at  tlie  upper  part  of  the  occipital 
bone,  and  its  upper  half  has  been  completely  united 
and  is  seen  on  the  outside  of  the  skull  as  a  mere 
groove  in  the  solid  bone.  On  the  inner  surface  the 
boue  was  found  thickened  and  vascular  at  this 
part,  from  deposit  on  its  internal  siu-face.  The 
lower  half  of  the  line  of  fracture  is  not  united, 
but  a  distinct  fissure  is  left  which  fas  seen  in  the 
engraving)  is  perfectly  open  in  the  macerated  bone, 
the  margins  being  thinned  and  rounded  off  by 
absorption.  In  the  recent  state  this  fissure  was 
completely  filled  by  fibrous  tissue.  Complete  bony 
ankylosis  had  taken  place  in  the  joint  between  the 
atlas  and  occiput,  .and  the  lateral  sinus  was  ob- 
literated at  its  termination  ('  Path.  Soc.  Trans.' 
vol.  vii.  p.  282).— St.  George's  Hospital  Museum, 
Ser.  i.  No.  36. 


■charges  may  be  furnished  by  the  lining  membrane  of  the  external  meatus 
only,  or  by  that  of  the  tympanum,  and  have  been  laiown  to  occur  in  cases 


'  There  seems  some  possibility  that  the  descending  horn  of  the  lateral  ventricle  may 
some  cases  have  been  broken  into ;  and  cases  which  support  this  belief  may  be  found 
uoted  in  Sir  P.  Hewett's  essay,  p.  597.    Dr.  Moxon  believes  that  the  fourth  ventricle  is 
Ometimes  injured.    (Wilks  and  Moxon,  '  Path.  Anat.'  2nd.  ed.  p.  38.)    In  Mr.  Lucas's 
ase  the  child  died  two  years  after  the  injury,  in  consequence  of  acute  inflammation  of 
e  membranes.    The  post-mortem  examination  showed  that  the  cerebrum  had  been 
cerated  into  the  lateral  ventricle,  and  that  the  swelling  under  the  scalp  was  formed  by 
he  dilated  ventricle. 
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in  which  it  has  been  proved  by  dissection  that  there  was  no  fracture  of  the 
skull  whatever.'  Such  discharges,  however,  are  far  less  watery  than  those 
which  consist  of  the  cerebrospinal  fluid,  and  they  can  never  occur  ivimedi- 
ately  after  the  injury,  though  they  may  commence  after  a  short  interval. 

Lesions  of  the  nerves  which  issue  from  the  base  of  the  brain  are  tolerably 
often  present  in  fractures  of  the  base ;  and  the  paralysis  of  the  nerves, 
especially  those  of  the  seventh  pair,  is  a  symptom  strongly  confirmatory  of 
the  diagnosis,  though,  as  will  be  seen  in  the  sequel,  paralysis  of  these  nerves 
may  also  result  from  ecchymosis  into  their  substance,  and  probably  from 
inflammation  following  an  injury  of 


any  kind ;  so  that  the  symptom  is 
not  in  itself  unequivocal. 

Fracture  of  the  base  of  the  skull 
is  by  no  means  necessarily  fatal.  ^ 
Excluding  very  many  cases  in  which 
all  the  symptoms  have  existed,  but 
the  patient  has  recovered,  so  that 
the  diagnosis  has  not  been  abso- 
lutely certain,  we  have  ample  ana- 
tomical proof  that  such  fractures 
do  get  well,^  and  that  they  are  not 
insusceptible  of  union,  though  in 
the  parts  of  the  base  where  the 
bone  is  very  thin  and  the  foramina 
large  the  union  is  apt  to  be  irregular, 
and  the  edges  may  often  be  found 
somewhat  absorbed,  forming  a  chink 
or  fissure.  Figs,  43-45  furnish  illus- 
trations of  united  fracture  in  each 
of  the  fossae  of  the  skull,  from  the 
Museum  of  St.  George's  Hospital. 

No  treatment  is  required  for  the 
fracture  of  the  base  beyond  that 
which  the  concomitant  injury  of 
the  brain  demands. 


Lesions  of 
the  brain. 


Fig.  45.  Fracture  of  the  left  temporal  bone,  extending 
into  the  base  of  the  skull.  Tlie  patient  died  two 
months  afterwards,  from  a  different  cause.  The  part 
of  the  bone  here  represented  is  the  squamous  portion. 
'  The  edges  of  the  fissure  have  been  so  thinned  away 
by  absorption  that  an  opening  in  the  bone  is  formed 
li  in.  in  length,  tapering  to  its  extremities,  and  J  in. 
in  breadth  at  its  centre.  At  the  points  where  the 
edges  of  the  fissure  are  in  contact  (between  a  and  6) 
no  bony  union  has  taken  place,  as  ascertained  by  Sir. 
Tomes  on  endeavouring  to  make  a  section  for  the 
microscope.'  See  Mr.  Gregory  Porbes  in  ' Lancet,' 
vol.  1.  p.  680,  1849. 


V.  We  must  now  pass  on  to  those  symptoms  which  accompany  injuries 
of  the  brain  itself. 

These  are  usually  classed  under  two  heads— Concussion  and  Compression 

'  See  in  the  '  Path.  Soc.  Trans.'  vol.  vi.  p.  22,  a  case  reported  by  Mr.  Gray,  in  which 
serous  discharge  followed  upon  injury  to  the  tympanum,  and  inflammation  of  the  lining 
membrane  of  the  tympanum  and  mastoid  cells,  but  without  any  fracture  of  the  temporal 
bone.  And  in  the  same  series  (vol.  xii.  p.  159)  a  case  by  myself,  where  serous  discharge 
was  produced  by  a  fracture  of  the  neck  of  the  condyle  of  the  lower  jaw  perforating  the 
meatus,  but  without  any  injury  to  the  skull  whatever. 

2  Dr.  Lidell  has  recorded,  in  the  '  Am.  Jour.  Med.  Sc.'  April  1881, 135  cases  of  fracture 
of  the  base  of  the  skull  from  gunshot,  followed  by  more  or  less  perfect  recovery,  all  of 
which  occurred  in  the  American  War  of  Secession. 

»  Mr.  Hilton  has  pointed  out  the  fact  that  in  the  middle  of  the  basis  cranii  the  brain 
by  no  means  accurately  fits  to  the  bone,  but,  on  the  contrary,  is  separated  from  it  by  a 
considerable  collection  of  cerebrospinal  fluid  ;  and  he  gives  some  interesting  cases  in 
which  fracture  of  the  base  of  the  skull  was  proved  to  have  taken  place,  but  where  at  lirst 
there  were  no  cerebral  symptoms.-'  Lectures  on  Kest  and  Pain,'  edited  by  Jacobson,  pp. 
22-26. 
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of  the  brain.  Such  a  classification,  however,  is  far  from  complete  ;  for  many 
cases  are  met  with  in  practice  which  it  is  very  difficult  to  include  under  the 
term  concussion,  and  yet  which  do  not  exhibit  any  decisive  evidence  of 
compression.  The  only  way  to  include  all  cases  under  these  two  heads  is  to 
regard  all  those  as  instances  of  concussion  in  which  there  is  insensibihty  after 
injury  (to  a  greater  or  less  extent),  unaccompanied  by  paralysis ;  and  all 
those  in  which  there  is  paralysis,  as  cases  of  compression.  But  such  a  de- 
finition departs  very  far  from  the  original  meaning  of  the  term  concussion. 
Iia  fact,  when  this  term  was  introduced,  it  was  beheved  that  in  cases  where 
insensibihty  follows  injury,  without  paralysis,  the  bram  was  often  free  from 
any  visible  lesion— very  much  in  the  condition  of  a  jelly  when  shaken  up— 
and  that,  if  exammed,  no  laceration  of  its  substance  or  its  vessels  would  be 
found.  This  opinion  was  supported  by  some  histories  of  patients  who  had 
died  immediately  after  blows  on  the  head,  whose  death  was  attributed  to  con- 
cussion, and  in  whom  the  brain  was  found  free  fi'om  any  trace  of  injury,  as 
in  the  case  recorded  byLittre^  of  a  prisoner  whose  arms  were  bound  behind 
him,  and  who  rushed  with  his  head  against  the  wall  of  his  cell,  falling  dead 
on  the  floor.  The  brain  alone  was  examined,  and  no  trace  of  injury  found 
in  it ;  and  this  case  was  put  down  as  one  of  concussion  without  visible  lesion 
of  the  brain.  But,  in  this  as  in  other  cases  of  supposed  death  from  concus- 
sion, the  upper  part  of  the  spme  was  never  examined,  nor  the  viscera  ;  and 
Sir  P.  Hewett  has  pointed  out  that  without  such  examination  the  fact  that  death 
was  really  caused  by  concussion  is  quite  unproved  ;  in  fact,  it  is  most  probable 
that  in  the  case  mentioned  above  the  man  died  from  injury  to  the  upper  part 
of  the  spinal  cord.  Sir  P.  Hewett  gives  a  remarkable  case  where  the  death  was 
attributed  to  concussion  ;  the  head  was  alone  examined,  and  the  case  would 
have  been  recorded  as  one  analogous  to  Littre's,  had  it  not  occurred  after- 
wards to  another  surgeon  to  reopen  the  exammation  and  investigate  the  con- 
dition of  the  medulla  oblongata  and  spinal  cord,  when  death  was  found  to 
be  due  to  injury  of  the  upper  part  of  the  spine.  In  other  cases  death  may 
have  been  caused  by  rupture  of  the  heart  or  some  of  the  great  viscera.  There 
is,  therefore,  at  present  no  evidence  that  any  case  of  concussion  ever  occurs 
without  anatomical  lesion  of  the  brain  or  its  vessels  to  some  extent.  We 
may  nevertheless  concede  that,  as  Mr.  Savory  argues,^  even  if  it  be  true 
that  no  case  of  concussion  occurs  without  some  lesion,  yet  this  does  not  prove 
absolutely  that  such  lesion  is  the  cause  of  the  insensibility,  since  that  in- 
sensibility will  pass  away  suddenly,  while  the  lesion  must,  of  course,  still  be 
present  ;  and,  besides,  such  lesions  have  been  known  to  be  present  without 
any  symptoms  of  concussion.  Therefore,  though  it  is  not  proved  that  con- 
cussion occurs  without  anatomical  lesion,  it  is  certainly  not  disproved — nay, 
there  is  d  priori  reason  for  thinking  that  it  may  do  so.^ 

'  '  M6m.  cle  I'Acad.  des  Sc.'  1705,  p.  54. 
'  St.  Barth.  Hosp.  Eeports,'  vol.  v.  p.  72. 

'  A  case  published  in  Mr.  Hutchinson's  '  Illustrations  of  Clinical  Surgery,'  p.  80,  goes 
far  to  prove  that  even  fatal  concussion  may  occur  without  discoverable  lesion.  In  this 
case  the  patient  was  a  child  ret.  5,  and  died  GO  hours  after  the  accident,  in  which  she  had 
been  run  over,  the  wheel  apparently  passing  over  the  chest ;  but  the  symptoms  were 
mainly  those  of  concussion,  and  no  lesions  were  found  in  the  lungs,  heart,  or  spinal  cord ; 
nor  was  anything  found  in  the  brain  beyond  general  congestion.  The  same  great  autho- 
rity expresses  (ibid.  p.  84)  an  opinion  identical  with  that  in  the  text :  '  A  considerable 
number  of  the  head  cases  fatal  within  periods  of  a  few  hours  or  a  day  or  two  die  from 
the  general  effects  of  the  shake  of  the  cerebral  mass.  Lesions  are  found,  it  is  true ;  but 
they  arc  to  be  regarded  as  indications  of  the  violence  of  the  shake,  and  not  as  causes  of 
death,  nor  perhaps  even  as  serious  comi^lications.'    Mr.  Hutchinson  regards  anamria  of 


156 


INJURIES  OF  THE  HEAD. 


Concus- 
sion of  the 
brain. 


Tempera- 
ture in 
injuries  of 
the  head. 


It  would  be  far  more  satisfactory,  and  more  in  accordance  with  the  prac- 
tice of  surgical  literature  in  its  other  departments,  if  we  could  classify  the 
injuries  of  the  brain,  not  according  to  their  symptoms,  as  Concussion,  Com- 
pression, etc.,  but  according  to  the  anatomical  lesion,  as  cases  of  extravasa- 
tion in  the  membranes  or  in  the  substance  of  the  brain,  of  contusion,  and  of 
laceration  of  the  cerebral  substance.  But  our  Ivnowledge  of  the  symptoms 
which  depend  on  each  of  these  injuries  is  so  very  imperfect  that  this  ana- 
tomical division  is  as  yet  impossible.  No  distinct  symptoms  exist  from 
which  it  can  be  affirmed  that  in  one  case  there  is  extravasation  of  blood  in 
the  cavity  of  the  arachnoid  ;  in  another,  punetiform  extravasation  in  the  sub- 
stance of  the  brain  ;  in  another,  laceration  of  the  surface  ;  in  another,  of  the 
central  parts  of  the  encephalon ;  and  still  less  can  we  localise  the  lesion 
which  we  may  suspect.  All  that  can  be  said  as  yet  is,  that  in  cases  of  sHght 
concussion  small  extravasations  probably  exist  either  on  the  surface  of  the 
brain  or  scattered  about  in  its  substance,  or  the  brain  is  bruised  here  and 
there,  and  thus  in  all  cases  where  the  symptoms  of  head  injury  are  very  se- 
vere (as  where  there  is  severe  spasm  or  profound  coma,  with  general  paralysis) 
the  brain  will  be  found  lacerated.  I  exclude,  of  course,  cases  of  external 
pressure,  in  which  the  compressing  agent  and  the  part  compressed  can  be 
diagnosed  with  more  or  less  approach  to  certainty. 

The  symptoms  of  concussion  are  those  of  surgical  shock,  with  the  addi- 
tional brain  symptoms.  The  patient  is  stunned,  and  lies  insensible,  with  pale 

face  and  cold  skin  ;  the  pulse 
is  weak,  possibly  impercepti- 
ble, and  often  very  irregular ; 
the  state  of  the  pupils  is  vari- 
able, but  usually  they  respond 
to  light  ;  the  breathing  is  feeble 
and  shallow  ;  the  urine  and 
faeces  may  be  passed  involuu- 


PlG.  46.  Depression  of  the  brain,  from  a  case  in  wliii'h  tlie 
patient  liad  suilered  from  severe  concussion  tweutj'  years 
before  his  death. 

The  case  is  related  in  Sir  P.  Hewett's  essay, '  Syst.  of  Surg.' 
Tol.  i.  p.  609,  from  which  the  woodcut  is  taken. 

In  this  case  the  mechanical  lesion  wliioli  accompanied  the 
symptoms  of  concussion  must  have  been  superficial  lace- 
ration o£  the  brain,  followed  by  e.xtravasation  of  blood 
into  the  lacerated  piu-t.  lu  other  cases  punetiform  extra- 
vasations have  been  found  in  various  parts  of  the  brain, 
and  probably  tlie  extravasations  of  blood  in  the  membranes 
of  the  brain  uncomplicated  with  laceration  or  bruising  of 
its  substance,  which  are  spoken  of  on  p.  159,  are  sometimes 
accompanied  by  .symptoms  of  concussion. 

tarily,  but  there  is  no  paralysis  of  the  sphincters,  nor  any  other  symptoms  of 
paralysis. 

This  is  the  first  stage,  that  of  insensibility  or  collapse. 

I  append  a  thermograph  of  an  ordinary  case  of  severe  concussion  which 
passed  over  in  about  the  average  time,  and  have  also  noted  the  rate  of  the 
pulse  and  respiration.    (Fig.  47.) 

The  second  stage  is  that  of  reaction.  The  patient  can  now  be  roused, 
though  sometimes  not  without  difficulty.    He  usually  vomits.    The  pulse 

the  brain  from  spasm  of  the  muscular  coats  of  the  arteries  as  being  the  proximate  cause 
of  the  phenomena  of  concussion.  Mons.  Buret  (referred  to  in  '  Brit.  Med.  Jour.'  Dec.  29, 
1877)  refers  them  to  a  change  in  the  tension  of  the  cerebrospinal  fluid.  But  the  question 
is  cei-tainly  as  yet  unsettled. 


Flu.  47.   Thermograph  of  Concussion. 
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rises  and  becomes  more  regular,  and  the  natural  temperature  returns  ;  head- 
ache generally  is  complained  of  for  some  time,  and  drowsiness  is  a  very  com- 
mon symptom.'  After  this  the  patient  may  entirely  recover,  or  the  third 
stage  may  ensue,  which  is  that  of  traumatic  inflammation  of  the  brain  or  its 
membranes — to  be  afterwards  described. 

In  some  cases  of  severe  concussion  of  the  brain  the  stage  of  reaction,  as 
above  described,  does  not  come  on,  as  it  usually  does,  in  from  ten  minutes  to 
half  an  hour,  but  the  patient  passes  into  a  peculiar  condition,  which  has 
been  termed  by  Mr.  Erichsen  '  cerebral  irritation.'    The  term  does  not, 
however,  appear  to  be  a  very  appropriate  one,  as  'irritation'  would  rather 
tend  to  imply  that  there  is  some  inflammatory  state  present,  and  the  great 
characteristic  of  the  condition  in  question  is  the  entire  absence  of  any  in- 
flammatory condition  whatever.    The  patient,  instead  of  rallying  from  his 
concussion  and  recovering  consciousness,  lies  curled  up  on  his  side,  in  a  state 
of  complete  flexion.    He  is  often  restless,  especially  when  disturbed,  and 
may  occasionally,  when  much  irritated,  toss  himself  about  and  even  become 
violent  and  noisy.    He  Avill  not  answer  questions,  but  may  be  induced,  after 
much  persuasion,  to  protrude  his  tongue.    The  skin  is  cold,  and  there  is  no 
heat  of  head.    The  temperature  is  generally  subnormal.    The  pulse  is  weak 
and  fi-equently  very  slow,  sometimes  not  beating  more  than  forty,  or  even 
less,  m  the  minute.    It  is  never,  I  believe,  above  normal.    The  eyelids  are 
firmly  closed,  and  the  patient  resists  any  attempt  to  open  them,  and  usually 
turns  his  face  from  the  hght.    If  the  pupils  can  be  examined  they  will  be 
found  to  be  contracted,  but  responsive  to  hght.    The  patient  will  take  food, 
and  wiU  usually  get  out  of  bed  to  obey  the  calls  of  nature  ;  sometimes,  how- 
ever, the  motions  will  be  passed  involuntarily  and  the  urine  be  retained. 
These  symptoms  may,  and  usually  do,  continue  for  a  considerable  time,  some- 
times as  long  as  three  weeks  ;  the  patient  then  begins  slowly  to  recover  con- 
sciousness, the  pulse  improves  and  increases  in  rapidity,  the  temperature 
becomes  normal,  and  the  patient  no  longer  lies  curled  up  in  bed.  Recovery 
ultimately,  but  slowly,  takes  place,  and  it  will  be  found  that  while  the  patient 
has  been  in  this  condition  the  mind  has  been  entirely  absent,  and  the  patient 
wiU  not  have  the  sUghtest  recollection  of  anything  since  the  accident  until 
his  complete  recovery.    Occasionally,  instead  of  recovery,  the  patient  passes 
into  a  more  or  less  complete  condition  of  fatuity.    It  would  seem  probable 
that  ua  these  cases  there  has  been  more  or  less  contusion  of  the  bram — that 
is  to  say,  minute  extravasations  disseminated  through  the  substance  of  the 
brain,  or  it  may  be  extravasations  on  the  surface,  and  that  as  this  effused 
blood  is  gradually  absorbed  so  the  patient  recovers  consciousness.    It  is  said 
that  tonic  spasm  and  restlessness  are  the  two  most  characteristic  symptoms 
of  contused  brain,  and  these  are  the  two  most  marked  symptoms  of  the  con- 
dition above  described.    There  is  another  form  of  contusion  of  the  brain 
which  requires  mention,  where  a  small  circumscribed  portion  of  the  brain  is 
infiltrated  with  blood,  and  this  is  often  associated  with  laceration.  The  symp- 
toms wiU  depend  on  the  particular  part  of  the  brain  injured,  and  except  the 
lesion  implicate  some  particular  motor  area,  or  some  part  of  the  brain  the 
function  of  which  is  with  tolerable  accuracy  localised,  it  is  difficult  or  almost 
impossible  to  come  to  a  correct  diagnosis.    Occasionally  brain  contusion  or 
laceration  may  be  caused  by  contre-coup.    A  tolerably  clear  case  of  this 
came  under  my  care  a  few  years  ago.    A  little  boy  was  thrown  from  his 

'  I  would  refer  the  reader  to  the  tabular  statement  of  the  usual  symptoms  of  concus- 
sion given  by  Mr.  Hutchinson  on  p.  86  of  his  '  Illustrations  of  Clinical  Surgery.' 
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pony,  striking  his  forehead,  as  was  evidenced  hy  a  bruise  in  tliis  situation. 
He  suffered  from  a  tolerably  severe  concussion,  from  which,  however,  he 
perfectly  recovered,  with  the  exception  that  sugar  appeared  in  his  urine  and 
continued  for  about  three  years,  when  it  gradually  disappeared.  The  ex- 
planation  seemed  to  be  that  the  blow  on  the  forehead  had,  by  contre-coup, 
produced  some  bruising  of  the  diabetic  centre  at  the  floor  of  the  fourth  ven- 
tricle, which  accounted  for  the  presence  of  the  sugar  in  his  urine. 
Treatment.  No  treatment  is  necessary  in  the  early  stage  of  concussion.  If  the  col- 
lapse is  very  alarming  it  may  be  thought  right  to  give  some  stimulant,  but 
this  is  hardly  ever  necessary  in  cases  of  average  severity.  Warmth  and 
sinapisms  may  be  applied  to  the  extremities  and  epigastrium.  When  re- 
action sets  in,  it  should  be  watched.  If  moderate,  nothing  will  be  required 
beyond  quiet,  cold  to  the  head,  and  low  diet,  with  occasional  purgatives.  If 
the  pulse  rises  very  rapidly  in  volume  and  rate,  it  is  right  to  take  blood  from 
the  arm.  But  the  question  of  venaesection  and  of  the  administration  of 
mercury  rather  belongs  to  the  treatment  of  traumatic  inflammation,  which 
will  be  considered  further  on. 

It  must  be  remembered  that  the  tendency  to  death  in  pure  concussion  is 
from  syncope  or  shock — failure  of  the  heart's  action  ;  so  that  the  only  treat- 
ment which  can  be  efficacious  in  the  early  stage  is  such  an  administration 
of  stimulants  as  in  the  judgment  of  the  surgeon  will  not  involve  the  risk  of 
provoking  inflammation. 

I  would  repeat  that  in  this,  as  in  all  other  forms  of  injury  to  the  head, 
perfect  quiet,  in  a  darkened  chamber,  seems  of  great  importance  as  a  pre- 
caution against  too  severe  reaction  ;  and  with  regard  to  the  importance  of 
prolonged  rest  from  mental  and  physical  exertion,  after  all  severe  injuries  of 
the  head,  I  would  refer  to  Mr.  Hilton's  admirable  '  Lectures  on  Eest  aiid 
Pain '  (ed.  1877,  p.  46  et  sqq.) 

Compression  of  the  brain  is  the  term  used  to  describe  cases  in  which  there 
is  definite  evidence  of  paralysis — a  condition  marked  by  stertorous,  oppressed, 
and  slow  breathing  ;  dilatation  of  the  pupils,  perhaps  with  insensibility  to 
light ;  slow,  laboured  pulse  ;  relaxation  of  the  sphincters  ;  coma  ;  and  para- 
lysis of  the  limbs  on  one  or  both  sides. 

Compression  of  the  brain  may  arise  either  from  injury  or  disease.  The 
traumatic  causes,  with  which  we  have  only  at  present  to  do,  are  extravasations 
of  blood,  depressed  fracture,  foreign  bodies,  and  eft'usion  of  the  products  of 
inflammation. 

The  symptoms  in  a  typical  case  are  as  follows :  The  patient  is  quite 
insensible,  and  from  this  insensibility  he  cannot  be  roused,  and  special  sensa- 
tion is  destroyed.  The  breathing  is  slow,  laboured,  and  stertorous,  and  is 
often  accompanied  by  a  peculiar  blowing  sound,  with  puffing  out  of  the 
cheeks,  from  paralysis  of  the  buccinator  muscles.  The  surface  of  the  body 
is  generally  hot,  and  covered  with  a  profuse  perspiration.  The  pulse  is  slow, 
laboured,  and  irregular.  The  pupils  are  generally  dilated,  or  one  may  be 
dilated  and  the  other  undilated,  and  as  a  rule  they  do  not  respond  to  light. 
The  bladder  is  paralysed,  and  if  unreheved  by  the  surgeon  overflows.  The 
bowels  are  torpid,  but  the  sphincter  is  relaxed,  and  they  may  act  involuntarily. 
Nausea  and  vomiting  are  absent.  There  is  always  paralysis ;  which  in  trau- 
matic cases  is  generally  hemiplegia  affecting  the  opposite  side  of  the  body  to 
the  injury.  Where,  however,  the  compressing  cause  is  localised  all  these 
symptoms  may  not  be  present— in  fact,  they  may  most,  of  them  be  absent. 
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Thus  we  may  have  a  localised  compression  causing  paralysis  of  one  group  of 
the  muscles,  or  one  limb,  and  the  patient  remain  perfectly  conscious  and 
presenting  none  of  the  other  symptoms  enumerated  above,  but  still  the  case 
is  no  less  one  of  compression  of  the  brain.  Our  knowledge  of  the  topo- 
graphical anatomy  of  the  brain  may  enable  us  in  some  of  these  cases  to 
localise  the  injury  to  a  particular  spot.  And  these  cases  will  be  considered 
later  on  in  speaking  of  this  subject.  At  present  we  shall  confine  our  atten- 
tion to  those  cases  of  general  compression  the  symptoms  of  which  have 
been  detailed  above. 

Compression  of  the  brain  may  arise  from  extravasation  of  blood,  and  this 
is  by  far  the  most  frequent  cause  of  this  condition.  It  may  be  recognised  by 
the  fact  that  there  is  generally  an  interval  of  time  between  the  accident  and 
the  occurrence  of  the  symptoms  of  compression,  especially  in  cases  where 
the  haemorrhage  has  taken  place  between  the  membranes  and  the  skull, 
which  are  the  most  important  cases  to  the  surgeon  from  an  operative  point 
of  view.  Here,  the  sequence  of  events  is  frequently  as  follows  :  The  patient 
has  an  injury  to  the  head  and  is  picked  up  insensible,  i.e.  suffering  from 
concussion  of  the  brain ;  from  this  he  ralhes,  and  recovers,  or  partially  recovers, 
consciousness,  and  then  lapses  into  a  state  of  unconsciousness  again,  with 
paralysis  of  the  opposite  side  of  the  body ;  this  is  the  unconsciousness  of 
•compression.  Where  the  haemorrhage  occurs  within  the  membranes  or  in 
the  substance  of  the  brain  this  sequence  of  events  is  not  present,  but  even 
here,  usually,  there  is  an  appreciable  lapse  of  time  after  the  injury  before  the 
symptoms  of  compression  show  themselves.  Intra- cranial  hemorrhage  may 
take  place  between  the  bone  and  dura  mater,  in  the  sub-dural  space,  on  the 
surface  of  the  brain,  beneath  the  arachnoid,  or  in  the  substance  of  the  brain 
itself. 

When  the  extravasation  is  between  the  bone  and  the  dura  mater  it 
depends  either  on  laceration  of  the  middle  meningeal  artery,  of  one  of  the 
large  venous  sinuses,  and  most  probably  the  lateral  sinus,  or  possibly  of 
smaller  vessels  passing  between  the  bone  and  dura  mater.  The  anterior 
branch  of  the  middle  meningeal  artery  as  it  runs  in  a  groove  in  the  parietal 
bone  is  most  commonly  torn,  the  laceration  generally  being  caused  by  a 
fissure  running  across  the  bone  in  this  situation.  When  we  have  the 
symptoms  above  detailed  of  concussion  followed  by  compression,  or  com- 
pression coming  on  after  an  interval  of  complete  or  incomplete  consciousness 
and  accompanied  by  hemiplegia,^  the  symptoms  point  to  extravasation  of 
blood  between  the  bone  and  the  dura  mater.  Mr.  Jacobson  states  that 
frequently  this  interval  is  either  absent  or  overlooked.  It  was  so  in  about 
half  the  cases  on  which  he  bases  a  paper  on  this  subject. ^  But  it  remains 
true  that  its  presence  is  the  only  sure  indication  for  treatment.  The  con- 
dition of  the  pupils  is  much  relied  on  by  Mr.  Jacobson  (following  Mr. 

'  Hemiplegia  is  not  by  any  means  a  constant  symptom  in  compression  from  extrava- 
sation of  blood.  Mr.  Hutchinson  has  given  one  striking  example  ('  Illustrations  of 
Clinical  Surgery,'  PI.  liv.),  and  referred  to  others  in  which  it  was  absent.  This  seems  to 
depend  on  the  gradual  occurrence  of  the  bleeding.  In  cases  also  where  the  bleeding  is 
very  rapid,  the  hemiplegia,  which  doubtless  is  present,  may  be  masked  by  the  uncon- 
sciousness of  the  patient,  and  when  present  it  is  often  very  imperfect.  So  that  the  ab- 
sence or  incompleteness  of  hemiplegia  is  not  a  complete  contra-indication  for  trephining 
in  cases  in  which  unconsciousness  comes  on  after  an  interval,  and  where  the  patient 
seems  likely  to  sink  if  unrelieved.  The  hemiplegia  may  be  on  the  side  which  was 
struck  ;  the  opposite  side  of  the  head  having  probably  been  dashed  against  the  ground  or 
some  other  obstacle. 

-  '  Guy's  Hosp.  Eeports,'  vol.  xliii. 


160 


INJURIES  OF  THE  HEAD. 


Hutchinson)  in  these  cases.  It  is  alleged  that  a  natural  reaction  of  tln' 
pupils  to  light  accompanies  cases  in  which  the  brain  is  uninjured,  and  is 
probably  in  a  recoverable  condition,  if  trephining  be  at  once  performed, 
Avhile  if  the  pupils  are  ixisensitive  and  much  dilated  the  operation  is  equally 
urgently  called  for,  but  the  compression  is  extreme  and  the  brain  less  likely 
to  recover  after  removal  of  the  clot.  A  widely  dilated  and  insensitive  pupil 
on  the  side  of  the  injury,  while  the  other  is  natural  or  contracted,  is  accepted- 
as  showing  that  the  extravasation  is  passing  into  the  base  and  making 
pressure  on  the  third  nerve,  and  is,  therefore,  a  sign  of  evil  import.  The 
facts  and  observations  cited  in  support  of  these  conclusions  are  very  interest- 
ing, aiad  deserve  most  careful  investigation  ;  but,  as  Mr.  Jacobson  points  out, 
the  condition  of  the  pupil  can  only  be  of  value  in  conjunction  with  other 
symptoms . 

Having  arrived  at  the  conclusion  in  a  case  of  compression  that  the 
symptoms  are  due  to  effusion  of  blood  between  the  bone  and  dura  mater,  the 
surgeon  should  at  once  proceed  to  investigate  the. region  of  the  anterior 
inferior  angle  of  the  parietal  bone  on  the  opposite  side  to  that  on  which  the 
paralysis  is  noted.   After  shaving  the  scalp  he  should  carefully  search  for  any 
mark  of  an  injury  in  this  situation,  and  should  endeavour  to  ascertain  whether 
there  is  any  history  of  a  blow  on  this  part.   Even  in  the  absence  of  this  con- 
firmatory e^ddence  he  is  justified  in  cutting  down  and  exposing  the  bone, 
commencing  his  incision  about  half  an  inch  from  the  external  angular  pro- 
cess of  the  frontal  bone  and  carrying  it  horizontally  backwards  along  a 
line  about  an  inch  above  the  zygoma,  or,  according  to  Mr.  Jacobson,  at  a 
somewhat  higher  level.    Having  exposed  the  bone  he  must  carefully  search 
for  a  fissure  in  it,  and  if  this  be  found  proceed  at  once  to  trephine.    If  no 
fracture  is  found  the  operation  is  not  to  be  abandoned,  if  the  other  symptoms 
are  fairly  conclusive,  for  in  some 
cases  considerable  haBmorrhage  has 
existed  without  any  fracture,  from 
mere  detachment  of  the  dura  mater ; 
in  others  there  has  been  fracture 
of  the  internal  table  only,  and  in 
others  again  the  fracture  has  run 
through  the  posterior  angle  of  the 
parietal  bone,  implicating  the  lateral 
sinus.    The  best  plan,  I  think,  is 
to  prolong  the  incision  backwards 
sufficiently  to  make  sure  that  the 
case  is  not  one  of  the  last-men- 
tioned class,  and  then  to  proceed 
with  the  operation  as  at  first.  After 
removing  the  crown  of  bone,  if 
blood-clot  is  found,  it  must  be  care- 
fully syringed  away  with  some  weak 
antiseptic  solution,  or  removed  with 
the  scoop  of  a  director.  When 
the  wounded  artery  is  exposed  it  .may  cease  to  bleed,  otherwise  an  attempt 
may  be  made  to  twist  it,  or  the  canal  in  the  bone  in  which  it  lies  may  be 
plugged  with  a  little  bit  of  wood  or  wax.    In  some  cases  serious  difficulty 
has  been  found  in  stopping  the  bleeding,  so  that  it  has  been  necessary  to 
tie  the  common  or  external  carotid  or  to  use  the  actual  cautery. 


Fig.  48.  Tlie  parictiil  bone  of  a  child  ret  .  S,  Fliowinp  a 
gaping  fissure  wliich  cro.oses  the  groove  for  the  middle 
meningeal  artery,  producing  considenib'e  extrava- 
sation inside  the  skull  (the  traces  of  which  .ire  still 
visible),  and  still  more  ha!morrhage  externally.  The 
child  was  admitted  a  week  after  the  accident  with 
a  large  blood-swelling  above  the  ear,  but  without  any 
cerebral  symptoms.  On  tlic  fourth  ilay  .ifter  adnii.s- 
sion  svniii'toms  of  meningitis  commenced,  and  he  died 
comatose  foui-  davs  afterward.*.  The  subarachnoid 
cellular  tissue  was  found  infiltrated  with  purulent 
finid.— St.  George's  Hospital  Museum,  Ser.  i.  No.  4. 
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Sometimes  in  some  of  these  cases,  where  the  fracture  in  the  bone  is 
widely  open,  the  blood  forces  its  way  through  the  fissure  into  the  tissues  of 
the  scalp,  and  there  may  be  marked  swelluag  in  the  temporal  fossae,  and,  as 
in  the  case  from  which  fig.  48  was  taken,  no  symptoms  of  compression. 

Extravasation  into  the  sub-dural  space  is  a  very  common  result  of  injury. 
It  forms  a  layer  of  blood-clot  which  soon  becomes  decolourised  and  is  ulti- 
mately replaced  by  a  thin  membrane,  looking  hke  a  doubling  of  the  arach- 
noid, or  consisting  in  some  cases  of  numerous  layers.  The  layers  may  be 
continuous,  forming  a  closed  sac  full  of  fluid,  as  in  the  case  which  furnished 
the  illustration  fig.  49.' 

Spontaneous  extravasations  of  blood  in  this  situation  may  also  take  place, 
and  they  possess  exactly  the  same  anatomical  characters,  and  become  organ- 


10. 49.  Drawing  (half  the  size  of  life)  of  a  cyst 
removecl  from  the  cavity  of  the  arachnoid,  which 
originatecl  in  iiaemorrhaglc  effusion  consequent 
on  an  injury  received  more  tlian  three  years 
before.  The  drawing  is  from  the  '  Patli.  Trans.,' 
vol.  vi.  plate  2.— The  preparation  is  in  St.  George's 
Hospital  Museum,  Ser.  viii.  No.  81. 


Fig.  50.  The  inner  surface  of  the  dura  mater, 
showing  a  large  quantity  of  blood  extra- 
vasated  and  adhering  to  its  arachnoid 
lining.  This  has  become  decolorised  to  a 
great  extent,  and  begun  to  assume  anieni- 
braaous  form.  The  dura  mater  itself  and 
the  longitudinal  sinus  are  natural.  There 
was  some  blood  extravasated  also  on  the 
external  surface  of  the  dura  mater. 

The  preparation  was  removed  from  the  body 
of  a  patient  who  had  laboured  for  some 
days  under  symptoms  of  compression  of 
the  brain,  the  result  of  disease.  The 
remains  of  the  extravasated  blood  have  ■ 
been  peeled  off  from  the  surface  of  the 
arachnoid  at  the  upper  part.— St.  George's 
Hospital  Museum,  Ser.  viii.  No.  64. 


sed  in  exactly  the  same  way  as  the  traumatic  extravasations.    Such  was 
the  case  in  the  preparation  from  which  fig.  50  was  taken. 

The  symptoms  of  these  extravasations  are  not  clearly  made  out,  nor  does  Symptoms 

It  seem  at  all  certain  that  they  produce  any  symptoms  of  their  own,  if  the  mntT"cx- 

effused  blood  is  not  in  large  quantity.    In  some  cases  there  have  been  travasation 

anomalous  symptoms  of  slight  pressure  or  slight  irritation  of  the  convoln-  sub-durai 

tions,  such  as  persistent  pain,  loss  of  mental  power,  alteration  of  temper,  space. 


'  On  the  origin  of  these  false  membranes  see  a  paper  by  Sir  Prescott  Hewett.- 
Chir.  Trans.'  vol.  xxviii.  p.  45. 
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fits.  When  very  thick,  such  effusions  may  cause  more  decided  symptoms  of 
compression,  for  which  sometimes  the  trephine  has  been  appUed  ;  the  dura 
mater  having  bulged  into  the  opening  has  been  incised,  and  the  blood  having 
been  evacuated,  the  patient  has  done  well.' 

When  traumatic  extravasations  of  blood,  whetlier  in  the  sub-dural 
space,  in  the  meshes  of  the  pia  mater,  or  in  the  brain,  are  sufficiently  large 
to  produce  symptoms  of  their  own,  these  symptoms  are  so  exactly  like  those 
of  apoplexy  that  if  the  history  is  unknown  or  concealed,  and  there  are  no 
visible  traces  of  injury,  I  am  not  aware  that  the  diagnosis  can  be  securely 
established. 

It  is,  to  say  the  least,  excessively  difficult  in  many  cases  to  say,  with  any 
approach  to  certainty,  whether  it  depends  on  injury  or  on  disease,  or  on  a 
mixture  of  the  two,  i.e.  on  shght  injury  acting  upon  tissues  degenerated  by 
disease.  When  the  laceration  involves  the  central  parts  of  the  brain,  giving 
rise  to  rapid  extravasation  into  the  ventricles,  the  pons  Varohi,  or  the  me- 
dulla oblongata,  the  case  rapidly  proves  fatal  and  is  quite  beyond  the  reach 
of  surgical  treatment.  Extravasations  of  blood  in  the  anterior  part  of  the 
brain  are  far  less  fatal  than  in  the  middle  or  posterior  lobes.  The  symptoms 
of  compression  come  on  far  less  rapidly  and  are  often  not  so  marked  as 
when  the  lesion  is  situated  more  posteriorly.  Injury  of  the  motor  area  is 
followed  by  definite  symptoms  which  can  generally  be  easily  recognised,  and 
to  which  reference  will  be  made  hereafter. 

When  the  symptoms  of  compression  have  supervened  immediately  after 
the  receipt  of  the  injury,  the  cause  is  usually  either  a  depressed  fracture 
or  the  presence  of  a  foreign  body.    The  history  of  the  ease,  and  the  exami- 
nation of  the  wound,  if  there  is  one,  will  generally  serve  to  differentiate 
between  the  two  conditions ;  of  course,  if  there  is  no  wound,  there  can 
be  no  foreign  body.    Care  must  be  taken,  however,  to  make  a  thorough 
examination,  for,  as  I  have  already  pointed  out,  cases  are  recorded  m  which 
foreign  bodies  have  been  introduced,  through  the  thin  wall  of  the  orbit, 
with  the  appearance  of  only  a  sHght  wound  on  the  eyehd.    It  must  be 
pointed  out  that  the  paralysis  which  accompanies  depressed  fracture  or  the 
lodgment  of  a  foreign  body  often  depends  really  on  extravasation  of  blood 
withui  the  brain  from  laceration. ^    In  compression  of  the  brain  from  de- 
pressed fracture,  the  rule  in  surgery  is  always  to  elevate,  whether  the  fracture 
is  simple  or  compound,  but  the  operation  is  not  followed  by  a  large  amount 
of  success,  first,  on  account  of  the  reason  just  mentioned,  that  the  com- 
pression is  due  not  so  much  to  the  depressed  bone  as  to  some  consequent 
laceration  of  the  brain,  and  secondly,  because  in  many  mstances  the  nn- 
mediate  object  of  the  operation,  viz.,  the  replacement  of  the  depressed  bone, 
is  not  by  any  means  perfectly  effected.    The  exammation  of  a  large  number 
of  museum  specimens  has  shown  me  that  ofteii,  although  the  greater  part 
of  the  bone  has  been  lifted  up,  and  the  operation  must  have  appeared  to 
the  surgeon  to  have  been  completed  (and  no  blame  can  attach  to  him  for 
thinking  so,  and  for  abstaining  on  that  account  from  any  further  inter- 
ference), yet  examination  from  the  inside  would  show  spicule  or  depressed 
edges  still  irritating  the  membranes  of  tlie  brain. 

The  case  from  which  fig.  51  was  taken  illustrates  one  of  the  causes  ot 

'  Hewett,  '  System  of  Surgery,'  vol.  i.  l>.  570,  3rd  ed.  ^  j 

Mr  Hutchinson  says  ('  Illustr.  of  Clin.  Surg.'  i.  67)  that  he  never  witnessed  a  death 
prodJ^^^d  S  com'ressioi  from  depressed  bone.  There  is  also  in  h,s  tab  e  of  the  causes 
of  death  in  46  fatal  head-injuries  only  one  of  compression  by  extravasated  blood. 
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failure  above  mentioned.    Although  the  operation  seems  to  have  been  per- 
formed most  thoroughly  and  most  successfully,  it  proved  useless  in  conse- 
quence of  the  subjacent 
mischief. 

In  contrast  to  this  case 
is  given  an  illustration  of 
another  (fig.  52)  in  which 
is  seen  one  of  the  ordmary 
injuries  in  which  the  prac- 
tice of  different  surgeons 
varies.  There  was  no  posi- 
tive compression ;  the  brain 
was  deeply  injured,  and 
the  surgeon  thought  it 
useless  to  interfere.  Yet 

f  iG.  51.  Au  extensive  depressed  fracture  of  the  vertex  of  the  skull   U  \„  nprfpf.t.lv  faiv  t,n  aro-np 
which  has  been  elevated  by  trephining.  The  mai-k  of  the  tre-  peiiebUiy  Idll  bU  dlgue 

that  in  a  case  where  it 


phine  is  seen  at  the  corner  of  the  sound  bone,  and  It  has  also  just 
touched  the  end  of  the  depressed  bone  ;  and  the  traces  of  Hey's 
saw,  which  has  been  used  to  take  off  the  overhanging  edges  of  the 
sound  bone,  are  very  distinctly  marked.  The  depressed  bone  has 
all  been  very  fairly  elevated,  and  the  operation  did  temporarily 
relieve  the  symptoms  of  compression,  as  the  patient  became  a  little 
more  sensible  and  was  able  to  speak  ;  but  he  only  lived  a  few  hours. 
Death  was  caused  mainly,  as  it  seems,  by  hsEmorrhage  between 
the  bone  and  dura  mater,  the  source  of  which  was  not  precisely 
ascertained.  The  fracture  passed  across  one  of  the  main  grooves 
for  the  middle  meningeal  artery,  but  the  vessel  itself  appeared  un- 
The  dura  mater  was  not  torn,  but  the  lower  part  of  the 


m  a 

would  have  been  so  easy 
to  remove  sharp  edges  of 
bone  sticking  into  the 
wound  of  the  membranes 
and  irritating  the  lace- 
rated surface  of  the  brain, 


injured. 

middle  lobe  of  the  brain  was  contused  on  each  side.   The  depres  . 

sion  seen  at  the  back  of  this  preparation  appears  to  be  due  to  it  OUght  tO  haVO  beCll  doiie, 
some  old  injury ;  but  nothing  is  known  about  it.— St.  George's  ,v     t  j  •      j_  j_i 

Hospital  Museum,  Ser.  i.  No.  16.  as  aflording  a  patient  the 

last  chance,  however  feeble 
it  might  be :  and  such  is  unquestionably  my  own  opinion.^  The  fracture 
is  a  less  marked  example  of  the  form  which  Mr.  Hutchinson  figures  on 
PI.  xxxii.,  under  the  name  of  '  pond  depression,'  and  regards  as  extremely 
appropriate  for  trephining. 

Little  need  be  said  on  the  subject  of  compression  of  the  brain  firom  a 
foreign  body.  In  a  large  percentage  of  cases,  the  foreign  body  is  a  bullet, 
and  these  will  again  be  referred  to  in  gunshot  injuries.  These  accidents  are 
always  of  a  very  serious  nature,  and,  as  a  rule,  fatal ;  though  foreign  bodies 
may  be  lodged  ui  the  skull  for  a  considerable  time  without  causing  death. 

Compression  from  effusion  of  the  products  of  inflammation  will  be 
referred  to  after  the  subject  of  traumatic  inflammation  of  the  brain  and  its 
embranes  has  been  considered. 


Compres- 
sion from 
foreign 
bodies,  and 
effusion  of 
the  pro- 
ducts of  in- 
flamma- 
tion. 


Inflammation  of  the  brain  and  its  membranes  is  the  most  formidable  Traumatic 
consequence  of  injuries  of  the  head,  and  the  chief  object  of  our  treatment  is  lilig."^^'^" 
to  obviate  or  combat  it.  It  may  affect  either  the  membranes  (meningitis) 
•or  the  substance  of  the  brain.  The  membranes  may  be  involved  in  injury 
of  the  bone,  the  inflammation  spreading  from  the  dura  mater  inwards,  lead- 
ing to  effusion  in  the  arachnoid  cavity,  where  it  is  almost  always  diffused, 
and  to  inflammatory  cellulitis  of  the  pia  mater ;  or  the  inflammation  may 
spread  outwards  from  the  injured  brain,  and  then  it  is  often  limited  to  the 
pia  mater.  Inflammation  ofi^the  brain-substance  may  be  caused  by  the 
spread  of  meningitis  inwards,  or  it  may  be  the  result  of  lesion  of  the 
substance  of  the  brain,  and  so  follow  on  a  case  which  has  commenced  as 
one  of  '  simple  concussion.'    Its  common  results  are,  softening,  usually  of 

'  Mr.  Hutchinson  teaches  the  same  doctrine.    See  his  PI.  xxix.  and  the  commentary. 
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the  surface,  sometimes  also  of  the  central  parts  of  the  brain,  effusion  into 
the  ventricles  or  abscess  of  the  brain, 

Inilammation  of  the  brain  and  its  membranes  may  be  acute  or  chronic, 


A,  OLTTER  VIEW 


IXXEIl  VIEW. 


The  ( 


Fig.  52.  Compound  depressed  fracture  of  the  parietal  bone.  The  brain  in  this  case  was  lacerated,  and  the 
escape  of  brain-matter  from  tlie  wound  relieved  the  symptoms  of  compression,  so  that  the  patient  (a  boy 
iEt.  16)  was  sufficiently  sensible  to  giye  an  account  of  the  accident.  He  had  no  head  symptoms  for  three 
days.  Then  pain  in  the  head  came  on,  with  suppuration  and  increased  discharge  of  brain-matter  from 
the  wound.  A  fortnight  after  the  accident  he  became  suddenly  unconscious,  with  stertor  and  dUated 
pupils.  Next  day  he  died.  At  the  post-mortem  examination  a  large  abscess  was  found,  occupying  all 
the  outer  part  of  the  middle  lobe  on  that  side.  The  injury  was  caused  by  a  fa  1  through  a  skylight. 
2  drawing  shows  the  exact  limitation  of  the  fi-acture,  and  the  ease  with  «  liich  the  whole  of  the  depressed 
bone  might  have  been  removed.  Fig.  A  presents  the  external  aspect.  At  one  angle  is  dotted  the  circle 
of  an  imaginai-y  trephine  hols.  If  this  portion  of  bone  had  been  removed,  the  whole  fracture  might 
have  been  elevated  at  once,  for  the  large  fi-agmeut  at  the  opposite  side  of  the  fracture  was  perfectly- 
loose  (and  has  fallen  out  in  the  preparation),  and  by  lifting  up  the  upper  of  the  two  other  fragments 
which  were  interlocked  they  might  both  have  been  most  easUy  removed.  Thus  all  the  rough,  jagged 
edges,  which  are  seen  in  fig.  B  and  which  were  sticking  into  the  brain,  would  luive  been  taken  away.— 
St.  George's  Hospital  Museum,  Ser.  i.  No.  248. 

and  in  their  typical  forms  they  are  quite  distinct  from  each  other,  though  a 
series  of  gradations  closely  connect  them  together.  It  will  be  convenient 
however  to  describe  them  separately,  but  it  is 
necessary  to  mention  first  that  the  symptoms  of 
meningitis  and  inflammation  of  the  brain-sub- 
stance have  not  been  found  to  admit  of  diagnosis 
from  each  other  beyond  such  a  conjectural  opinion 
as  is  derived  from  the  exciting  cause,  and  moreover 
in  most  cases  the  two  structures  are  more  or  less 
implicated  at  the  same  time.  They  will  there- 
fore be  described  together. 

Acute  inflammation  of  the  brain  and  its  mem- 
branes generally  shows  itself  within  twenty-four 
or  forty-eight  hours  of  the  receipt  of  the  injury. 
In  fact,  as  soon  as  reaction  sets  in,, the  symptoms 
appear.  The  patient  complains  of  severe  pain  in 
the  head,  with  intolerance  of  light  and  singing 
noises  in  the  ears,  and  with  this  there  is  a  rapid 
rise  in  the  temperature  (fig.  58).  The  skin  is  hot, 
and  especially  the  scalp,  and  the  face  flushed.  The 
pupils  are  contracted.  The  pulse  full,  bounding 
and  incompressible.    Then  sickness  ensues,  with 

restlessness  and  sleeplessness.  Convulsions  and  convulsive  twitchings,  with 
dehrium,  usually  of  a  noisy  kind,  supervene.  These  symptoms  rapidly 
merge  into  those  of  compression.    The  delirium  gives  place  to  stupor,  then 


Fig 


t,3.  \  thormo^'raph  showiii? 
the  rapid  rise  of  toiiiiioi-ature 
which  sometimes  is  noted  in 
case?  of  head-injury  as  inflani- 
ination  comes  on  and  passes  into 
suiipuration.  The  patient  was 
admitted  with  compound  frac- 
ture of  tlie  frontal  sinus,  involv- 
im^  .also  the  internal  t4»ble,a  por- 
tion of  which  was  driven  into  the 
bruin.  The  dopresse<l  l)one  wiis 
perfectly  loose,  and  was  easily 
removeii  from  the  brain  :  b\it  in- 
(innnnatioii  and  suppuration  of 
the  injured  anterior  lobe  rapidly 
superveneil. 
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coma,  with  paralysis,  and  finally  death.  The  first  onset  of  inflammation  may 
be  Jieralded  by  rigors  ;  but  rigors  occm-  usually  in  the  later  stage  of  inflam- 
mation, and  may  be  taken  as  indicative  of  suppuration.  The  post-mortem 
appearances  of  such  a  case  generally  present  morbid  changes  both  in  the 
membranes  and  the  braua  substance.  In  the  former  the  arachnoid  is  the 
membrane  which  appears  most  to  sufier  ;  it  will  be  found  to  be  reddened  and 
inflamed,  and  the  surface  of  one  or  both  hemispheres  covered  with  a  layer  of 
greenish  semi-purulent  lymph, — chiefly  deposited  in  the  subarachnoid  space, 
and  extending  far  and  wide  of  the  original  seat  of  injury,  when  the  inflam- 
mation has  been  caused  by  some  injury  to  the  bone.  The  brain-substance 
will  also  be  found,  in  most  cases,  to  be  involved.  The  '  punctfE  vasculosee  ' 
increased  in  number  ;  the  ventricles  distended  with  blood-stained  serum  and 
the  central  parts  of  the  brain  (fornix,  septum  lucidum,  &c.)  softened,  so  that 
they  can  be  easily  broken  down.  Whenever  traumatic  inflammation  is 
diagnosed,  or  even  when  there  is  reasonable  cause  for  apprehending  such  an 
event,  the  first  indication  is  certainly  to  shave  the  head  and  apply  cold  to  it, 
to  purge  the  patient  very  freely  by  a  large  dose  of  calomel,  followed  by  a 
saline  purgative,  and  to  keep  him  very  quiet  in  a  darkened  room.  Eigid 
abstinence  must  be  enjoined.  If  the  patient  is  a  healthy,  young  subject,  and 
the  pulse  rises  decidedly  in  rate,  and  its  volume  and  hardness  increase,  there 
can  be  no  question  that  venesection  is  often  followed  by  marked  benefit.  It 
must  only  be  resorted  to,  however,  at  the  onset  of  the  symptoms,  and  the 
patient  should  be  bled  to  faintness,  so  as  to  produce  a  decided  effect. 
At  the  same  time  mercury  should  be  given  in  powder,  calomel  being 
the  drug  usually  selected,  in  doses  of  about  2  grains  four  or  six  times 
a  day.  The  powder  can  be  placed  on  the  back  of  the  patient's  tongue  with 
a  little  sugar,  or  mixed  with  butter,  if  he  is  unable  or  unwilling  to  swallow. 
When  coma,  indicating  compression  of  the  brain,  comes  on,  it  is  clear  that 
these  cases  are  beyond  the  reach  of  surgical  operation. 

Chronic  inflammation  of  the  brain  and  its  membranes  is  most  frequently 
the  result  of  injury  to  the  bone,  spreading  inwards  to  the  dura  mater,  and 
then  involving  the  other  membranes  and  the  brain  substance.  These  cases 
are  frequently  folloAved  by  the  formation  of  a  localised  abscess,  sometimes 
between  the  bone  and  dura  mater  (to  which  allusion  has  already  been  made), 
sometimes  in  the  arachnoid,  and  sometimes  in  the  brain-substance  itself. 

The  symptoms  as  a  rule  do  not  show  themselves  for  some  time,  it  may  be 
for  weeks,  after  the  injury,  and  are  then  of  a  most  insidious  and  vague 
character.  Constant  pam  in  the  head,  with  sleeplessness  and  restlessness, 
followed  perhaps  by  impairment  of  the  senses,  irritability  of  the  brain,  and 
local  paralysis  are  among  the  most  prominent  sym^Dtoms.  When  these  symp- 
toms are  accompanied  by  a  well-marked  rigor,  and  especially  if  symptoms  of 
pressure  on  one  or  more  of  the  motor  areas  are  present,  the  presence  of  a 
cerebral  abscess  is  fairly  indicated,  and  the  question  of  trepliining  for  its  relief 
will  have  to  be  considered.  The  medicinal  treatment  of  these  cases  is  most 
unsatisfactory.  The  patient  is  imable  to  bear  any  active  measures,  nor 
indeed  is  such  treatment  necessary.  Counter-irritation,  in  the  form  of 
blisters  to  the  nape  of  the  neck  constantly  repeated,  and  mercury  administered 
internally  until  the  gums  are  slightly  aftected,  appears  to  yield  the  best 
results.  When  there  is  evidence  that  suppuration  has  taken  place,  the 
question  of  operative  interference  will  have  to  be  considered.  It  is  obvious 
that  some  of  these  cases  are  incurable,  but  that  others  are  at  all  events 
capable  of  being  cured,  and  justify  the  surgeon  in  resorting  to  trephining, 
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Hernia 
cerebri. 


Cephal- 
hydrocele. 


though  at  the  same  tune  the  cases  of  recovery  after  trephining  for  pus  in  this 
country  are  very  few  indeed  within  living  memory.  The  cases  which  are,  of 
course,  most  hkely  to  succeed  are  those  where  there  is  a  locaHsed  abscess 
between  the  bone  and  dura  mater,  evidenced  by  the  presence  of  Pott's  puffy 
tumour  (see  p.  146),  a  condition  so  rare  that  many  surgeons  of  large  experi- 
ence have  never  seen  it.  Abscesses  in  the  arachnoid  cavity  have  been  found 
limited  and  have  been  successfully  opened,'  and  even  abscesses  in  the  brain - 
substance  itself. ^  The  indications  which  should  guide  the  surgeon  as  to  the 
situation  of  the  abscess  will  be  referred  to  in  the  sequel. 

Hernia  cerebri  is  a  consequence  of  local  or  limited  inflammation  of  a 
portion  of  the  brain,  co-existing  with  wound  or  sloughing  of  exposed  dura 
mater,  whereby  the  inflamed  bram  is  forced  through  the  skull.  It  is  not  every 
wound  of  the  brain,  even  when  it  involves  loss  of  substance,  which  necessarily 
produces  hernia  cerebri.  There  are  plenty  of  instances  on  record  in  which 
large  portions  of  the  brain  have  been  torn  away  in  injuries  of  the  head,  and 
the  womid  has  healed  kindly.  But  very  commonly  after  a  compound  fractui-e, 
in  which  the  dura  mater  has  also  been  lacerated,  in  a  few  days  an  offensive 
ichorous  discharge  is  noticed  from  the  wound,  and  a  fungous  mass  begins  to 
sprout  out  of  it.  This  sloughs  and  drops  off  in  fi-agments,  which,  if  ex- 
amined by  the  microscope,  are  found  to  consist  in  great  part  of  the  products 
of  inflammation.  Sometimes  indeed  they  consist  entirely  of  such  products, 
and  to  these  protrusions  the  name  of  '  false  hernia  cerebri '  is  sometimes 
given,  reserving  the  name  of  'true'  for  those  in  which  the  characteristic 
structure  of  the  cerebral  substance  can  be  found. 

Hernia  cerebri  is  generally  fatal,  though  by  no  means  universally  so.  It 
commonly  occurs  in  compomad  fractures  of  the  vertex ;  but  I  have  figured 
above  an  instance  in  which  it  took  place  in  the  middle  fossa  of  the  base  of 
the  skull  (fig.  41),  and  Mr.  Holden  has  referred  to  a  remarkable  mstance  in  the 
anterior  fossa,  where  the  patient,  a  boy,  lost  a  large  quantity  of  brain- 
matter  through  the  nose,  but  ultimately  recovered.  The  protrusion  is  a  mush- 
room-shaped mass,  of  a  dark  red  colour,  which  increases  somewhat  rapidly 
and  pulsates  synchronously  with  the  brain. 

The  treatment  of  hernia  cerebri  usually  consists  in  removuig  all  som-ces 
of  irritation,  washing  away  the  products  of  inflammation  by  gentle  syrmgmg, 
and  applying  antiseptic  compresses.  Dr.  Maclaren  has  lately  pubhshed  a 
case  3  in  which  benefit  seemed  to  be  produced  by  inserting  a  plate  of  silver 
inside  the  hole  in  the  skull  so  as  to  oppose  further  protrusion,  while  leavmg 
an  interval  for  drainage.  In  that  case  the  herniated  portion  was  removed 
from  time  to  time,  to  allow  of  the  appHcation  and  reapphcation  of  the  silver 
plate. 

In  connection  with  hernia  cerebri  must  be  mentioned  a  condition  some- 
what resembling  it,  which  has  been  described  by  Professor  Conner  of  Ohio,* 
in  which  a  tumour  filled  with  serous  fluid,  possibly  cerebro- spinal,  forms  at 
the  site  of  a  fracture  iu  the  skull.  To  this  he  has  given  the  name  of  cephal- 
hydrocele.   He  has  found  it  only  in  children,  and  he  states  that,  if  protected. 


'  Dumville,  '  Brit.  Med.  Journ.'  1858,  vol.  ii.  p.  743.    Roux,  '  Archives  G6n6rales,'  vol. 

xxiv.  p.  268.  ,  , 

2  The  latest  published  cases  which  I  have  met  with  are  Mr.  Holden  s  (  ht.  H&vm. 
Hosp  Reps  '  vol.  ix.),  and  Mr.  Hulke's  ('  Med.-Chir.  Trans.'  vol.  Ixii.).  Others  will  be  found 
referred  to  in  the  article  on  '  Injuries  of  the  Head,'  '  System  of  Surgery,'  vol.  i.  3rd  ed. 
'  '  Clin.  Soc.  Trans.'  vol.  xix.  p.  159.  „      ,  , 

'  '  Amer.  Journ.  Med.  Sci.'  July,  1884.    See  also  '  St.  Barth.  Hosp.  Reps.  vol.  xx. 
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it  does  not  increase  in  size,  and  apparently  causes  no  harm  to  the  child,  but 
that  any  surgical  interference  is  generally  attended  with  serious  results. 

I  can  say  but  little  on  the  subject  of  direct  lesion  of  the  nerves  at  the  J^junes  of 
base  of  the  brain.    Those  of  the  seventh  pair  are  the  most  common,  and  m  aetves. 

fractures  of  the  base  loss  of  hearing 
and  facial  paralysis  are  not  unfrequent- 
ly  noticed.  Extravasation  of  blood  in 
the  sheath  of  the  optic  nerve  has  been 
found  after  death,  and  blindness  may 
be  so  caused,  and  may  pass  away, 
though  in  other  cases  it  has  resulted 
from  absolute  laceration  of  the  nerve, 
and  is  then  probably  permanent.  But 
all  the  nerves  of  the  base  (with  the 
exception,  I  believe,  of  the  little  fourth  nerve)  have  presented  distinct  evidence 
of  traumatic  lesion,  as  indicated  by  the  loss  of  their  function,  and  proved  by 
post-mortem  examination.  No  treatment  can  be  adopted ;  but  the  symptom 
is  often  valuable  in  a  diagnostic  point  of  view.  It  is  important  to  remember 
the  fact  on  which  Mr.  Le  Gros  Clark  has  laid  some  stress,  that  the  symptoms 
of  paralysis,  indicating  lesion  of  the  nerves  at  the  base  of  the  skull,  often  do 
not  present  themselves  till  three  or  four  days  after  the  receipt  of  the  injury, 
showing  that  they  are  due  to  inflammatory  reaction.  This  fact,  however,  by 
no  means  negatives  the  diagnosis  of  fracture,  since  a  fracture  is  one  of  the 
most  probable  causes  of  such  inflammation. 

The  operation  of  trephining  the  skull,  although  it  is  always  called  by  that  !^j[®P^^jj'^e 
name,  is  not  always  performed  with  the  circular  saw  called  the  trephine.     ^  ^  ^  • 


Fi(i.  54.  ExtraTasation  of  blood  in  the  sheath  of 
the  optic  nerve  after  injm-y  to  the  head.  From 
Mr.  Hewett's  essay, '  Syst.  of  Surg.'  3rd  ed.  TOl.  i. 
p.  615. 


Fig.  55.   Hey's  Saw  (from  Hey's  '  Surgery '). 


The  elevated  edge  of  an  injured  bone  is  often  more  easily  and  expeditiously 
removed  by  the  saw  which  bears  Hey's  name.'  The  straight  edge  enables  the 
surgeon  to  remove  any  length  of  bone  at  one  stroke.  "When  a  curvilinear 
direction  has  to  be  given  to  the  section  the  round  edge  must  be  used. 

Trephining  is  an  operation  which  is  neither  very  easy  in  all  cases,  nor 

'  This  saw,  as  Mr.  Hey  points  out,  was  originally  figured  in  Scultetus's  '  Armamenta- 
rium Chirurgioum,'  and  was  either  revived  or  re-invented  by  Dr.  Corbell  of  Pontefract, 
who  showed  it  to  Mr.  Hey. 
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destitute  of  dangers  of  its  own  in  any.  The  soft  parts  are  first  to  be  cleaned 
carefully  from  the  part  of  the  bone  on  which  the  trephine  is  to  be  applied, 
which  in  cases  of  fracture  should  be  the  sound  bone  on  the  edge  of  the  de- 
pressed portion,  and,  if  there  are  two  depressed  and  interlocking  pieces,  the 
trephine-hole  should  hit  the  edge  between  them  (see  fig.  52).  It  is  well  to 
avoid  the  known  situation  of  a  large  sinus  if  possible,  though  in  cases  of 
depressed  fracture  it  may  be  necessary  to  apply  the 
trephine  directly  over  a  sinus  (see  fig.  51).  The  pin 
of  the  trephine,  being  run  out  and  firmly  fixed,  is 
applied  at  such  a  point  as  will  secm-e  this  object, 


riG.  57.  Trephine.    The  ceu- 

tral  pin  is  seen  projecting 
slightly  beyond  the  teeth  of 
the  saw.  It  can  be  with- 
drawn altogether  within  the 
crown  of  the  instrument  by 
the  screw  which  is  seen  in 
the  cleft  of  the  stalk. 


Fig.  5G.  TliG 'Elevator.'  Mem.  In  trephining  it  is  well  to  have  a  few 
elevators  of  different  shapes  and  curves  at  liand.  The  one  here  repre- 
sented is,  however,  one  of  the  most  useful. 


and  then  by  a  screwing  motion  the  section  of  the 
bone  is  commenced.  When  the  groove  is  deep 
enough  to  avoid  all  risk  of  the  trephine  slipping, 
its  pin  is  withdrawn,  and  as  soon  as  the  surgeon 
believes  that  he  has  got  through  the  external  table  ' 
he  begins  to  proceed  with  caution,  and  with  a  very 
light  hand,  often  feeling  the  groove  with  a  fine  probe,  or,  as  is  more  usual, 
a  common  quill  toothpick.  When  the  internal  table  is  perforated  at  any 
part  of  the  circle  the  elevator  is  introduced  here,  and  the  crown  of  bone 
will  generally  come  away.  If  it  does  not  do  so,  the  internal  table  must  be 
sawn  in  some  other  part ;  but  the 
trephine  must  not  be  pressed  on 
the  part  already  sawn  through,  for 
fear  of  wounding  the  dura  mater. 
When  the  first  crown  of  trephine 
has  been  removed  it  may  be  neces- 
sary to  take  away  a  second  or  a 
third,  or  to  saw  olf  the  projecting 
edges  of  the  sound  bone  with  Hey's 
saw  (as  in  fig.  51) ;  or  perhaps  the 
whole  operation  may  be  accom- 
plished with  the  saw,  in  using 
which  the  same  precautions  are  to 
be  taken  as  in  sawing  with  the 
trephine ;  but  there  is  less  risk 
of  wounding  the  dura  mater  with 


Fig.  68.  The  vertex  of  the  skull,  ^\-ith  a  portion  of  bone 
removed  in  trephining  for  supposed  depression  of  the 
inner  table,  ten  mouths  after  the  injury.  The  skull 
had  been  much  thickened,  especially  at  its  back  part, 
bv  inflammation,  so  that  the  thickness  of  the  Ixine 
removed  is  twice  as  great  behind  as  in  front.  In  con- 
sequence of  this  irregularity  in  thickness  the  dura 
mater  was  wounded  in  the  operation.— St.  George's 
Hospital  Museum,  Scr.  ii.  No.  2  4. 


Hey's  saw,  since  it  is  only  applied 
on  the  sound  edge  close  to  the  fracture,  and  here  the  dura  mater  has  of 
course  been  driven  down  by  the  depression.  The  greatest  danger  to  the 
dura  mater  is  in  cases  like  the  one  from  which  figure  58  was  taken,  where 
the  skull  is  of  different  thicknesses  at  different  parts  of  the  circle. 

As  will  be  seen  from  the  foregoing  pages,  trephining  is  indicated — 1,  in 
cases  of  compression  produced  by  depressed  fracture  or  lodged  foreign  bodies ; 


'  Sometimes  the  removal  of  a  crown  of  trephine  from  the  external  table  only  will 
allow  the  surgeon  access  to  the  depressed  bone  so  as  to  remove  it — a  fact  of  which  Mr. 
Hutchinson  gives  two  examples  (op.  cit.  PI.  XXXI.  figs.  1  and  3). 
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-2,  in  certain  cases  of  irritation  or  symptoms  of  pressure  supervening  in 
depressed  fracture;  3,  in  cases  of  localised  pressure  from  extravasated  blood; 
4,  in  cases  of  intracranial  suppuration  where  the  symptoms  are  those  of 
localised  pressure. • 

Li  some  of  these  cases,  as  in  compression  from  a  depressed  fracture,  there 
is  no  diificulty,  of  course,  in  determining  the  position  in  which  to  apply  the 
trephine ;  whereas  in  others,  as  in  those  of  intra-cranial  suppuration,  we 
must  be  guided  as  to  the  situation  of  the  matter,  and  therefore  the  position 
in  Avhich  to  apply  the  trephine,  by  the  symptoms  which  the  patient  presents  ; 
and  this  leads  me  to  say  a  word  or  two  on  the  theory  of  the  localisation  of 
function.  For  of  late  years  physiological  and  pathological  research  have 
rendered  it  no  longer  doubtful  that  there  are  certain  areas  in  the  brain  which 
are  intimately  connected  with  certain  peripheral  nerves,  and  that  lesion  of 
these  areas  produces  signs  of  irritation  or  pressure  in  the  corresponding 
j)eripheral  region.  And  these  investigations  have  gone  far  to  prove  that  the 
surface  of  the  brain  may  be  mapped  out  into  a  series  of  topographical  areas, 
each  of  which  is  intimately  connected  with  some  well-defined  function, 
though  whether  they  are  the  originators  of  the  impulses  is  still  uncertain. 
Our  knowledge  of  this  subject  is  still  very  imperfect,  obtained  as  it  has  been 
by  experiments  on  the  higher  mammals,  though  controlled  to  a  great  extent 
by  pathological  observation,  but  is  every  day  becoming  more  and  more 
exact. 

But  in  one  point  most  physiologists  are,  I  think,  agreed,  and  that  is  that 
the  convolutions  on  either  side  of  the  fissure  of  Rolando  are  concerned  in 
motion,  and  that  there  are  definite  areas  in  these  convolutions,  which  are 
connected,  in  a  manner  not  quite  miderstood,  with  definite  groups  of  voluntary 
muscles.  This  has  been  proved  both  experimentally  and  by  clinical  obser- 
vation. In  the  former  manner,  it  has  been  shown  that  by  stimulating  certain 
areas  with  a  weak  Faradic  current,  movements  are  produced  in  a  corres- 
ponding group  of  muscles,  and  destruction  of  the  same  areas  produces  paralysis 
of  the  same  group  of  muscles  which  were  stimulated  by  the  Faradic 
current.  There  is  still,  however,  considerable  difference  of  opinion  as  to  the 
exact  spot  in  these  areas  in  which  special  motor-functions  are  to  be  placed. 
The  following  facts  are,  I  think,  sufficiently  well  established.  The  move- 
ments of  the  lii^ijer  limb  are  connected  with  an  area  partly  in  front  and 
partly  behind  the  fissure  of  Rolando  at  its  upper  part.  The  portion  behind 
the  fissure,  in  the  ascending  parietal  convolution  (fig.  59,  1.),  is  concerned 
in  the  movements  of  the  fingers,  hand,  and  wrist.  The  area  at  the  upper 
end  of  the  fissure,  comprising  the  upper  part  of  the  ascending  frontal  con- 
volution, the  hinder  part  of  the  superior  frontal  convolution,  and  a  small 
portion  of  the  ascending  parietal  (fig.  59,  2.),  is  concerned  in  the  co-ordinated 
movements  of  the  upper  and  lower  limbs  together  in  various  complex  move- 
ments, as  in  swimming,  climbing,  &c.  The  portion  below  this  area,  in  the 
.ascending  convolution  (fig.  59,  3.),  is  concerned  in  the  movements  of  the 
•forearm,  especially  in  those  of  supination  and  flexion  in  v/hich  the  biceps 
is  particularly  engaged,  whilst  the  area  above  and  in  front  of  this,  at  the 
posterior  part  of  the  superior  and  middle  frontal  convolutions  (fig.  59,  4.),  is 
: associated  with  a  forward  movement  of  the  hand  and  arm,  as  in  putting  out 
the  hand  to  touch  something  in  front. 

The  movements  of  the  lower  limb  are  connected  with  an  area  situated 

'  Trephining  has  also  been  employed  in  a  few  cases  of  cerebral  tumour.  These  will 
be  referred  to  when  speaking  of  Diseases  of  the  Head. 
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beliind  the  upper  part  of  the  fissure  of  Rolando,  comprising  the  upper  part 
of  the  ascending  parietal  and  the  adjacent  part  of  the  superior  parietal  con- 
volution (fig.  59,  5.). 

The  movements  of  the  face  are  connected  with  an  area  principally  situated 
in  front  of  the  lower  part  of  the  fissure  of  Rolando,  but  also  to  a  certain 
extent  beliind  it,  and  coiiiprising  the  lower  part  of  the  ascending  frontal  con- 
volution, with  some  of  the  inferior  frontal  convolutions,  and  the  adjoining  por- 
tion of  the  ascending  parietal  on  the  other  side  of  the  fissure  (fig.  59,  6,  7,  8,  9). 
That  area  in  front  of  the  fissure  being  associated  with  elevation  and  depres- 
sion of  the  angles  of  the  mouth,  whilst  that  behind  the  fissure  marks  the 
centre  for  movements  of  the  lips  and  tongue. 

The  centre  of  speech  is,  however,  perhaps  the  best  localised  of  all  the 
functions.  This  is  universally  placed  in  the  posterior  part  of  the  third  or 
inferior  frontal  convolution  on  the  left  side.  This  was  first  demonstrated  by 
Broca  from  pathological  observation,  by  shewing  that  disease  in  this  region 


PlQ.  59.  Diagram  to  sliow  the  position  of  the  motor  areas  and  theii-  relation  to  the  sur- 
face of  the  skixU.  1.  Area  for  movements  of  fingers,  hands  and  wrists.  2.  Co-ordinated 
movements  of  upper  and  lower  limb.  3.  Movements  of  supination  and  flexion  of  upper 
limb.  4.  Forward  movement  of  hand  and  ai-m.  6.  Area  for  movements  of  lower  limb. 
Band  7.  Centres  for  movements  of  the  elevators  and  depressors  of  the  angle  of  the 
mouth  respectively.  8  and  9  mark  the  centres  for  movements  of  the  lips  and  tongue,  as 
in  speech.  Speech  especially  occupies  the  anterior  part  of  8  on  the  left  side.  F-B. 
Fissnre  of  Rolando.  F.S.  Fissure  of  Sylvius. 

produces  aphasia,  and  was  the  first  attempt  at  the  localisation  of  function. 
This  portion  of  the  cortex  of  the  cerebrum  is  generally  known  as  Broca's 
convolution.' 

'  The  summary  which  has  been  above  given  of  the  areas  connected  w4th  motor  func- 
tions has  been  principally  derived  from  the  experimental  researches  of  Ferrier.  They 
differ  somewhat  from  the  views  of  other  authorities,  and  must  not  be  looked  upon  as  a 
final  statement  of  fact,  until  they  have  been  confirmed  by  clinical  and  pathological  obser- 
vation. Por  purposes  of  comparison  I  have  placed  here  the  views  of  two  other  authorities, 
as  given  by  Mr.  Treves  in  his  '  Surgical  Applied  Anatomy  ' :  '  According  to  Charcot,  the 
centre  for  movements  of  the  tongue  is  situated  at  the  posterior  end  of  the  third  frontal 
convolution  and  contiguous  part  of  the  ascending  frontal  convolution  ;  movements  of 
lower  part  of  face  at  the  lower  end  of  the  two  ascending  convolutions ;  centre  for  forearm 
and  hand  on  the  middle  third  of  the  ascending  frontal  convolution ;  centre  for  movements 
of  the  lower  limb  on  the  upper  third  of  the  ascending  frontal  convolution  and  upper  two- 
thirds  of  the  ascending  parietal  convolution.  According  to  Hitzig,  the  motor  centre  for 
upper  limb  is  at  upper  part  of  ascending  frontal  convolution ;  motor  centre  for  lower  hmo 
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With  these  data  to  go  upon  we  possess  means  by  which  we  can  form  an 
opinion  as  to  the  region  of  the  brain  affected  from  rehable  indirect  informa- 
tion, where  dhect  evidence  as  to  the  seat  of  an  injury  is  not  obtainable.  If 
for  instance  a  patient,  who  has  sustained  an  injury  to  the  head,  presents  signs 
either  at  once  or  subsequently  of  paralysis  of  a  distinct  group  of  muscles- 
say,  for  instance,  those  of  a  limb— we  arrive  at  the  conclusion  that  the  brain 
lesion  is  situated  in  that  area  of  the  cerebral  cortex  which  is  associated  with 
this  particular  group  of  muscles  on  the  opposite  side  of  the  body.    Or  on  the 
other  hand,  if  immediately  after  an  accident  there  is  a  distinct  spasm  affect- 
ing a  hmb,  we  conclude  that  the  corresponding  area  on  the  opposite  side  of  the 
body  has  been  lacerated  and  is  irritated,  but  its  function  not  entirely  destroyed. 
And  if  this  is  followed  after  a  time  by  paralysis  of  the  same  group  of  muscles  ; 
and  further,  if  the  paralysis  extends  to  other  parts  of  the  same  side,  we 
gather  that  blood  is  being  poured  out  and  is  gradually  extending  over  the 
hemisphere.    It  will  be  seen  therefore  that  when  the  question  of  trephming 
arises  in  certain  cases  of  compression  of  the  brain,  we  have  indications  by 
which  to  determine  the  site  at  which  to  perform  the  operation.    To  be  of 
practical  use  to  the  surgeon,  however,  it  is  necessary  to  define  some  rule  by 
which  these  various  convolutions  may  be  mapped  out  on  the  surface  of  the 
head.    It  will  be  seen  that  the  keystone  to  doing  this  is  to  exactly  define  the 
position  of  the  fissures  of  Rolando  and  Sylvius,  and  then  the  various  centres 
referred  to  above,  with  perhaps  the  exception  of  Broca's  convolution,  can  be 
fairly  accurately  mapped  out.    Various  rules  are  given  for  demonstrating  the 
hne  of  the  fissure  of  Rolando.    Perhaps  the  simplest  plan,  and  one  which  is 
sufficiently  accurate  for  all  practical  purposes  for  finding  the  upper  end  of 
the  fissure,  is  the  one  recommended  by  Professor  Thane,  though  it  is  subjected 
to  shght  variations  according  to  the  size  of  the  head.    He  divides  the  dis- 
tance from  the  glabella  at  the  root  of  the  nose  to  the  external  occipital  pro- 
tuberance into  two  equal  parts,  and  having  thus  defined  the  middle  point  of  the 
vertex,  he  takes  half  an  inch  behind  it  as  the  top  of  the  fissure.    From  this 
pomt  the  fissure  runs  downwards  and  forwards,  its  axis  making  an  angle  of 
67°  with  the  middle  line,  for  3f  inches.    Professor  Thane  places  the  '  lower 
end  close  to  the  posterior  limb  and  about  an  inch  behind  the  bifurcation  of 
the  fissure  of  Sylvius.' 

In  order  to  define  the  fissure  of  Sylvius  a  line  is  drawn  from  the  external 
angular  process  of  the  frontal  bone  backwards  to  the  occipital  protuberance. 
An  inch  and  an  eighth  along  this  line  backwards  from  the  external  angular 
process  marks  the  commencement  of  the  fissure  of  Sylvius.  From  this  point 
a  line  drawn  to  the  parietal  eminence  denotes  the  course  of  the  posterior 
hmb  of  the  fissure.  The  bifurcation  of  the  fissure  corresponds,  according  to 
Thane,  to  a  point  one  inch  and  ^a  quarter  behind,  and  a  quarter  of  an  inch 
above,  the  level  of  the  external  angular  process  of  the  frontal  bone.  The 
ascending  limb  of  the  fissure  passes  upwards  from  this  point  parallel  to,  and 
immediately  behind,  the  coronal  suture. 

In  order  to  find  Broca's  convolution,  a  horizontal  line  is  drawn  backwards 
from  the  external  angular  process  for  two  inches,  and  a  vertical  line  drawn 
upwards  from  the  extremity  of  this  for  three-quarters  of  an  mch.  The 
upper  extremity  of  this  line  marks  the  position  of  the  posterior  part  of  the 
inferior  frontal  convolution. 

on  ascending  frontal  convolution,  just  below  preceding  centre  ;  motor  centre  for  facial 
muscles  at  middle  part  of  ascending  frontal  convolution  ;  centre  for  muscles  of  mouth, 
tongue,  and  jaws  at  inferior  part  of  ascending  frontal  convolution. 
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INJURIES    OF    THE  BACK. 


Sprains  of 
the  back. 


Symptoms. 


Treatment. 


Sprains  of  the  back  are  amongst  the  commonest  of  all  accidents.  They  are 
the  effect  of  wrenches  or  contusions,  either  of  which  produce  violent  flexion 
of  the  Avhole  column,  and  which,  therefore,  sprain  it  at  the  part  where  flexion 
is  most  free. 

The  injury  consists  in  stretching,  and  in  the  severer  cases  probably  more 
or  less  rupture  of  the  muscles,  fascia3,  and  ligaments  on  the  posterior  aspect 
of  the  spine,  while  the  parts  in  front  may  be  more  or  less  crushed  ;  and  in 
particular  the  kidney  is  sometimes  contused  or  lacerated.  The  latter  iujm-y 
will,  however,  be  treated  of  by  itself  in  a  subsequent  section.  When  there 
are  symptoms  of  injury  to  the  spinal  cord  itself  ('  concussion  of  the  spine,'  as 
it  is  termed),  those  symptoms  constitute  the  mam  feature  of  the  case,  and 
will  be  spoken  of  presently.  In  this  place  I  shall  speak  merely  of  the  uncom- 
plicated sprains. 

There  is  swelling  at  the  injured  part,  with  subsequent  inflammation;  but 
generally  no  visible  ecchymosis,  since  the  blood  Avhich  must  have  been  poured 
out  is  beneath  the  deep  aponeurosis.  There  is  great  pain  in  moAing,  and 
especially  in  extending  the  spine.  The  prognosis  is  very  favourable,  though 
recovery  is  often  slow.  Sometimes,  however,  disease  of  the  bones  or  joints 
of  the  vertebral  column,  or  low  inflammation  of  the  cord,  or  disease  of  the 
kidneys  follows  on  what  was  apparently  a  simple  sprain ;  and  in  some  of  these 
cases  unsuspected  fractures  or  dislocations  have  been  found.  I  would  refer 
for  some  interesting  examples  of  these  complications  to  Mr.  Jacobson's  essay 
on  Injuries  of  the  Back  in  the  3rd  edition  of  the  '  System  of  Surgery.' 

If,  from  the  severity  of  the  injury,  the  patient  is  at  all  collapsed,  the  first 
indication  is  to  revive  him  from  that  condition.  Then,  at  first,  moderate 
general  and  local  antiphlogistics  will  be  mdicated,  with  opiates,  mercurial 
purges,  Dover's  powder  at  night,  salines,  spoon-diet,  and  leeches.  Afterwards 
fomentation  with  poppy -heads,  warm  Goulard  lotion,  with  laudanum,  or  com- 
presses of  tincture  of  arnica  (|j.  to  Oj.).  When  the  patient  is  able  to  move 
in  bed  and  sit  up,  friction  and  stimulating  embrocations  (liniment.  lodi, 
Terebinthinas,  Sinapis),  or  blistering  or  painting  with  iodine,  will  probably 
relieve  any  remaining  pain.  In  obstinate  cases  an  occasional  light  touch 
with  the  actual  cautery  is  very  beneficial. 


Friicture 
or  disloca- 
tion of  the 
spine. 


Fracture  or  dislocation  of  the  spine  is  one  of  the  most  fatal  of  all  accidents. 
Fracture  sometimes  affects  only  some  of  the  processes  of  the  vertebra^ — most 
commonly  the  spinous — and  the  mobility  of  the  fractured  process  is  the  only 
symptom  necessarily  connected  with  the  injury.  No  treatment  is  required 
beyond  rest  and  a  bandage.  But  when  '  ft-acture  of  the  spine  '  is  spoken  of, 
it  is  understood  that  the  continuity  of  the  whole  vertebral  column  is  severed. 
The  gravity  of  the  injury  does  not,  however,  depend  on  the  fracture  itself; 
for  although  no  doubt  the  spinal  cohnnn  is  the  centre  for  almost  all  the 
movements  of  the  body,  and  its  integrity  is,  therefore,  necessary  for  any  active 
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motion,  yet  this  integrity  would  be  restored  after  fracture,  by  bony  union,' 
as  in  any  other  bone,  and  the  solidity  of  the  column  would  probably  not  be 
materially  impaired.  Fig.  60  is  an  example  of  the  repair  of  a  fracture  of  the 
spine  by  bony  union  in  a  patient  who  happened  to  survive  long  enough  for 
the  completion  of  the  process.  But  the  history  of  the  same  preparation  also 
illustrates  the  reason  why  this  injury  is  so  fatal,  for  the  cord  in  that  case 
was  crushed  by  the  fracture,  as  it  almost  always  is  ;  so  that,  although  the 
bones  united,  the  spinal  symptoms  were  unrelieved,  and  pursued  their  usual 
course  to  a  fatal  termination. 

In  describing,  therefore,  the  symptoms  of  fracture  (or  dislocation)  of  the 
spine,  I  must  premise  that  most  of  these  symptoms 
are  what  are  called  -  (on  p.  123)  merely  the  rational 
symptoms  of  fracture,  i.e.  lesions  for  which  we  can 
find  no  other  cause  ;  and  that  some  cases  occur  in 
which  similar  symptoms  (or  symptoms  very  nearly 
similar  )  appear  to  be  produced  by  contusion  of  the 
cord  without  fracture ;  while,  on  the  other  hand, 
there  are  cases  on  record  iii  which  fracture  of  the 
spine  has  been  proved  by  post-mortem  exammation 
to  have  occurred,  yet  in  which  there  have  been  no 
such  symptoms,  in  consequence  of  the  cord  having 
escaped  injury. 

The  symptoms,  then,  of  fracture  of  the  spine  are 
as  follows  :  pain  in  the  part,  aggravated  by  passive 
'l^nUeJSfpatilf^^^^^     motiou,  more  or  less  incapability  of  moving  the  spine 
survived  five  months  The      that  part,  and  deformity  of  the  spinal  column.  All 

body  of  the  last  dorsal  ver-  r       '  j  jr 

tebra  is  crushed ;  some  of  its  tliese  are  no  doubt  direct  symptoms  of  the  injury ;  but 

fragments  are  driven  for-  ,..  .,     ,  .  >■    ■,  \ 

wards,  forming  an  iixeguiar  they  are  not  decisive.  With  the  exception  01  the  last, 

ring  of  bone  which  lies  in,.,.™  .  .     ^  ^  .  ni, 

fi-ont  of  the  body  of  the  first  whicli,  it  present  in  a  marked  degree,  leaves  no  doubt ; 
dered%^°bonyt^^^^^  but  it  is  frequently  absent.  There  is  usually  con- 
cwn  tecfwar^^'Tnto'th:  sidevablo  collapse  from  the  severity  of  the  injury.  The 
canal.  The  solidity  of  the  ugual  sequelfB,  and  tliose  by  which  we  infer  the  ex- 

column  IS  restored,  but  with   ,  en 

slight  .angular  curvature.—  istence  of  fracturo,  are  complete  paralysis  of  motion 

From   a   specimen  in  St.  .        n   ,1  T.  - 

George's Hospital  Museum,  and  seiisatioii  111  all  the  parts  supplied  with  nerves 
ser.  1.  No.  49.  from  below  the  seat  of  the  lesion. 

In  some  cases  there  is  hyperaesthesia  just  above  the  parts  in  which  sensa- 
tion is  lost,  depending  either  on  irritation  of  the  nerves  as  they  quit  the 
intervertebral  foramina,  or  of  the  cord  above  the  disintegrated  part.^  In 
fracture  above  the  origins  of  the  phrenic  nerve  (i.e.  above  the  fourth 
cervical  vertebra),  that  nerve,  as  well  as  all  the  others  which  supply  the 
respiratory  muscles,  will  probably  be  paralysed,  and  death  will  be  instan- 
taneous.^   With  fracture  lower  down  in  the  neck,  the  patient  will  retain  the 


'  The  occurrence  of  bony  union  is  denied  by  Sir  C.  Bell,  and  Eokitansky  says  it  is 
rare—  but  I  believe  this  is  only  because  recovery  is  rare. 
'-  Hilton's  '  Lectures,  edited  by  .Jacobson,'  p.  (54. 

■'  A  very  interesting  case  is  related  by  Mr.  Shaw,  in  the  '  Syst.  of  Surg.'  3rd  ed.  vol.  i. 
p.  684,  in  which  a  fracture  with  displacement  of  the  first  and  second  vertebrae  was  accom- 
panied by  no  serious  symptoms,  the  fragments  beirig  displaced  forwards,  towards  the 
pharynx,  instead  of  backwards  on  to  the  cord.  The  patient  died  from  dropsy  a  year 
afterwards,  and  the  preparation  is  in  the  Museum  of  the  Middlesex  Hospital.    The  same 

hor  (ibid.  p.  666)  relates  a  case  in  which  the  patient  survived  fifteen  months  after  a 
fracture  of  the  fourth  or  fifth  cervical  vertebra,  though  the  cord  was  entirely  disorganised 
at  the  seat  of  fracture,  and  there  was  therefore  paralysis  of  all  the  parts  below  the  head. 
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power  of  diaphragmatic  breathing,  but  not  the  motion  of  the  intercostals  or 
of  any  otlier  muscle  of  respiration,  or  of  any  of  the  muscles  of  the  trmik  or 
liinbs.  Sensation  will  also  be  completely  absent  in  all  parts  below  the  neck, 
except  that  in  some  cases  perception  of  impressions  may  still  be  noted  in 
the  parts  supplied  by  the  superficial  descending  branches  of  the  plexus ;  the 
sphincters  are  paralysed,  so  that  the  urine  is  at  first  entirely  retained,  and 
then  dribbles  over,  and  there  is  no  power  of  retaining  the  fasces ;  the  passage 
of  the  catheter,  though  unfelt,  usually  excites  priapism.'  The  reflexes  are 
often  altered,  the  alteration  varying  according  to  the  seat  of  the  lesion,  and 
thus  becoming  important  indices  as  to  its  situation.  The  reflexes  corre- 
sponding to  the  portion  of  cord  crushed  are  completely  lost,  thus  a  fracture  of 
the  dorsi-lumbar  spine  may  be  attended  with  entire  absence  of  knee-jerk;  but 
the  reflexes  corresponding  with  portions  of  the  spinal  cord  in  the  neighbour- 
hood of  the  crush  are,  in  the  course  of  a  few  days,  when  myeHtis  sets  in, 
frequently  much  exaggerated,  then  tickling  or  pinching  the  limbs  will  very 
often  produce  violent  spasmodic  movements.  The  intellect  is  unaffected, 
and  the  patient  usually  free  from  pain.  The  temperature  of  the  paralysed 
part  varies.  Sometimes  it  is  higher  than  that  of  the  body  ;  but  this  is  not 
always  the  case.^ 

In  fractures  so  high  up  as  this  the  patient  usually  dies  in  two  or  three 
days,  and  often  much  sooner.  Death  is  produced  generally  by  the  accumu- 
lation of  fluid  in  the  lungs,  which  the  patient  is  unable  to  cough  up,  and 
which  chokes  him.  But  when  death  follows  more  rapidly  it  is  probably  from 
hfemorrhage  into  the  substance  of  the  cord  or  into  its  theca,  which  produces 
pressure  on  or  disintegration  of  the  spinal  marrow  above  the  seat  of  frac- 
ture. 

The  lower  down  in  the  column  the  fracture  is  situated,  the  less  is  the 
extent  of  the  paralysis.  At  the  lower  part  of  the  lumbar  region,  where  there 
is  no  spinal  cord,  but  only  the  leash  of  nerves  of  the  cauda  equina,  some  of 
these  nerves  may  escape  injury  while  the  rest  are  torn,  and  so  the  resulting 
paralysis  of  the  lower  limbs  may  be  imperfect.  Usually,  however,  in  frac- 
tures of  the  lumbar  spine  the  lower  limbs  and  the  sphincters  are  totally 
paralysed.  In  the  dorsal  region  there  is  also  paralysis  of  the  abdominal 
muscles  and  loss  of  sensation  to  an  extent  corresponding  to  the  seat  of  the 
injury,  while  in  fracture  of  the  upper  part  of  the  dorsal  spine  symptoms  of 

A  case  is  recorded  by  Dr.  May,  of  Middletown,  Conn.,  in  the  '  American  Journal  of  Med. 
Sci.'  Oct.  1876,  in  which  the  fracture,  besides  implicating  the  upper  vertebrre,  traversed 
the  base  of  the  skull  also -and  where  the  fragments  were  sufficiently  displaced  to  en- 
croach considerably  on  the  foramen  magnum,  yet  the  patient  recovered.  In  this  paper 
references  will  be  found  to  the  other  cases  in  point.  Another  very  interesting  case  where 
the  patient  was  under  observation  from  the  time  of  the  accident  to  his  death  ten  years 
afterwards  is  related  by  Dr.  Lowson,  '  Med.-Chir.  Trans.'  vol.  Ixviii.  p.  135. 

'  '  Priapism  will  be  absent  in  fractures  of  the  lumbar  region  where  the  reflex  centre 
has  been  crushed,  or  in  severe  injuries  of  the  cauda  equina,  damaging  the  nerves  ni 
which  run  both  the  sensory  irritation  and  the  inhibiting  influence  between  the  lumbar 
centre  and  the  periphery.  Priapism  is  most  common  after  crushes  of  the  cervical  and 
upper  dorsal  cord ;  it  is  never  met  with  after  injuries  to  the  lower  lumbar  cord.'  Jacob- 
son,  op.  cit.  p.  649.  T,r     J    V  1  .„ 

2  On  the  temperature  after  injuries  to  the  cervical  portion  of  the  cord  see  Wunrtcrlich  s 
'  Manual  of  Medical  Thermometry,'  translated  by  Dr.  Woodman  for  the  New  Syd.  Soc.  p 
423  If  we  can  trust  the  observations  there  recorded,  the  temperature  has  been  found  as 
hiKh  as  111°  F.  and  as  low  as  86°.  In  '  Clin.  Soc.  Trans.'  vol.  vi.  p.  75,  may  be  found  a 
case  of  laceration  of  the  cord  opposite  the  first  dorsal  vertebra,  where  the  temperature  ni 
the  axilla  is  said  to  have  fallen  as  low  as  80-6°  F.  See  also  Mr.  Jacobson's  essay  in  the 
'  Syst.  of  Surg.'  p.  653. 
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difficulty  of  breathing  occur  which  approach  more  and  more  to  those  pro- 
duced by  fracture  in  the  cervical  region. 

The  later  symptoms  of  fracture  of  the  spine  are  due  to  low  inflammation 
of  the  urinary  mucous  membrane,  and  to  sloughing  of  the  skin.    The  urine 
which  dribbles  over,  or  which  is  withdrawn  from  the  bladder,  is  at  first 
natural ;  but  it  soon  becomes  very  offensive,  phosphatic  and  alkaline.  For 
a  while  it  may  be  secreted  acid,  and  only  becomes  alkahne  from  decomposi- 
tion in  the  bladder,  but  after  a  time  it  is  secreted  alkahne  in  the  kidney,  the 
inflammation  having  extended  to  that  organ.    This  inflammation  is  partly 
due  no  doubt  to  the  retention  of  the  urine  in  the  bladder,  but  not  entirely 
so  ;  nor  can  it  be  entirely  obviated  by  withdrawing  the  urine  frequently  and 
washing  out  the  bladder  with  acidulated  lotion,  although  these  measures  will 
diminish  it.    In  fact,  there  is  a  tendency  to  low  inflammation  of  all  the 
mucous  membranes  as  well  as  of  the  skin,  as  a  consequence  of  the  depriva- 
tion of  their  nervous  influence.    This  may  lead,  according  to  some,  to  cer- 
tain '  trophic  '  lesions  in  some  part  of  the  urinary  tract  resulting  in  sloughing 
inflammation,  and  the  products  of  this  may  lead  to  the  changes  which  are 
noticed  in  the  urine.    The  presence  of  micro-organisms,  which  are  in- 
variably found  in  these  cases  in  the  urine,  appears  to  give  additional  support 
to  this  hypothesis.    Some  authors  have  endeavoured  to  account  for  these 
organisms,  by  asserting  that  they  were  due  to  the  introduction  of  septic 
matter  by  means  of  the  catheter,  but  they  have  been  found  in  cases  where 
no  instrumentation  has  been  resorted  to.    This  deprivation  of  nervous  in- 
fluence is  shown  sometimes  in  the  intestines  by  the  tarry  condition  of  the 
f feces,  and  the  congestion  fomid  after  death ;  and  probably  the  low  bron- 
chitis which  is  so  constant  in  fractures  high  up  is  not  caused  by  hypostatic 
congestion  alone.    So  also  the  gangrene  of  the  skin,  though  greatly  accele- 
rated by  pressure,  is  not  due  entirely  to  that  cause,  as  will  be  stated 
.  below. 

I Apart,  then,  from  complications,  the  tendency  to  death  in  fractures  high 
up  is  from  the  pulmonary  congestion ;  in  those  low  down  from  urinary  inflam- 
mation or  from  sloughing. 

The  symptoms  of  dislocation  are  the  same  as  those  of  fracture  at  the  Disloca- 
same  level,  and  the  cause  of  death  is  the  same.  Thus  in  the  specimen  from 
which  fig.  61  was  taken,  and  which  is  one  of  pure  dislocation  at  the  level  at 
which  this  injury  is  most  common  (i.e.  at  the  root  of  the  neck),  the  upper 
vertebra  was  thrown  forward,  and  the  lower  backward,  and  the  cord  crushed 
between  them.  Death  took  place  at  the  usual  period,  viz.  two  days  after  the 
accident.  And  some  amount  of  dislocation  is  a  usual  concomitant  of  fracture, 
so  that  the  two  are  always  treated  of  as  being  practically  the  same  injury.' 
There  is,  however,  one  point  of  practical  importance  in  connexion  with  the  Reduction 
subject,  viz.  the  possibility  of  diagnosing  and  reducing  dislocation,  and 
the  prospect  of  benefit  from  such  reduction.  Most  dislocations  occur  at  the 
lower  part  of  the  cervical  region,  though  a  few  examples  are  recorded  in  the 
dorsal;^  and  I  have  published  an  instance  of  one  (of  which  the  preparation  is 
in  the  Museum  of  St.  George's  Hospital)  between  the  last  dorsal  and  first 

'  In  Mr.  Le  Gros  Clark's  '  Lectures  on  the  Principles  of  Surgical  Diagnosis,'  p.  142, 
will  be  found  the  account  and  drawing  of  a  case  in  which,  along  with  fracture  of  the 
spine,  the  fifth  lumbar  vertebra  was  dislocated  from  all  its  connexions,  and  thrown 
entirely  behind  the  spinal  column. 

^  In  all  the  dislocations,  however,  below  the  cervical  region  which  have  hitherto  been 
recorded,  there  has  been  some  fracture  of  the  processes  of  the  vertebrae. 
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lumbar  vertebra  in  wbicb  the  dislocation  was  actually  reduced. •  But  the 
reduction  had  no  effect  in  relieving  the  symptoms  of  paralysis,  and  it  is  even 
possible  that  the  force  employed  may  have  been  the  cause  of  suppuration 
which  took  place  around  the  seat  of  injury,  and  which  proved  the  starting- 
point  of  general  pya3mia.  Nor  do  I  see  by  what  signs  it  is  possible  to  recog- 
nise the  existence  of  dislocation  apart  from  fracture. ^  Yet,  though  the  diag- 
nosis may  be  uncertain,  and  though  it  is  certainly  possible  that  harm  may 
be  done  by  the  manipulation,  I  still  think  that  when  the  displaced  parts 
can  be  returned  with  tolerable  ease  into  their  natural  position,  it  is  justifi- 
able to  try  thus  to  liberate  the  cord  from  pressure,  whether  we  believe  the 
injury  to  be  dislocation  or  fracture.  And  there  are  doubtless  histories  of  cases 
in  which  the  surgeon  has  found  an  amount  of  displacement  of  the  spinous 


Fia.  Gl.  Dislocatiou  of  the  spine 
in  the  cervical  region.  The  fifth 
and  sixth  cervical  vertebrte  are 
completely  separated  from  each 
other,  the  ligamenta  subflava 
are  torn  through,  and  the  ar- 
ticulating processes  dislocated 
from  each  other.  The  interver- 
tebral substance  was  lacerated, 
and  the  anterior  and  posterior 
common  ligaments  completely 
torn  through. — St.  George's  Hos- 
pital Museum,  Ser.  i.  No.  42. 


Fig.  62.  Fracture  of  the  spine — to  show  the  dis- 
placement which  very  commonly  takes  place  of  a 
portion  (or,  as  in  this  case,  almost  the  whole)  of 
the  body  of  the  vertebra  into  the  spinal  canal. 
The  fractured  and  displaced  vertebra  is  the 
seventh  cervical.  The  intervertebral  substance 
between  the  sixth  and  seventh  cervical  vertebrce 
was  raptured,  and  their  laniinfe  separated  from 
each  other  by  rupture  of  the  ligamenta  subflava, 
i.e.  the  fracture  was  complicated  with  dislocation, 
as  so  commonly  occurs.  The  cord  in  this  case 
was  entirely  disintegi-ated  from  a  point  opposite 
the  fifth  cer\'ical  to  the  third  dorsal  vertebra.— 
St.  George's  Hospital  Museum,  Ser.  1.  No.  56. 


or  transverse  cervical  i^rocesses  which  has  been  evidence  to  his  mind  of 
dislocation,  or  at  any  rate  displacement  of  the  bodies  of  the  vertebra;,  and 
which  has  been  remedied  by  extension,  the  patient  regaining  perfect  health. 
The  histories  of  such  cases  previously  published  are,  as  I  remarked  in  former 
editions  of  this  work,  in  many  respects  of  doubtful  value  ;  but  I  think  ]\Ir. 
Van  Buren's  case,  related  in  the  '  Lancet,'  vol.  ii.  1882,  p.  619,  must  be 
admitted  as  an  indubitable  instance  of  recovery  from  imminent  death,  due 
to  dislocation  of  the  cervical  spine,  by  the  reduction  of  the  dislocation.  The 
patient  was  a  lad  who  had  fallen  a  distance  of  over  20  feet,  on  the  nape  of 

'  See  '  Path.  Soc.  Trans.'  vol.  x.  \).  219.  The  patient  was  under  Mr.  Cjesar  Hawkins's 
care.  Sir  Charles  Bell  seems  to  have  possessed  a  somewhat  similar  preparation,  but  I  do 
not  know  whether  it  is  still  in  existence. 

2  Hamilton  suggests,  as  a  diagnostic  sign,  the  greater  rigidity  of  the  head  and  neck  in 
dislocation  of  the  cervical  vertebne.  See  Hamilton  on  'Fractures  and  Dislocations.' 
186G,  pp.  517  et  seq.,  where  the  reader  will  find  an  excellent  account  of  the  cases  of 
alleged  reduction  of  such  dislocations. 
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the  neck.  When  admitted  he  was  completely  paralysed  in  all  the  extremities, 
and  had  abdominal  respiration  and  priapism.  An  hour  and  a  half  after- 
wards he  became  rapidly  worse,  cyanosed,  stertorous,  and  unable  to  swallow. 
Mr.  Van  Buren  fovmd  marked  prominence  of  the  5th  cervical  spine  and  dis- 
placement of  the  vertebra.  With  the  help  of  the  nurse  he  brought  the  parts 
into  position.  '  The  vertebra  went  in  with  a  distinct  snap,  and  all  prominence 
and  displacement  disappeared.'  The  lad  rapidly  recovered,  and  when  seen 
t  wo  hours  afterwards  he  could  move  his  arms  and  legs,  and  said  he  felt  quite 
well.  He  left  the  hospital  eventually  in  perfect  health.  In  any  case  in 
which  the  surgeon  thinks  it  right  to  attempt  reduction,  all  possible  gentle- 
ness and  caution  should  be  used,  and  if  moderate  force  is  unsuccessful  the 
attempt  should  be  abandoned. 

This  leads  us  to  the  consideration  of  the  treatment  of  fractured  spine.  In  Trephining 
the  first  place,  if  the  displacement  cannot  be  remedied  by  extension  and  *®  ^P^°^- 
comiter-extension,  can  it  be  by  surgical  operation  ?  The  proposal  to  '  trephine 
the  spine ' — i.e.  to  attempt,  in  one  way  or  another,  to  elevate  the  portions 
which  have  been  depressed  on  to  the  spinal  marrow— has  been  sustained  by 
the  supposed  analogy  of  depressed  fractures  of  the  skull,  and  has  received  the 
support  of  many  famous  surgeons.  It  is  not  becoming,  therefore,  to  speak  of 
it  with  disrespect.  But  the  assumed  analogy  is  obviously  a  very  deceptive 
one,  and  I  can  find  no  evidence  that  the  operation  has  ever  been  really  in  any 
degree  successful ;  while,  if  unsuccessful  in  its  object,  it  must  tend  to  hasten 
death,  for  it  is  undeniably  a  very  severe  proceeding,  requiring  a  long  and  deep 
incision  through  a  large  mass  of  muscles,  and  thus  exhausting  the  patient  by 
hfemorrhage  when  the  rational  indication  of  treatment  is  to  spare  his  strength 
iu  every  possible  way.  There  is,  in  fact,  little  analogy  between  the  indications 
which  lead  the  surgeon  to  trephine  the  cranium  and  the  conditions  present, 
in  ahnost  every  case  of  fractured  spine  with  displacement.  In  cases  suited 
for  the  operation  of  trephining  the  skull,  the  brain  is  compressed  at  a  single 
definite  accessible  part  (of  no  great  extent  compared  to  the  volume  of  the  brain) 
by  a  small  portion  of  depressed  bone  or  by  a  foreign  body  ;  but  its  own  proper 
tissue  is  beheved  to  be  only  very  shghtly  or  not  at  all  injured.  In  fractures 
of  the  spine,  on  the  other  hand  (as  may  be  seen  in  fig.  62),  the  displacement 
is  generally  due  to  projection  of  a  portion  or  the  whole  of  the  body  of  a 
vertebra,  and  sometimes  of  more  than  one  vertebra,  into  the  spinal  canal  at 
a  part  utterly  inaccessible,  crushmg  and  disorganising  the  whole  spinal  cord  to 
an  extent  which  cannot  be  remedied  by  the  removal  of  the  cause  which  pro- 
duced It.'  Very  often  the  cord  is  entirely  divided  at  the  seat  of  fracture.  No 
'  The  only  part  of  the  vertebral  column  which  is  completely  accessible  and  which  can 
be  fairly  removed,  when  depressed  on  to  the  cord,  is  the  arch  or  lamina.  Now  this  is  the 
part  which  IS  the  most  seldom  affected.  Mr.  Le  Gros  Clark  says  Of  the  many  cases 
of  fractured  spine  which  I  have  on  record,  and  which  I  have  examined  post-mortem,  I 
cannot  recall  an  instance  in  which  the  depression  of  the  arch  alone  sufficed  to  account  for 
the  symptoms  I  am  aware  that  such  cases  are  recorded,  but  I  speak  only  of  my  own 
experience,  and  therefore  I  conclude  that  they  are  rare.'    He  goes  on  to  show  that  even 

hen  the  injury  is  a  direct  blow  on  the  back  of  the  spine,  the  cord  is  in  all  probability 
disintegrated  beyond  recovery.   The  whole  discussion  of  this  topic  in  Mr.  Le  Gros  Clark's 

Lectures  on  the  Diagnosis  of  Visceral  Lesions,'  pp.  187  et  seq.,  is  well  worthy  of  perusal. 
The  conclusion  .s  as  follows:-' I  fear  we  must  abandon  this  operation.  .  .  .  To  weaken 
nil  1  *  y  ^'f "^^'^^"g  connexions  of  a  broken  spine  ;  to  convert  a  simple  into  a  com- 
pound fracture  ;  to  expose  the  sheath  of  the  cord,  and  possibly  the  cord  itself;  and  to 
en  ail  the  risks  attendmg  the  period  of  repair-cannot  be  regarded  as  circumstances  of 
indifference.  Accidentally,  here  and  there,  an  instance  may  occur  in  which  benefit  does, 
or  seems  to,  result  from  surgical  interference  :  and  the  time  may  arrive  when,  perchance, 
tne  means  of  diagnosis  at  our  command  may  enable  us  to  judge  with  more  precision  of 

N 


178 


INJURIES  OF  THE  BACK. 


judicious  surgeon  would  think  of  trephining  the  skull  if  he  believed  tliat  the 
brain  was  hopelessly  lacerated — far  less  if  he  thought  that  there  was  in  all 
probability  a  large  mass  of  bone  sticking  into  it  at  the  base  of  the  skull.  Dr. 
Brown- Sequard  tries  to  meet  this  argument  by  urging  that  though  the 
laminte  and  spinous  processes  are  the  only  parts  which  are  accessible  for 
removal,  yet  the  removal  of  these  from  behind  will  liberate  the  cord  from  the 
pressure  of  the  displaced  bone  in  front.    Even  if  this  were  so,  however,  it 
would  leave  a  rugged  fragment  irritating  the  cord,  and  the  prospect  of  benefit 
Avould  not  justify  the  additional  irritation  produced  by  the  operation.    It  is 
quite  true  that  there  are  cases  in  which  the  displacement  of  bone  is  less  than 
that  shown  in  the  figure,  and  that  the  cord  is  not  always  hopelessly  disor- 
ganised ;  but  it  is  also  true  that  in  such  cases  the  patient  has  a  good  pro- 
spect of  survival,  and  it  seems  that  mider  such  circumstances  an  operation 
is  more  likely  to  prove  the  starting-point  of  inflammatory  softening  than  to 
cure  the  patient.   Dr.  Gordon's  case,'  though  an  interesting  one,  and  though 
some  improvement  seems  to  have  followed  the  operation,  cannot  be  quoted 
as  successful,  since  the  paralysis  remained  permanent ;  and  although  the 
operation  has  been  repeated  many  times  since,  in  no  case  does  it  seem  to 
have  been  of  unmistakable  service.    Exceptional  cases  may  occur  in  which, 
from  the  nature  of  the  accident  or  the  appearance  of  the  part,  the  surgeon 
may  think  that  only  a  small  amount  of  bone  is  implicated  in  the  injury,  and 
where  he  may  determine  to  give  the  patient  the  poor  prospect  of  relief  which 
this  operation  holds  out  ;  but  in  general  it  will  only  hasten  the  end. 
Treatment        The  treatment  of  fractures  of  the  spine  must  be  directed  to  combat  the 
''^^'■f .      two  main  dangers  to  life  which  can  be  met  by  surgical  treatment,  viz.  the 
turedspine.  ^^^^^^^^^^     ^^^^.^.^^        ^1^^^  to  sloughing ;  the  other  and  stiU  more  formi- 
dable danger,  from  loading  of  the  lungs,  is  unfortunately  irremediable  ;  but  it 
only  occurs  in  fractures  high  up.   The  tendency  to  cystitis  maybe  partly  ob- 
viated by  the  careful  and  frequent  use  of  the  catheter,  and  by  gently  washmg 
out  the  bladder  with  acidulated  water  ;  but  there  is  a  strong  disposition  to  low 
inflammation  of  all  the  mucous  membranes,  and  especially  that  of  the  urinary 
tract  in  this  accident,  so  that  the  relief  afforded  can  only  be  partial.-   As  the 
patient  is  not  sensible  to  the  pain  of  rough  catheter isation,  injury  may  easily 
be  done  unless  great  care  is  taken.    But  if  catheterisation  be  neglected  the 
inflammation  may  prove  fatal  by  spreading  up  to  the  kidneys,  or  (as  I  saw  m 
one  case)  by  perforation  of  the  bladder.    Sloughing  is  a  very  fi-equent  cause 
of  death.    Sloughs  form  on  all  parts  exposed  to  pressure  but  also  on  places 
(as  the  malleoli)  where  no  pressure  seems  to  have  acted;  so  that  there  can 
be  no  doubt  that  the  privation  of  nervous  influence  acts  as  a  cause  of  the 
ean-rene,  as  well  as  pressure,  though  the  latter  is  a  very  powerful  agent  m 
procfucing  the  sloughing  ;  and  the  tendency  to  this  inflammation     much  m- 
creased  by  neglect  in  nursing,  whereby  urine  andfteces  are  left  m  he  bed  to 
WvZe  the  skixi.    Scrupulous  cleanliness,  frequent  shght  changes  of  position. 

ch  c^^^^  of  pillows  inserted  here  and  there,  and  by 

gently  rolling  the  patient  to  one  side  or  another,  and  the  use  of  the  water-bed 

u       .      nnrl  Pxtent  of  the  injury  inflicted ;  but  at  present  I  cannot  regard  trephining 
the  nature  and  "J  ^^^^^^^  the  justifiable  operations  of  surgery.'   The  reader 

tJSTe::.'Z'^^^^^^  'i-ssion  ^f  this  subject  in  Mr.  Jacobson's  essay,  .here 

all  the  recorded  cases  are  tabulated. 

use  it  should  be  kept  in  carbolised  oil  (1  in  20). 
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or  water-pillow,  are  necessary  in  order  to  give  the  patient  a  fair  chance  of  re- 
covery. It  would  seem  useful  to  give  support  to  the  injured  portion  of  the 
spine  by  a  splint  made  of  gutta-percha  gently  moulded  on  to  the  back,  and 
secured  round  the  body,  and  several  cases  of  recovery  have  been  recorded 
under  the  use  uf  the  plaster-of-Paris  jacket,  especially  in  fractures  of  the 
dorsal  and  lumbar  regions.  It  seems  best  to  apply  this  after  the  first  ten- 
dency to  bedsores  has  passed  over— say  about  a  fortnight  after  the  accident, 
but  it  has  also  been  used  immediately  with  success.' 
k  The  prognosis  as  to  recovery  depends  on  two  considerations  :  viz.  (1)  on 
"the  extent  of  the  injury  to  the  cord,  as  indicated  by  the  completeness  and 
immediate  onset  of  the  loss  of  its  functions  ;  and  (2)  on  the  level  of  the  injury. 
Numerous  examples  are  recorded  in  which,  at  various  levels,  the  vertebral 
column  has  been  fractured,  yet  the  cord  has  escaped  more  or  less  entirely 
and  the  patient  has  survived ;  or  where  the  symptoms  have  been  at  first  partial, 
and  then  complete  paralysis  has  supervened  either  from  hfemorrhage,  from  in- 
flammation, or  possibly  from  the  pressure  of  callus  effused  round  the  fracture, 
and  this  paralysis  has  subsided  more  or  less  completely  and  the  patient  has 
recovered.  Many  of  these  cases  are  quoted  in  Mr.  Jacobson's  essay,  and  one 
of  the  most  remarkable  is  recorded  by  Mr.  Jordison  in  the  '  Lancet,'  1882,  vol. 
ii.  p.  658.  And  finally  there  are  many  cases,  low  down  m  the  spine,  in  which 
the  patient  survives,  more  or  less  completely  paralysed.  Mr.  Jacobson  goes 
so  far  as  to  say  with  regard  to  fractures  of  the  lumbar  spine,  '  If  the  patient 
can  be  safely  tided  over  the  stage  of  bedsores  and  urinary  troubles,  it  may  be 
confidently  expected  that  he  will  recover,  and  be  able  eventually  to  follow  some 

Ei'-^ht  occupation.' 
Penetratmg  wounds  of  the  spine  do  not  necessarily  involve  any  injury  to  Wounds 
e  spinal  marrow.  I  have  recorded  some  cases  ^  in  which  the  theca  vertebrahs  vertebral 
iS  been  opened  by  a  stab,  and  large  quantities  of  the  cerebro-spinal  fluid  have  column* 
escaped  without  givmg  rise  to  any  serious  symptoms.    If,  on  the  other  hand, 
the  cord  is  wounded,  the  symptoms  will  of  course  vary  with  the  extent  and 
position  of  the  lesion.    The  cases  hitherto  pubhshed  will  be  fomid  in  Dr. 
Brown- Sequard's  works,  and  in  Mr.  Jacobson's  essay.    The  prognosis  is  not 
quite  so  unfavourable  as  in  fracture  if  the  wound  be  carefully  closed  at  once, 
and  absolute  rest  enforced  until  all  inflammatory  symptoms  have  subsided^ 
or  are  no  longer  to  be  apprehended. 

In  addition  to  cases  which  are  immediately  to  be  described  in  connexion  Intra- 
Tvith  the  subject  of  concussion  of  the  spine,  in  which  the  symptoms  are  pro-  hLmor- 
bably  due  to  some  bruising  or  ecchymosis  of  the  substance  of  the  cord  or  to  ''W'e. 
some  effusion  into  the  membranes,  there  are  some  rare  cases  in  which  extra- 
vasation of  blood  takes  place  into  the  spinal  canal  in  sufficient  quantities  to 
cause  symptoms  dependent  on  pressure  on  the  cord.    In  these  cases  the 
effusion  generally  takes  place  external  to  the  cord,  and  the  symptoms  usually 
do  not  come  on  until  some  time  has  elapsed  after  the  accident,  and  they  show 
a  tendency  to  increase  as  more  and  more  blood  is  poured  out  into  the  canal. 
But  in  some  rare  instances  hfemorrhage  takes  place  into  the  substance  of 
the  cord,  partially  or  completely  destroying  it  at  the  seat  of  lesion,  and  pro- 
ducing symptoms  which  much  resemble  those  of  fracture,  and  a  result  as 
tatal.    In  the  museum  of  St.  George's  Hospital  is  a  spinal  cord,  in  which  a 
mass  of  extravasated  blood  may  be  seen  about  the  size  of  a  hazel-nut,  situated 
m  the  centre  of  the  cord,  opposite  the  fifth  and  the  upper  part  of  the  sixth 

'  See  Jacobson,  op.  cit.  pp.  670-73.  2  '  Med.-Chir.  Trans.'  Ixv.  156. 
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cervical  nerves.  The  cord  is  softened  around  the  blood  and  to  a  slight  extent 
throughoiit  its  length.  It  was  taken  from  the  body  of  a  man  who  fell  twenty 
feet  from  a  scaffold.  He  lived  about  thirty-six  hours  afterwards.  The  walls 
of  the  thorax  and  all  the  limbs  were  paralysed.  No  other  injury  was  found 
at  the  post-mortem  examination. 
Concussion  The  term  concussion  of  the  spine  is  applied  to  a  large  collection  of  cases 
which  differ  widely  from  each  other,  and  which  appear  to  have  little  in 
common  beyond  the  fact  that  they  seem  to  have  nothing  to  do  with  concus- 
sion, if  by  this  word  we  understand  a  jarring  or  shaking  of  the  constituents 
of  the  cord,  without  visible  lesion,  whereby  its  functions  are  to  a  greater  or 
less  extent  temporarily  suspended.  There  is  nothing  therefore  to  sanction 
the  employment  of  the  term  but  long  usage  and  the  want  of  a  better,  and 
because  it  serves  to  differentiate  cHnically  a  certain  class  of  cases.  It  is  a 
term  which  is  exceedingly  difficult  to  define.  But  it  is  usually,  I  imagine, 
applied  to  cases  in  which  after  injury  the  functions  of  the  spinal  cord  are 
deranged,  or  more  or  less  lost,  but  without  any  evidence  of  fracture.  The 
symptoms  to  which  the  term  concussion  of  the  spine  is  apphed  come  on 
either  immediately  on  the  injury  or  after  an  interval  of  uncertain  duration. 
I  do  not  know  that  I  can  do  better  than  divide  the  subject  in  accordance 
with  this  fact,  and  consider  first  those  cases  of  so-called  concussion  of  the 
spine,  in  which  the  loss  of  nerve  power  comes  on  immediately  on  the  receipt 
of  the  injury,  and  secondly  those  cases  in  which  the  appearance  of  this 
symptom  is  more  remote. 

It  is  to  the  first  class  of  cases  that  the  term  concussion  would  appear  to 
be  more  particularly  applicable,  as  approaching  more  closely  in  the  analogy 
of  its  symptoms  to  concussion  of  the  brain.  But  that  cases  ever  occur  in 
which  the  tissues  of  the  spinal  marrow  and  its  vessels  are  uninjured,  as  would 
be  imphed  by  the  term  '  concussion,'  if  rigidly  interpreted,  is  quite  improven, 
and  appears  to  be  most  unlikely,  if  we  consider  the  structm-al  relations  of 
this  organ,  surrounded  by  fluid  and  fat,  and  connected  to  the  sides  of  the 
canal  in  which  it  hes.  It  seems  more  probable  that  in  the  majority  of  these 
cases  there  has  been  some  contusion  or  bruising  of  the  dehcate  nervous 
substance,  or  some  extravasation  of  blood  into  the  theca  of  the  cord,  which 
has  been  the  cause  of  the  partial  loss  of  function  which  is  noticed.  Mr. 
Page,  who  holds  this  view,  states  in  his  work  on  spinal  injuries  that  he  has. 
'  doubts  whether  any  passing  paralysis  following  a  severe  blow  on  the 
vertebral  column  is  not  most  hkely  to  be  due  to  the  pressure  of  extravasated 
blood,  which  in  course  of  time  becomes  absorbed.' 

The  symptoms  in  these  cases  are  somewhat  as  follows  :  The  patient 
having  received  some  injury  to  his  spine,  either  from  a  direct  blow  on  the 
back,  or  from  some  violent  twist  or  wrench,  falls  to  the  ground,  and  on 
attempting  to  rise  is  unable  to  do  so,  from  having  lost  power  of  movement 
in  the  lower  extremities.  Upon  examination  it  will  be  found  that  there  is  a 
paralysis  more  or  less  complete,  and,  according  to  the  seat  of  the  lesion,  of 
a  greater  or  less  extent.  Supposing  the  injury  has  been  in  the  dorsi-lumbar 
region,  there  will  be  pain  complained  of  in  this  situation,  and  probably  local 
tenderness,  but  careful  examination  will  fail  to  elicit  any  irregularity  or 
other  sign  of  mechanical  injury  to  the  vertebral  column.  Tl:e  Iniver  ex- 
tremities will  be  paralysed,  either  partially  or  completely  ;  that  is  to  say,  the 
patient  may  be  entirely  unable  to  move  a  single  muscle  in  his  lower  limbs, 
or  he  may  be  able  to  perform  some  sHght  movement.  Sensation  will  aiso- 
probably  be  impaired  or  lost.    There  will  be  retention  of  unne  and  possibly 
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priapism.  If  the  lesion  is  higher  up  in  the  cord,  the  loss  of  motor  power 
and  sensation  will  be  more  extensive,  the  muscles  of  the  abdomen,  thorax, 
and  upper  extremities  being  affected  according  to  the  seat  of  the  injury. 
After  a  varying  period  of  time,  these  symptoms  may  pass  off,  sensation 
generally  returning  first,  or  they  may  persist  from,  probably,  secondary 
changes  taking  place  in  the  structure  of  the  cord.  Or,  again,  the  patient 
may  partially  recover  his  powers  of  movement,  though  they  may  not  be 
completely  restored,  and  he  may  suffer  permanently  from  partial  loss  of  power 
of  his  muscles,  so  as  to  be  compelled  to  walk  with  a  shuffling  unsteady 
gait. 

A  second  class  of  cases  of  so-called  concussion  of  the  spine  are  those  in 
which  the  symptoms  of  loss  of  power  do  not  appear  until  after  an  interval  of 
uncertam  duration.    These  cases  have  acquired  great  surgical  and  even 
public  interest  of  late,  from  the  frequency  with  which  they  really  occur,  and 
from  the  frequency  also  with  which  they  are  alleged  more  or  less  falsely  to 
have  occurred,  in  cases  of  railway  injury.   Amongst  these  cases  there  appear 
to  be  two  distinct  classes,  one  in  which  there  has  been  a  violent  wrench  and 
strain  of  the  spinal  column,  accompanied  by  shock,  and  in  which  there 
follows  a  condition  of  nei-ve-exhaustion,  with  pseudo-paralytic  symptoms, 
but  without  any  morbid  change  or  lesion  of  the  cord  itself ;  and  another  in 
which  the  symptoms  are  probably  due  to  inflammatory  changes  in  the  cord 
or  its  membranes.  It  is  quite  clear  that  neither  of  these  classes  of  cases  ought 
to  be  denominated  '  concussion  '  of  the  spine.  The  first  of  these  has  been  ably 
described  by  Mr.  Page,  under  the  name  of  spinal  injuries  of  raihvay  col- 
lisions, and  he  is  inclined  to  attribute  all  cases  of  so-called  spinal  concussion 
from  railway  collision  to  this  class.    He  says,  '  The  mode  of  accident  is 
precisely  such  as  would  be  expected  to  give  rise  to  spinal  wrench  or  sprain, 
for  the  victim  of  a  collision  is  thrown  backwards  and  forwards  in  the  carriage, 
and  during  this  violence,  against  which  he  is  wellnigh  powerless,  the  muscles 
and  ligaments  of  the  spine,  as  of  other  parts,  are  '  set '  or  unconsciously  con- 
tracted, in  order  to  render  the  spinal  column  rigid  ;  and  thus  it  happens  that  the 
brunt  of  the  violence  falls  on  those  structures  whose  office  it  then  is  to  prevent 
undue  bending  of  the  spinal  column  and  damage  to  the  important  organs 
within.'  The  result  is  spinal  wrench  or  strain,  and  in  consequence  of  the  nature 
of  the  accident  this  is  accompanied  by  severe  shock.    The  shock  produces 
a  profound  impression  on  the  nervous  system,  followed  by  nerve-exhaustion 
(neurasthenia,  as  Mr.  Page  prefers  to  call  it),  and  accompanied  by  nervous- 
ness, restlessness,  and  sleeplessness,  with  derangement  of  the  circulatory  and 
vaso-motor  systems.     These  with  the  pseudo-paralytic  symptoms  of  the 
spinal  strain  make  up  the  sum  of  the  symptoms  ui  this  class  of  '  concus- 
sion '  of  the  spine. 

But  there  is  another  series  of  cases  often  seen  after  railway  collisions, 
and  also  after  other  accidents,  in  which  the  spine  ha^  been  wrenched  or 
strained,  in  which  it  would  seem  that  the  symptoms  are  due  to  inflammatory 
changes ;  that  there  is,  in  fact,  either  a  spinal  meningitis  or  myelitis  set 
up,  or  probably  both  (for  the  two  most  frequently  co-exist),  of  a  very  chronic 
nature,  and  leading  in  the  cord  to  softening  or  other  inflammatory  changes. 
The  great  characteristic  of  these  cases  whereby  they  are  distinguished  from 
the  preceding  class  is  that  there  [is  a  distinct  period  after  the  accident 
during  which  the  patient  has  apparently  almost,  if  not  quite,  recovered  from 
the  accident  before  the  special  symptoms  come  on.  It  may  be  that  at  the 
time  of  the  accident  there  may  have  been  no  symptoms  at  aU,  that  the  patient 
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may  believe  himself  to  have  been  entirely  uninjured,  or  if  this  is  not  the  case 
the  immediate  effects  pass  off  and  leave  the  patient  without  any  marked 
symptoms  and  apparently  convalescent.    Then  insidious  symptoms  make 
their  appearance,  the  patient  is  noticed  not  to  be  quite  himself,  not  able  to 
apply  himself  to  business  or  to  devote  his  attention  long  to  any  pursuit. 
There  is  irritability  of  temper,  loss  of  memory  and  of  bodily  energv.  He 
'  looks  ill.'    This  condition  may  last  for  some  time,  it  may  be  three  or  four 
months,  during  which  the  patient  loses  flesh  and  colour,  and  then  more 
serious  symptoms  appear.    Various  disturbances  of  the  nervous  system,  not 
only  of  the  spinal  marrow,  but  also  of  the  brain,  from  ascending  myelitis, 
begin  to  appear.    There  is  loss  of  motor  power,  especially  in  the  lower  ex- 
tremities, and  the  patient  walks  with  a  tottering  unsteady  gait ;  at  the  same 
time  the  attitude  is  unbending,  and  the  spine  is  maintained  rigid  and  erect. 
Sensation  is  modified  or  diminished.    The  patient  complains  of  '  pins  and 
needles  '  in  his  legs,  of  numbness,  or  sometimes  of  shooting  pains  down  the 
limbs.    The  tendon  reflexes  are  usually  exaggerated.    The  sufferer  steadily 
loses  -weight.    He  complains  of  inability  to  sleep,  and,  if  he  falls  asleep,  of 
distressing  or  horrifying  dreams.  The  vision  is  often  affected,  images  appear 
blurred  and  indistinct,  there  is  more  or  less  photophobia,  and  frequently 
muscse  volitantes  or  luminous  spots  before  the  eyes  are  complained  of.  On 
examining  the  spine  one  or  more  tender  spots  may  be  discovered  by  percus- 
sion or  the  application  of  a  hot  sponge,  and  there  is  a  certain  amount  of 
rigidity,  which  accounts  for  his  unbending  attitude. 
Prognosis.         The  prognosis  of  these  injm^es  is  a  very  difficult  question.    Those  in 
which  the  symptoms  come  on  at  once  seem  to  be  on  the  whole  more  en- 
couraging than  those  in  which  the  mischief  is  consecutive  on  inflammation, 
probably  accompanied  by  textural  changes  ;  and  if  the  inflammation  spreads 
upwards  and  symptoms  of  cerebral  meningitis  or  softening  begin  to  make 
their  appearance,  the  prospect  of  recovery  or  even  of  amelioration  becomes 
still  worse.    Much  also  will  depend  on  the  state  of  the  general  health. 
Those  cases  are  the  worst  in  which  the  patients'  condition  goes  on  deterio- 
rating, and  unluckily  they  are  by  no  means  the  least  common. 
Treatment.        The  treatment  of  these  cases  at  their  commencement  must  be  by  rigid  rest 
and  by  antiphlogistics — much  as  in  severe  sprain  ;  and  Mr.  Erich  sen,  with 
great  probability,  suspects  that  many  of  the  ill  consequences  which  often  follow 
on  railway  injuries  depend  on  the  patient  having  neglected  at  first  to  observe 
that  perfect  quiet  which  should  always  be  enforced  after  such  an  accident. 
When  the  first  acute  symptoms  have  subsided,  much  benefit  will  probably  be 
produced  by  counter-irritation  and  the  actual  cautery,  and  by  the  cautious 
administration  of  mercury  in  very  small  quantities,  the  perchloride  being  the 
favourite  preparation.    When  all  inflammatory  symptoms  have  subsided,  the 
use  of  strychnia  is  indicated,  and  electricity — the  continuous  current  being 
in  general  more  beneficial ;  and  it  is  possible  that  then  the  patient  may 
derive  benefit  from  gentle  exercise  with  all  possible  caution.    The  general 
health  must,  of  course,  be  carefully  attended  to,  and  when  he  is  able  to 
moye,  the  patient  may  be  advised  to  try  the  effect  of  change  of  climate. 
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The  free  vascular  supply  which  is  enjoyed  by  all  parts  of  the  face  renders  vvounds. 
the  process  of  union  rapid,  and  the  prognosis  of  all  injuries  better,  in  this  than 
in  any  other  part  of  the  body.  It  is  true  that  cutaneous  erysipelas  is  common, 
but  it  seldom  produces  alarming  symptoms  except  in  persons  whose  health  is 
broken  down  by  intemperance  or  visceral  disease.  Bruises  are  often  exten- 
sive, since  the  large  vessels  lie  close  under  the  skin,  surrounded  by  a  loose 
cellulo-adipose  structure,  in  which  extravasation  can  go  on  to  an  almost  un- 
hmited  extent ;  but  it  speedily  subsides  if  the  patient  is  in  good  health.  All 
wounds  ought  to  be  immediately  and  accurately  united  ;  with  sutures  if  the 
edges  cannot  otherwise  be  kept  in  exact  apposition  ;  and  the  sutures  must  be 
supported  with  hareHp-pins  when  the  flaps  are  heavy,  or  in  the  lips,  where 
powerful  muscles  are  attached  to  the  skin.  Even  if  the  wounds  be  consider- 
ably contused  or  lacerated  they  may  nevertheless  be  united.  Perhaps  no 
sloughing  will  ensue,  or  if  the  edges  slough  still  the  resulting  deformity  will 
most  likely  be  less  than  if  the  flap  had  not  been  replaced.  But  sutures  wHl 
very  Ukely  leave  a  mark  of  their  own,  so  that  they  should  not  be  used  unless 
absolutely  necessary  ;  they  should  be  as  delicate  as  is  consistent  with  security, 
and  they  ought  always  to  be  withdrawn  as  early  as  possible.  Even  in  adults 
and  in  the  lips  there  is  no  reason  for  leaving  the  harelip-pins  in  longer  than 
forty-eight  hours. 

One  of  the  most  disagreeable  complications  of  wounds  of  the  face  is  salivary  Salivary 
fistula.  This  is  caused  usually  by  a  wound,  but  sometimes  by  an  abscess, 
which  lays  open  Stenson's  duct.  The  saHva  is  constantly  running  out  on  the 
cheek,  and  the  flow  is  increased  when  the  patient  eats  or  when  his  '  mouth 
waters.'  If  the  division  is  complete  the  patient  may  be  conscious  of  dryness 
of  that  side  of  the  mouth. 

In  some  cases  mere  cauterisation  of  the  fistulous  orifice,  or  refi-eshing  its 
(Bdges,  will  suffice  to  effect  a  cure.    When  these  means  fail,  the  disease  must 
be  treated  by  restoring  the  passage  for  the  sahva  from  the  gland  into  the 
mouth.    For  this  purpose  the  proximal  part  of  the  duct  (i.e.  the  part  of  the 
duct  which  is  still  in  connexion  with  the  gland)  should  be  found  by  exami- 
nation of  the  wound;  then  the  cheek  should  be  everted,  and  along  the 
natural  opening  of  the  duct,  in  the  interior  of  the  mouth  (which  is  generally 
found  without  difficulty,  opposite  the  second  upper  molar  tooth),  a  probe  or 
leaden  string  is  to  be  passed  across  the  wound  and  along  the  duct  in  the 
direction  of  the  gland.  •    The  probe  or  string  is  fixed  in  its  position  by  bend- 
ing its  extremity  round  the  commissure  of  the  lips  on  to  the  cheek,  where 
it  can  be  secured.    When  the  saliva  is  thus  guided  into  the  mouth  the  fistula 
will  probably  heal,  either  of  itself  or  on  its  edges  being  refreshed  and  brought 
together.    In  some  cases  the  opening  of  the  duct  in  the  mouth  cannot  be 

'  Mr.  H.  Morris  has  used  a  catgut  bougie  for  this  purpose  with  success.- '  Clin. 
Trans.'  vol.  xiii.  p.  144. 
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found,  and  when  tliis  is  the  case  the  distal  opening  of  the  duct  as  well  as 
the  proximal  nuist  be  sought  in  the  wound  ;  or  if  that  part  of  the  duct  is 
obliterated,  an  artificial  passage  must  be  made  and  kept  open ;  but  such 
cases  are  far  less  promising.    And  indeed  many  cases  of  salivary  fistula  pre- 
sent very  considerable  difficulty,  from  the  rottenness  of  the  tissues  surround- 
ing tlie  wounded  duct,  which  renders  them  very  unapt  to  unite  when  brought 
together,  and  favours  the  percolation  of  the  saliva  through  the  wound  which 
it  is  intended  to  unite.    In  such  cases  the  following  method  may  be  tried  : 
'  The  patient  being  seated  with  the  head  well  supported  by  an  assistant,  a 
strong  broad  wooden  spatula  is  introduced  within  the  cheek  of  the  affected 
side  ;  this  is  held  firmly  by  the  assistant.    The  wound  being  then  shghtly 
elongated  by  incising  its  sides  in  the  line  of  the  zygomaticus  major  muscle, 
a  round  punch,  hke  that  used  by  saddlers,  should  be  placed  over  the  fistulous 
orifice,  care  being  taken  to  avoid  the  anterior  edge  of  the  masseter  muscle. 
Then,  on  pressing  the  punch  firmly  against  the  spatula  within  the  mouth, 
a  piece  of  the  entire  thickness  of  the  cheek  -will  be  removed,  and  a  fresh 
opening  made  directly  into  the  mouth.  The  external  wound,  being  accurately 
closed  by  sutures  and  adliesive  strips,  wiU  usually  heal  kindly,  and  the  in- 
ternal opening  be  found  to  give  free  vent  to  the  saliva.' ' 
Foreign  Children  very  frequently  pass  foreign  bodies  into  the  nose  or  ear,  which 

the  nose  ^^^J  cannot  withdraw  again,  and  which  afterwards  may  set  up  grave  mischief, 
and  ear.  In  the  nostril  they  give  rise  to  foul  discharge,  from  inflammation  of  the  mem- 
brane, and  may  even  produce  disease  of  the  bones.  The  case  is  constantly 
mistaken  for  one  of  '  oztena,'  or  strumous  disease — so  constantly  that  it  has 
become  a  familiar  caution  in  surgery  always  to  put  down  a  case  of  foul  dis- 
charge from  one  nostril  in  a  child  as  being  probably  due  to  a  foreign  body, 
and  to  pronounce  no  opmion  about  it  till  after  a  thorough  examination,  for 
which  purpose  anaesthesia  is  generally  necessary.  It  is  generally  quite  easy 
to  remove  the  foreign  substance  from  the  nostril,  or  they  may  be  washed  out 
by  the  nasal  douche,  the  stream  being  sent  up  the  sound  nostril,  and  returned 
by  the  other.    The  discharge  will  at  once  subside. 

Foreign  bodies  in  the  meatus  auditorius  are  more  dangerous,  for  they  may 
easily  cause  perforation  of  the  membrana  tympani,  or  even  cerebral  mischief, 
by  inflammation  spreading  through  the  base  of  the  skull  to  the  cranial  sinuses. 
Such  foreign  bodies  may  be  removed  by  constant  syringing  with  warm  water, 
or  under  chloroform  with  a  pair  of  forceps,  a  bent  probe,  a  loop  of  wire,  or 
some  special  instrument  of  which  several  have  been  devised  for  the  purpose. 
But  if  these  means  fail,  as  they  often  do,  nothing  further  should  be  done, 
beyond  perseverance  in  syringing,  since  harm  may  easily  be  produced  by  the 
incautious  use  of  instruments,  and  in  all  probability  suppuration  will  loosen 
the  foreign  substance,  and  then  it  will  come  away.  On  this  subject,  an  in- 
teresting statement  from  Sir  W.  Dalby  will  be  found  in  the  '  Brit.  Med. 
Journ.'  Dec.  15,  1877.  Sir  W.  Dalby  says  that  no  foreign  body  in  the  ear 
can  possibly  do  any  harm  if  left  alone,  except  living  insects  and  vegetable 
substances,  which  rapidly  swell  from  absorption  of  water ;  but  that  he  sees 
constant  instances  of  rupture  of  the  membrana  tympani  from  incautious  or 
bungling  attempts  to  extract  them,  and  that  even  fatal  consequences  may 
ensue.  All  attempts  at  extraction  are  in  his  opinion  unjustifiable  unless  the 
operator  have  learned  to  use  his  two  hands,  while  the  external  meatus  is 
thoroughly  illuminated  by  a  mirror,  worn  on  the  forehead. 


'  Mason,  '  Am.  .Journ.  Med.  Sci.'  July,  1880. 
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The  bones  of  the  face  can  only  be  fractured  by  direct  force,  and  these  frac-  ^^»'jctures 
tiu-es  are  not  so  frequent  as  might  be  expected.  One  observation  which  it  is  bone^ 
necessary  to  bear  in  mind  in  these  injuries  is  that  the  distinction  which  in 
other  regions  is  so  important  between  simple  and  compound  fractures  has  really 
hardly  any  importance  as  apphed  to  the  bones  of  the  face.  Wounds  of  the 
face  heal  so  rapidly,  and  the  thin  facial  bones  are  so  surrounded  by  structures 
rich  in  vessels,  that  compound  fractures  heal  ahnost  as  readily  as  simple 
fractures  do. 

The  ossa  nasi  when  fractured  are  usually  also  depressed,  causing  a  flat-  Of  the  _ 
tening  of  the  bridge  of  the  nose  and  a  very  unpleasant  deformity.  The 
accident  is  a  very  easy  one  to  recognise,  but  the  treatment  is  not  always 
satisfactory,  for  these  delicate  bones  are  often  comminuted  as  well  as  fractured, 
and  it  is  very  difficult  to  adjust  the  fragments  properly. 

All  possible  care,  however,  should  be  bestowed  on  the  restoration  of  all 
the  fragments  to  their  proper  position,  by  means  of  a  curved  staff  or  a  female 
catheter  introduced  up  the  nostril.  If  it  is  otherwise  impossible  to  keep  the 
fragments  in  their  place,  the  surgeon  may  try  to  support  them  by  some  sub- 
stance introduced  into  the  nostril ;  but  Mr.  Holmes  Coote  justly  says  that 
'  plugging  of  the  nostril  should  not  be  resorted  to  except  in  cases  of  severe 
displacement,  for  it  causes  the  patient  great  discomfort,  and  not  uncommonly 
fails  to  effect  the  purpose  for  which  it  is  used.'  If  it  is  found  necessary  to 
introduce  a  foreign  body,  it  should  be  removed  after  a  few  days.  The  fracture 
miites  very  rapidly.  In  some  cases  the  cartilages  only  are  broken  or  bent. 
The  treatment,  however,  of  these  cases  must  be  conducted  on  the  same 
principles.  The  septum  is  of  course  usually  involved  in  the  fracture  and  dis- 
placement, and  great  care  must  be  bestowed  in  order,  if  possible,  to  keep  it 
straight  while  the  process  of  union  is  going  on.  When  the  case  is  first  seen 
the  septum  should  be  straightened  by  means  of  a  flat  pair  of  forceps,  and  the 
broken  pieces  of  the  nasal  bones  replaced.  In  a  case  under  my  care  in  which 
there  was  great  deviation  of  the  nose,  I  obtained  a  very  good  result  by  the 
use  of  a  frame  adapted  to  the  head,  and  carrying  two  flat  plates,  something 
like  the  blades  of  a  pair  of  flat  forceps,  between  which  the  nose  was  kept 
evenly  and  comfortably  supported  for  about  three  weeks,  till  all  tendency  to 
lateral  displacement  had  disappeared.  In  other  cases  an  apparatus  like  that 
figured  in  Mr.  Spencer  Watson's  work'  may  be  employed  to  make  pressure  on 
the  projected  bone  and  gradually  restore  it  to  its  natural  position.  Mr.  W. 
Adams^  has  described  a  screw  steel  apparatus  for  supporting  the  fragments 
in  these  cases,  which  is  to  be  worn  for  two  or  three  days,  and  then  replaced 
by  an  ivory  plug.  And,  no  doubt,  in  some  complicated  cases  the  use  of  a 
etaUic  or  glass  support  is  necessary ;  though  in  those  where  the  fracture  is 
only  single,  and  the  septum  is  not  much  deviated,  it  may  be  superfluous. 

Fractures  of  the  upper  jaw  are  accidents  of  little  moment  unless  the  dis-  of  the 
placement  is  such  as  to  produce  much  change  in  the  features.  I  remember  a  upper  jaw. 
case  in  which,  a  carriage-wheel  having  passed  over  the  face,  most  of  the  bones 
seemed  to  be  separated  from  the  skull,  and  on  recovery  a  peculiar  and  most 
disagreeable  lengthening  of  the  face  was  left.  Such  deformities  are  very  diffi- 
cult indeed  to  avoid,  for  there  is  little  means  of  acting  on  the  upper  jaw  from 
any  side  so  as  to  replace  its  fragments  when  once  driven  in. 

Fractures  of  the  malar  bone  are  rare,  and  are  usually  caused  by  con-  Of  the 
Biderable  violence.   The  only  point  of  interest  in  their  pathology  is  one  illus-  J^e  and 


zygoma. 


'  On  Diseases  of  the  Nose,'  1875,  p.  308.  -  '  Lancet,'  1875,  vol.  i.  p.  649. 
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fcrated  by  a  case  which  I  piibhshed  many  years  ago,'  where  a  gentleman  who 
had  fallen  from  his  horse  and  had  sustained  fatal  injury  to  the  brain  presented 
an  orbital  ecchymosis  exactly  resembling  that  which  attends  on  a  fracture  of 
the  base  of  the  skull.  On  post-mortem  examination  the  bleeding  was  found 
to  depend  on  a  fracture  traversing  the  malar  bone  near  its  junction  with  the 
frontal. 

Fracture  of  the  zygoma  is  exceedingly  rare,  and  it  is  said  that  in  some 
cases  displacement  is  produced  by  the  action  of  the  fibres  of  the  masseter 
muscle  implanted  into  the  fractured  part,  but  I  have  no  personal  experience 
of  this  injury.  The  displacement,  when  recognised,  must  be  remedied  by 
careful  manipulation  under  anaesthesia.  Replacement  by  the  insertion  of  a 
sharp  metallic  point  into  the  displaced  fragment  and  traction  upon  it  has  been 
spoken  of. 

bwer^"aw  niost  common  fracture  in  the  face  is  that  of  the  lower  jaw. 

^  "^J  ipj^-g  usually  caused  by  a  very  heavy  blow,  such  as  the  kick  of  a  horse, 
though  as  curiosities  cases  are  recorded  in  which  muscular  action  is  said  to 
have  caused  it.  It  is  frequently  in  some  sense  compound,  that  is,  the  hne 
of  fracture  communicates  with  the  air  in  the  ca'sdty  of  the  mouth,  for  the 
soft  coverings  of  the  jaw  are  very  commonly  torn.  But  the  fracture  almost 
always  unites  after  the  manner  of  a  simple  fracture.  In  some  comphcated  . 
injuries,  however,  the  comminuted  portions  will  exfoliate.  Any  part  of  the 
bone  may  be  broken.  There  are  cases  in  which  only  the  alveolar  edge  is 
broken  off,  but  the  continuity  of  the  bone  is  not  interrupted,  since  its  base  is 
not  broken.  Such  accidents  are  rare  in  the  present  day,  but  were  said  to  be 
common  when  '  the  key  '  was  in  ordinary  use  in  extracting  teeth.  Mastica- 
tion will  be  painful  or  impossible  at  first,  but  as  the  parts  consoHdate  the 
patient  will  completely  recover,  though  perhaps  with  the  loss  of  some  of  the 
teeth.  Another  rare  fracture  of  the  jaw  is  that  of  its  neck.^  It  is  not  diffi- 
cult to  diagnose,  by  following  the  ascending  ramus  upwards  with  the  finger 
introduced  into  the  mouth.  I  once  dissected  a  specimen  of  this  injury  in 
which  the  broken  ramus  had  protruded  through  the  meatus  auditorius  exter- 
nus,  and  had  so  irritated  its  lining  membrane  as  to  give  rise  to  a  catarrhal 
discharge  very  much  resembling  that  which  is  seen  in  some  fractures  of  the 
base  of  the  skull.^  Another  fracture  is  that  through  the  angle  between  the 
body  and  ascending  ramus,  and  in  this  there  is  not  much  displacement,  since 
the  masseter  and  internal  pterygoid  inserted  on  either  side  keep  the  parts  in 
position.  The  fractures  which  occur  between  the  angle  and  symphysis  are 
generally  much  displaced,  and  especially  when,  as  very  commonly  happens, 
there  is  fracture  on  both  sides— the  central  piece  being  drawn  down  by  the 
hyoid  muscles  in  addition  to  the  displacement  caused  by  the  force  of  the  blow. 
Fracture  often  traverses  the  bone  at  or  close  to  the  symphysis,  and  this 
fracture  will  not  be  much  displaced  unless  the  force  has  been  unusually 
severe,  since  the  muscles  of  the  two  sides  will  balance  each  other. 

Fracture  of  the  coronoid  process  is  a  rare  accident,  but  one  which  is  illus- 
trated by  a  preparation  in  the  Museum  of  King's  College  Hospital,  of  which 

'  '  Brit.  Med.  Journ.'  1855,  p.  967. 

2  Mr.  Heath  says  that,  judging  from  the  number  of  Museum  specimens  which  exist  of 
it,  this  injury  is  probably  not  so  uncommon  as  it  is  represented.  I  can  only  say  that  it 
seems  rarely  met  with  in  extensive  hospital  practice,  where  other  fractures  of  the  jaw  are 
common. 

>  '  Path.  Soc.  Trans.'  vol.  xii.  p.  159. 
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Mr.  Heatli  gives  a  representation,  copied  from  Sir  W.  Fergusson's  '  Prac- 
tical Surgery.'  The  former  author  thus  speaks  on  the  subject  of  this  rare 
injury  :  '  The  fragment  would,  no  doubt,  be  drawn  upwards  and  backwards 
by  the  temporal  muscle,  and  might  be  felt  in  its  new  situation,  though  this 
displacement  would  probably  be  limited  by  the  very  tough  and  tendinous 
fibres  which  are  so  closely  connected  with  the  bone,  forming  the  insertion  of 
the  temporal  muscle  and  reaching  down  to  the  last  molar  tooth.  According 
to  Sanson  fractures  of  the  coronoid  process  do  not  admit  of  union.''  I  ven- 
ture to  think  that  the  latter  statement  is  entirely  unsupported,  and  that  the 
idea  that  fractures  of  the  coronoid  process  of  the  jaw  do  not  unite  by  bone — 
though  it  has  been  copied  from  one  author  to  another  till  it  has  become  one 
of  the  loci  commtbiies  of  surgery — rests  on  no  evidence.  If  the  fragment 
were  much  drawn  up,  the  fracture  would  unite  by  ligament ;  but  there  is  no 
proof  that  this  displacement  usually  occurs. 

Fractures  of  the  lower  jaw  are  often  multiple  or  comminuted.  This 
is  the  case,  of  course,  in  gunshot  fractures  almost  always,  but  not  infre- 
quently in  those  caused  by  the  passage  of  wheels  over  the  face  or  by  other 
unusual  violence.  And  the  nature  of  the  displacement,  as  well  as  the 
amount  of  deformity  resulting,  is  greatly  influenced  by  this  circumstance. 
It  is  mainly  in  these  more  complicated  fractures  that  non-union  is  to  be 
apprehended. 

The  state  of  the  teeth  should  always  be  carefully  considered  in  cases  of  Diagnosis 
fractured  jaw,  and  any  which  are  so  displaced  as  to  interfere  with  union,  or  "^e^t]^^'^'" 
so  injured  as  to  be  useless,  had  better  be  removed  at  once. 

The  symptoms  of  fractured  jaw  are  usually  very  plam.  The  patient  will 
feel  very  great  pain  in  trying  to  open  his  mouth,  the  saliva  will  very  probably 
di'ivel,  the  line  of  the  teeth  will  be  broken,  and  one  or  more  will  very 
likely  be  loose  or  be  knocked  out ;  there  will  be  displacement  as  described 
above,  and  crepitus  will  be  easily  felt  on  manipulating  the  parts  into  posi- 
tion. If  the  fracture  be  comminuted,  the  diagnosis  will  be  still  more 
easy. 

The  treatment  consists  in  replacing  the  parts  by  proper  manipulation, 
which  is  seldom  difficult  in  uncomplicated  fracture,  and  then  in  the  simpler 
injuries  nothing  further  is  necessary  than  to  put  up  the  parts  in  a  jaw-band- 
age, i.e.  a  four-tailed  bandage,  with  a  hole  cut  in  the  centre  to  receive  the 
chin,  the  tails  crossing  each  other,  one  pair  tied  behind  the  occiput  (some- 
times for  more  security  brought  thence  over  the  forehead),  the  other  over 
the  vertex.  Inside  this  may  be  placed  a  guttapercha  or  pasteboard  splint 
moulded  so  as  to  fit  the  chin.^  The  teeth  of  the  lower  jaw  are  thus  brought 
into  close  apposition  with  those  of  the  upper,  which  serve  in  some  measure 
as  a  splint  for  them,  fixing  them  in  their  natural  position.  For  the  efficiency 
of  this  treatment  it  is  clear  that  the  teeth  must  be  kept  together,  i.e.  that 
the  patient  must  not  be  allowed  to  open  his  mouth.  He  must,  therefore,  be 
content  with  such  fluid  or  semi-fluid  nourishment  as  he  can  suck  in  through 
any  gaps  there  may  be  in  his  teeth  or  can  pass  in  through  the  hiatus  behind 
the  molars.  After  the  first  fortnight  perhaps  a  little  movement  of  the  jaw 
may  be  allowed.    In  a  period  of  from  three  to  four  weeks  from  the  accident 

'  '  Injuries  and  Diseases  of  the  Jaws,'  2nd  ed.  p.  14. 

-  An  oval  piece  of  pasteboard  is  taken  of  appropriate  size,  and  a  cut  is  made  on  either 
side  in  the  long  axis  of  the  oval,  leaving  a  part  in  the  centre  undivided.  The  pasteboard 
is  softened,  and  this  central  part  is  moulded  on  to  the  chin,  while  the  divided  ends  overlap 
each  other  and  hold  the  splint  in  place. 
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the  parts  will  become  sufficiently  united  to  dispense  with  the  bandage,  but 
the  patient  may  prudently  wear  a  handkerchief,  in  order  to  prevent  his  open- 
ing his  mouth  too  far  or  using  the  teeth  too  violently. 

Complicated  fractures  of  the  jaw  are  sometimes  very  hard  to  deal  with. 
If  sound  teeth  remain  on  both  sides  of  the  line  of  fracture  they  may  be 
tied  together  with  a  piece  of  wire.    The  plan,  however,  is  not  a  good  one,  as 
it  tends  to  loosen  the  teeth,  and  the  wire  being  then  slackened  the  displace- 
ment recurs.    Mr.  H.  0.  Thomas  of  Liverpool  has  dwelt  strongly  on  the 
advantages,  in  cases  of  compound  and  much-displaced  fractures,  of  wiring  the 
fragments  together,  for  which  purpose  he  drills  a  hole  through  the  fragments 
and  passes  an  annealed  silver  wire  -^^  of  an  inch  in  diameter  through  both  of 
them.    The  wire  is  then  so  twisted  at  either  end  as  to  allow  of  its  being 
tightened  (which  will  become  necessary  in  a  few  days,  from  the  subsidence  of 
effusion  between  the  fragments),  and  also  of  easy  removal.    The  advantages 
claimed  for  this  method  are  greater  nicety  of  adaptation  and  more  comfort 
to  the  patient,  who  is  able  to  masticate  easily.'    In  the  case  of  non-union  of 
fractures,  I  have  already  spoken  of  the  benefit  which  is  often  derived  from  peg- 
ging or  drilling  the  fragments  together  (page  136).   Where  the  teeth,  or  most 
of  them,  remain  in  the  jaw,  and  where  the  bone  is  not  much  comminuted,  it 
seems  that  Hammond's  splint  is  the  most  useful  and  the  easiest  to  manufacture. 
Its  application  is  thus  described  by  Mr.  Jacobson :  — '  While  the  patient  is 
under  an  anaesthetic,  the  teeth  on  either  side  of  the  fracture  being  tied  together 
temporarily,  and  the  fragments  firmly  supported,  a  fr-ame  of  strong  iron  wire  is, 
by  means  of  small  curved  pliers,  adjusted  to  the  fractured  jaw  by  being  bent  so 
as  to  encircle  all  or  any  desired  number  of  teeth  on  a  level  with  their  necks. 
A  plan  very  much  to  be  preferred  is  to  take  first  a  soft  wax  impression  of  the 
teeth,  then  to  cast  this  in  plaster  of  Paris  and  to  adjust  the  fr-ame  on  the  cast. 
The  frame,  the  ends  being  joined  by  silver  solder,  is  then  sUpped  over  the 
teeth,  steadied  by  an  assistant,  while  it  is  tied  in  place  by  short  pieces  of  much 
thinner  wire  passed  round  each  tooth  and  interlacing  with  the  frame.  These 
pieces  of  wire  should  be  pointed  obliquely,  so  as  to  pass  easily  between  the 
teeth,  especially  where  the  intervals  between  the  necks  are  very  narrow,  as  in 
front.    If  by  accident  they  are  here  and  there  passed  through  the  gum  itself 
it  will  not  interfere  with  the  action  of  the  splint.    The  ends  of  each  of  these 
binding- wires  are  then  twisted  up  in  fr'ont,  at  first  nearly  tight,  four  or  five 
wires  on  each  side  of  the  mouth  being  inserted  and  partly  tightened.  The 
wires  on  each  side  of  the  mouth  are  taken  alternately,  and  finally  tightened 
so  as  to  exert  equal  pressure,  care  being  taken  not  to  overtwist  and  break 
them.    The  twisted  ends  are  then  cut  short  within  about  a  quarter  of  an  inch 
of  the  necks  of  the  teeth,  and  turned  downwards  so  as  to  be  beneath  the  frame 
itself,  and  in  close  contact  with  it.' 

In  cases  where  there  is  much  comminution  these  simpler  plans  will  not 
succeed,  and  there  is  much  danger  either  that  the  fr-acture  will  not  unite  at 
all  or  that  great  deformity  will  result.  In  such  cases  a  mould  must  be  con- 
structed in  vulcanite,  or  better  in  thin  metal,  silver  or  gold.  Such  moulds 
are  made  on  one  of  two  principles,  i.e.  they  either  use  the  teeth  of  the  upper 


'  For  further  details  I  must  refer  to  the  original  paper  in  the  '  Lancet '  for  1867,  or  to 
a  tract  entitled  '  Cases  in  Surgery  illustrative  of  a  new  method  of  applying  the  wire 
ligature  in  compound  fractures  of  the  lower  jaw,'  2nd  ed.,  Liverpool,  1875. 

'  '  Syst.  of  Surg.'  3rd  ed.  i.  724.  From  Mr.  Moon's  article  in  'Guy's  Hospital  Reports, 
1873. 


DISLOCATION  OF  JAW. 


189 


jaw  as  a  base  on  which  the  mould  is  fixed  above,  while  its  lower  part  carries 
cavities  for  the  reception  of  the  teeth  of  the  lower  jaw,  and  they  are  confined 
in  those  cavities  by  a  splint  and  bandage  externally,  the  mould  itself  being 
attached  to  the  splint  by  an  arm  at  either  corner  of  the  mouth  ;  or  else  the 
support  of  the  upper  jaw  is  dispensed  with — a  frame  is  moulded  to  the  chin  ; 
an  arm  projects  from  this  frame  on  either  side  and  carries  a  mould,  in  which 
the  teeth  are  received.  In  the  former  plan  (the  interdental  splint,  as  it  is 
called)  it  may  even  be  possible  to  dispense  with  any  external  support,  and  to 
confine  the  apparatus  entirely  within  the  mouth.  The  convenience  of  these 
apparatus  which  are  moulded  on  to  the  teeth  is,  that  they  do  not  prevent  the 
patient  from  opening  his  mouth,  and  therefore  they  cause  no  impediment  to 
speakmg  or  mastication,  for  the  portions  which  fit  on  to  the  lower  and  upper 
teeth  are  hinged  together  inside  the  mouth.  But  they  require  more  skill  in 
modelling  than  a  surgeon  usually  possesses,  so  that  the  services  of  a  skilled 
dentist  have  to  be  called  in,  and  great  care  must  be  taken  to  reduce  the 
fracture  completely  under  chloroform  before  the  mould  is  taken.  If  the  bone 
is  much  comminuted  it  may  be  necessary  to  wire,  or  peg,  some  of  the  frag- 
ments together  inside  the  mould.  The  treatment  of  these  complicated  cases 
must  extend  over  a  much  longer  period  than  that  of  simple  fracture, 
especially  when  some  of  the  fragments  become  necrosed.  In  the  celebrated 
case  of  Mr.  Seward,  the  American  statesman,  who  suffered  from  a  fracture 
of  the  lower  jaw  complicated  by  a  subsequent  gunshot  wound  of  the  same 

part,  the  interdental  splint 
was  worn  for  more  than  a 
year.  The  reader  will  find 
all  details,  which  space  for- 
bids me  from  inserting  here, 
carefully  and  clearly  described 
in  a  paper  by  Mr.  Berkeley 
Hill  in  the  '  Brit.  Med.  Joum.' 
for  February  and  March 
1867,  and  in  Mr.  Heath's 
work  already  referred  to. 

Dislocation  of  the  jaw  is 
an  injury  which  is  not  very 
common,  but  which, gives  rise 
to  striking  symptoms,  and 
which,  when  it  has  once  oc- 
curred, is  liable  to  recur  from 
very  slight  causes.  It  is 
generally  caused  by  a  blow 
or  a  fall  on  the  chin  with  the 
mouth  wide  open,  whereby 
the  condyle  of  the  jaw  is 
driven  forward  ;  but  when  the  jaw  has  once  been  dislocated  the  displacement 
is  easily  reproduced  in  extreme  yawning,  and  the  accident  also  often  occurs 
'or  the  first  time  during  yawning  or  in  convulsions.  The  symptoms  are  very 
haracteristic.  If  both  joints  be  dislocated,  as  is  most  usually  the  case,'  the 
mouth  is  widely  open,  and  cannot  be  closed ;  the  chin  is  advanced ;  the 

Mr.  Bryant  says  two  out  of  every  three  cases  are  bilateral;  while  N61aton  believes 
that  the  frequency  of  bilateral  is  only  a  little  greater  than  that  of  unilateral  dislocation. 


riu.  63. 


Unilateral  dislocation  of  the  lower  jaw. — Prom 
E.  W.  Smith. 


Dislocation 
of  the  jaw. 
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saliva  dribbles,  partly  as  a  consequence  of  increased  secretion  from  irritation 
of  the  parotid  gland,  partly  from  deficient  power  of  deglutition  ;  the  speech 
is  almost  unintelligible  ;  there  is  a  hollow  just  in  front  of  the  ear  where  the 
joint  should  be,  and  a  prominence  near  the  malar  protuberance  caused  by  the 
displaced  coronoid  process  over  which  the  fibres  of  the  temporal  muscle  are 
stretched.  If  the  dislocation  is  unilateral  the  chin  is  generally  much  twisted 
to  the  opposite  side,  as  in  the  annexed  drawing ;  though  this,  as  Mr.  Hey 
states,  is  not  always  the  case  ;  but  he  points  out  as  an  infallible  sign  of  the 
dislocation  the  hollow  which  is  to  be  felt  behind  the  dislocated  condyle. 
Prof.  Smith,  in  quoting  these  observations  of  Mr.  Hey,  says  that  he  has 
seen,  in  a  dislocation  of  the  right  condyle,  the  efforts  at  reduction  applied 
to  the  left.  I  conclude,  hovv^ever,  that  Mr.  Hey's  remarks  must  apply  to  old 
dislocations  ;  for  if  the  dislocation  be  left  unreduced  (which  strangely  enough 
is  sometimes  the  case),  the  patient  recovers  the  power  of  closing  the  mouth 
and  retaining  the  saliva,  and  to  a  great  extent  that  of  perfect  articulation.' 
Reduction.  Reduction  is  generally  very  easy,  and  has  been  effected  even  as  late  as 
four  months  after  the  injury.  The  surgeon  grasps  the  chm  and  jaw  in  both 
hands,  the  thumbs  resting  inside  the  mouth  on  the  angle  between  the  body 
and  ramus  behind  the  last  molar  teeth,  while  the  fingers  embrace  the  chin. 
The  thumbs  are  of  course  protected  with  a  cloth,  or  they  would  be  severely 
bitten  as  the  jaw  returns  to  its  place.  The  perpendicular  ramus  is  thus 
forced  down,  whereby  the  condyle  is  disengaged  from  its  unnatural  position, 
while  the  chin  is  pushed  back  and  raised  ;  and  when  the  condyle  is  thus 
disengaged  the  tense  fibres  of  the  temporal  and  masseter  muscles  will  contract 
and  replace  the  jaw  with  a  snap.  The  process  in  unilateral  dislocation  is 
similar,  the  main  point  being  to  disengage  the  condyle,  and  then  to  assist 
the  reduction  by  pressing  the  chin  in  the  reverse  direction  to  that  in  which 
it  has  been  thrown  by  the  violence.  Some  surgeons  introduce  the  end  of  a 
piece  of  wood  about  a  foot  long  between  the  molar  teeth ;  by  raising  the 
other  end,  the  point  resting  on  the  lower  molars  is  depressed,  and  the  upper 
teeth  acting  as  a  fulcrum,  the  jaw  is  levered  back  into  its  place.  Sir  A. 
Cooper  directs  that  the  posterior  teeth  should  be  separated  from  each  other 
by  corks,  while  the  chin  is  raised  by  the  hands.  In  a  case  of  four  months' 
standing  Mr.  Pollock  effected  reduction  by  separating  the  jaws  with  wedges 
inserted  between  the  molar  teeth,  while  he  drew  the  chin  upwards  by  means 
of  the  strap  of  a  tourniquet  applied  round  the  head  and  beneath  the  jaw,  so 
that  the  screw  might  exert  its  power  upon  the  dislocated  bone.  In  one  of 
eighteen  weeks'  standing  Mr.  Golding  Bird  effected  reduction  by  direct  pres- 
sure on  the  coronoid  process  as  recommended  by  Nelaton.'^ 
Obstacles  Two  views  have  prevailed  as  to  the  mechanism  of  this  dislocation,  and 
Jp^reduc-  therefore  as  to  the  obstacles  to  its  reduction ;  and  I  have  thought  it  better 
'°°*  to  preface  what  I  have  to  say  on  this  point  by  describing  the  method  of 

reduction,  since  the  latter  has  considerable  bearing  on  the  question  of  the 
pathology  of  the  injury.  Nelaton,  who  has  given  great  attention  to  this 
subject,  and  whose  description  of  the  injury  is  well  worthy  of  careful  study, ^ 
remarks  on  the  rarity  of  the  dislocation,  and  on  the  fact  that  there  is  very 
little  to  separate  the  displacement  of  luxation  from  the  ordinary  and  natural 
displacement  of  the  condyle  forwards  which  occurs  in  all  cases  of  extreme 
separation  of  the  jaws,  and  which  requires  no  reduction,  since  the  bone  returns 


'  See  the  fig.  in  Smith,  op.  cit.  p.  289.         '  '  Clin.  Soc.  Trans.'  vol.  xvii.  p. 
'    '  '  Path.  Chir.'  vol.  ii.  p.  306,  ed.  1847. 
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spontaneously  into  its  place.  He  also  shows  that  the  ligaments  are  so  lax 
(in  order  to  allow  of  these  natural  displacements)  as  to  oppose  no  obstacle  to 
reduction  ;  and  the  projection  of  bone  (eminentia  articularis)  in  front  of  the 
glenoid  cavity  is  also  too  slight  to  have  much  influence  in  that  direction. 
But  he  says  if  the  anterior  part  of  the  capsule  be  cut  through  on  the  dead 
subject,  and  the  condyle  of  the  jaw  be  forced  through  it  far  enough  to  bring 
the  tip  of  the  coronoid  process  in  front  of  the  malar  prominence,  then  it  will 
be  fomid  that  if  the  coronoid  process  is  long  enough  its  summit  will  abut 
against  the  zygoma,  and  this  will  prevent  any  reduction  until  it  has  been 
forced  back  again.  This  view  is  supported  by  the  preparation  here  reproduced 
from  Malgaigne,  by  looking  at  which  the  reader  will  see  at  once  that  the 
•displaced  coronoid  process  will  effectually  prevent  reduction ;  but  that  by 
pressing  on  the  angle  of  the  jaw  from  within  the  mouth  the  surgeon  might 
easily  send  it  back  again,  and  so  far  disengage  it  that  the  fibres  of  the 
temporal  muscle  (which  in  the  drawing  are  seen  bent  or  twisted  over  the  tip 
of  the  process)  would  become  straight  again,  and  with  the  masseter  would 
easily  restore  the  bone  to  its  place  as  the  chin  was  lifted. 

But,  on  the  other  hand,  Maisonneuve  and  Otto  Weber  have  experimented 
upon  the  dead  body,  and  deny  that  any  such  locking  of  the  coronoid  process 
against  the  zygomatic  arch  exists,  at  least  in  all  cases.  They  would,  there- 
fore, attribute  the  mechanism  of  the  dislocation  to  the  tension  of  the  mus- 
cles. In  Nelaton's  view,  then, 
dislocation  can  only  occur  when 
the  coronoid  process  is  so  long 
as  to  catch  against  the  zygomatic 
arch  ;  and  it  is  to  the  rarity  of 
this  peculiarity  of  the  coronoid 
process  that  Nelaton  attributes 
the  rarity  of  the  injury  ;  while  in 
the  other  view  the  dislocation  is 
caused  by  the  muscles  drawing 
the  displaced  condyle  through 
the  lacerated  capsule,  and  fixing 
it  there  by  their  contraction  ;  ' 
and  in  support  of  this  view  the 
fact  is  mentioned  that  Roser 
was  unable  to  reduce  a  disloca- 
tion of  eight  weeks'  standing, 
even  after  cutting  through  both 
coronoid  processes  from  within 

I'lO.  64.  Dislocation  of  tlie  lower  jaw. — From  Malgaigne.  the  mouth.      I  must   refer  the 

In  this  case  the  jaw  Imd  been  often  (lislocateil.   The  liga-  rpnrlpr  wlin  wiaLoa  fn  ■f/^llr.w  flio 

nieuts  are  entire.   The  condyles  do  not  appear  to  have  r^^aaer  Wno  WlSneS  10  lOllOW  tne 

been  thrown  further  forward  than  in  ordinary  yawning,  qnl-v-ippf    innvp    minnfolv  +n  Mv 

but  the  coronoid  processes,  which  are  very  much  puslied  i^LlHI^L-L    more    mmuieiy  10    iVll . 

upwards  and  remarkably  nearer  the  condyles  than  in  the  Heath 'S  WOrk. 
ordinary  bone,  riile  up  greatly  over  the  malar  bone,  so  as 

to  lie  e.Kterual  to  the  malar  prominence.  Tlie  patient  was  In  the    Ordinary  dislocation 

under  N61aton'8  care.-' Rev.  Med.  Chlr.' vol.  vi.  p.  286.  ^,        .    ,         ,•     ,  ,  ., 

the  mterarticular  cartilage  re- 
ains  attached  to  the  condyle  ;  but  there  is  a  condition  described  by  Sir  A. 
ooperas  subluxation,  in  which  he  says,  '  the  jaw  appears  to  quit  the  inter- 
ticular  cartilage,  shpping  before  its  edge  and  locking  the  jaw  with  the 

That  is  to  say,  the  external  pterygoid  muscle  would  draw  the  condyle  directly  for- 
ard,  while  the  massster,  temporal,  and  internal  pterygoid  would  fix  the  bone  against  the 
se  of  the  skull. 


Subluxa- 
tion. 
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moutli  slightly  opened.'  He  also  points  out  that  this  usually  subsides 
of  itself,  but  says  that  he  has  seen  it  persist  for  a  length  of  time,  and  the 
motion  of  the  jaw  and  the  power  of  closing  the  mouth  have  still  returned. 
If  necessary,  it  may  generally  be  easily  reduced  by  drawing  the  jaw  directly 
downwards  and  then  manipulating  it  into  place.  Mr.  Annandale  records 
tAvo  cases  in  which  he  cut  down  behind  the  external  lateral  ligament  and 
fixed  the  displaced  cartilage  in  position  by  means  of  a  fine  catgut  suture." 

Somewhat  allied  to  this  is  the  snapping  which  Sir  A.  Cooper  describes 
as  felt  in  the  joint,  accompanied  with  some  amount  of  pain,  in  young  women 
and  others  of  relaxed  fibre,  and  which  will  subside  spontaneously  if  the  parts 
acquire  more  strength.  '  Hamilton  says  that  he  frequently  suffered  from  the 
affection  when  a  youth,  but  as  he  became  older  the  annoyance  ceased  without 
any  special  treatment.'  Sir  Astley  prescribes  ammonia  and  steel,  shower- 
baths,  and  a  blister. 


'  '  Lancet,'  Feb.  26,  1887. 
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CHAPTEE  X. 

INJURIES  OP  THE  NECK. 

Spkains,  contusions,  and  superficial  wounds  of  the  neck  present  no  features  Wounds  of 
which  render  them  worthy  of  special  description  ;  but  the  wounds  which  lay  Cut-throat. 
open  the  deeper  structures,  such  as  the  windpipe,  the  pharynx,  and  oesopha- 
gus, or  the  great  vessels,  must  be  studied  separately ;  and  as  these  wounds 
are  most  commonly  suicidal,  it  is  better  to  describe  the  usual  features  and 
the  proper  treatment  of  cut-throat.  The  same  principles  are  easily  applied 
to  the  somewhat  rare  cases  in  which  similar  injuries  occur  accidentally.  One 
point  which  may  be  noticed  in  stab-wounds  of  the  upper  part  of  the  neck 
with  arterial  bleeding  is  the  impossibility  in  many  cases  of  distinguishmg 
the  exact  source  of  htemorrhage,  so  numerous  are  the  great  vessels  in  that 
neighbourhood.  In  such  cases  it  is  justifiable  to  tie  the  common  carotid,  and 
the  operation  has  often  proved  successful ;  but  Mr.  Cripps  '  has  shown  that 
it  is  better  in  most  cases  to  apply  the  ligature  to  the  external  carotid,  since 
the  wounded  vessel  is  usually  a  branch  of  the  latter ;  and  the  same  view 
has  been  supported  by  Maisonneuve,  Guy  on,  and  Fischer. 

The  wound  in  cut-throat  is  more  commonly  situated  in  the  laryngeal  than 
the  tracheal  region.  This  is  accounted  for  partly  by  the  greater  prominence 
of  that  region,  and  partly  by  the  easier  accessibility  of  the  air-tube  there  ; 
for  suicides  very  often  think  that  a  wound  of  the  wmdpipe  is  necessarily 
fatal,  and  that  therefore  they  can  better  accomphsh  their  purpose  by  cutting 
through  or  near  the  thyroid  cartilage.  For  the  same  reason  the  carotid 
artery  usually  escapes  injury,  since  it  becomes  relatively  deeper  at  that 
part ;  at  least,  though  not  really  farther  from  the  surface,  it  is  farther  from 
the  middle  line  as  it  ascends  from  the  level  of  the  cricoid  cartilage  ;  and  as 
the  cut  is  begmi  not  very  far  on  the  left  side  of  the  middle  line,  it  usually 
fails  to  hit  the  left  carotid,  while  the  force  becomes  exhausted  and  the  cut 
ceases  before  the  right  carotid  is  reached.  Still,  I  have  seen  a  case  in  which 
both  the  common  carotids  and  both  jugular  veins  were  divided.  Wounds  in 
which  the  carotid  artery  even  of  one  side  is  not  at  all  freely  opened  generally 
prove  fatal  before  medical  aid  is  summoned.  Otherwise,  the  first  thing,  of 
course,  is  to  stop  all  arterial  bleeding,  and  it  is  not  often  difficult  to  secure  the 
wounded  vessel,  for  the  parts  have  probably  been  freely  divided  and  will  gape 
widely.  But  the  lingual  artery  is  more  commonly  wounded  than  any  other,  or 
the  superior  thyroid  may  be  divided,  or  the  facial.  Having  secured  the  arteries 
the  surgeon  must  attend  to  the  veins.  They  can  generally  be  commanded  by 
pressure  with  a  graduated  compress,  but  I  see  no  danger  in  tying  them  ;  and 
as  this  makes  them  almost  absolutely  secure  from  any  irregular  impulse  on 
the  patient's  part,  it  seems  far  better  to  include  any  considerable  vein  which 
may  be  bleeding  freely  in  a  ligature  of  carboHsed  catgut,  or  silk,  with  the 

'  '  Meil.-Chir.  Trans.'  Ixi.  229.  See  also  a  very  interesting  case  under  Mr.  Eivington 
reported  in  '  Clin.  See.  Trans.'  vol.  xvii.  p.  79,  in  which  the  external  carotid  artery  was 
wounded  in  the  parotid  gland,  and  in  which  the  surgeon  placed  a  temporary  ligature  on 
the  common  carotid  (or  possibly  on  the  external  carotid  near  its  origin),  tied  the  wounded 
artery  above  and  below  the  injury,  and  then  took  off  the  ligature  from  the  trunk  vessel. 
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ends  cut  short.    The  condition  of  the  air-tube  next  demands  attention.  Jl' 
it  has  entirely  escaped,  tlie  injury  (apart  from  the  general  condition  of  th(- 
patient)  can  hardly  be  regarded  as  serious;  but  generally  it  is  perforated 
more  or  less  extensively,  as  will  be  evident  by  the  whistling  of  the  air  in  the 
wound.    If  this  perforation  is  simple,  and  especially  if  it  involves  only  soft 
parts,  the  Icnife  liaving  passed  between  the  cartilages,  it  will  rapidly  close. 
But  often  the  weapon  used  has  been  blunt,  the  force  considerable,  and  the 
attempt  repeated  more  than  once ;  hence  the  cartilages  are  often  hacked  and 
fractured  as  well  as  cut.    Loose  portions  hang  down,  partly  obstructing 
respiration  even  at  first,  and  any  such  obstruction  will  increase  as  the  tissues 
around  the  loose  pieces  swell  with  redema  or  inflammation.    This  displace- 
ment of  portions  is  especially  hable  to  take  place  when  the  wound  has  gone 
backwards  far  enough  to  injure  the  epiglottis,  or  when  the  arytaenoid  carti- 
lages have  been  cut  into.    When  the  epiglottis  is  trenched  upon,  the  wound 
often  also  lays  open  the  mouth,  and  a  piece  of  the  tongue  or  of  the  floor  of  the 
mouth  may'fall  back  over  the  air-tube.  Finally,  the  wound  may  pass  through 
the  back  of  the  air-tube  into  the  pharynx,  or,  more  commonly,  into  the 
oesophagus ;  and  the  latter  may  even  be  completely  severed  without  any 
large  blood-vessel  having  been  wounded. 

When  the  air-passages  have  been  opened  there, is  danger  in  the  first 
instance  of  asphyxia  from  the  blood  runnmg  down  the  trachea  and  filling 
the  air-passages.  Even  a  small  quantity  of  blood,  under  these  circumstances, 
is  sufficient  to  cause  death.  Later  on,  if  the  wound  is  above  the  level  of  the 
vocal  cords,  there  is  a  risk  of  acute  inflammatory  oedema  of  the  glottis  from 
exposure  to  the  air.  The  loose  submucous  cellular  tissue  becomes  infiltrated 
with  inflammatory  products  and  much  swollen,  blockuag  the  rima  glottidis, 
and  causing  death  from  asphyxia,  often  with  great  rapidity. 

The  treatment  of  the  simpler  Avomids  where  the  windpipe  is  not  mjm-ed 
is  merely  that  of  similar  wounds  in  any  other  part.    They  may  be  brought 
tocrether  with  sutures  or  strapping,  the  patient's  head  being  drawn  down  to- 
wards his  chest,  and  fixed  there.  For  this  purpose  a  bandage  is  passed  round 
the  head,  and  is  attached,  by  means  of  two  lateral  strips,  to  another  bandage 
going  round  the  chest.    In  the  first  dressing  of  cases  presentmg  unusual 
comphcations  anaesthesia  may  be  useful. 
Sutures  in        In  cases  where  the  windpipe  is  opened  it  is  better  to  avoid  sutures— at 
cut-throat.   ^^^^^^  ^^^g^g  -g  ^  traditional  horror  of  them,  and  they  are  said  to  lead  to 
erysipelas,  and  to  produce  a  tendency  to  emphysema,  and  so  to  obstruction 
of  the  discharges  from  the  wound  and  even  of  the  breathing.    How  far  aU 
this  is  true  I  cannot  say.    Sutures  are  in  ordinary  cases  unnecessary,  for  the 
edc^es  of  the  wound  can  be  kept  tolerably  in  apposition  without  them  ;  and  as 
prfmary  union  can  hardly  be  anticipated,  there  is  no  motive  for  sewmg  the 
edges  together.    They  are  therefore  rarely  used  in  such  cases,  and  we  have 
httie  experience  of  their  alleged  ill-consequences.   But  in  complicated  cases, 
where  fragments  of  cartilage  or  portions  of  the  tongue  or  mouth  cannot  other- 
wise be  kept  out  of  the  air-passages,  sutures  must  be  employed  to  support 
them,  and  I  cannot  say  that  they  seem  really  to  do  much  harm. 

There  are  cases  in  which  the  obstruction  to  respiration  fi-om  such  detached 
portions  is  so  great  that  it  is  better  to  insert  a  cannula  into  the  lower  portion 
of  the  windpipe  through  the  wound,  or  to  perform  tracheotomy,  after  winch 
the  displaced  portions  can  be  better  manipulated  into  position  and  kepo  m 

^^^Tii  wounds  of  the  gullet  the  chief  anxiety  of  the  surgeon  is  to  get  the 
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patient  to  take  sufficient  nourishment,  and  yet  not  to  interfere  with  the 
closure  of  the  opening.  I  must  remind  the  reader  that  the  mere  fact  of  the 
escape  of  fluid  nourishment  by  the  wound  does  not  at  all  prove  that  the  gullet 
is  opened.  The  opening  may  be  in  the  mouth,  or  there  may  even  be  no  wound 
at  all  except  that  in  the  larynx.  We  see  the  same  thing  constantly  after 
laryngotomy.  The  folds  which  connect  the  larynx  to  the  mouth  get  inflamed, 
the  larynx  is  no  longer  raised  under  cover  of  the  hyoid  bone,  and  drink  runs 
into  it  and  escapes  by  the  wound.  It  is  a  distressing  but  not  a  very  dangerous 
complication,  and  may  be  expected  to  disappear  in  a  few  days.  Meanwhile, 
if  the  patient  is  thereby  hindered  from  taking  nourishment  which  is  neces- 
sary for  his  life,  he  must  be  fed  by  the  stomach-pump,  or  by  means  of  a 
catheter  passed  through  the  nostril  into  the  oesophagus  past  the  wound,  and 
n  tained  there.  By  means  of  this,  fluid  nourishment  can  be  injected  as  often 
as  is  deemed  necessary.  If  the  oesoj)hagus  is  wounded,  and  the  wound  is 
fairly  within  reach,  it  would  be  better,  I  think,  to  bring  its  edges  into  ap- 
position with  one  or  two  carbolised  gut  sutures  before  dressing  the  rest  of 
the  wound,  for  the  sutures  require .  no  removal,  and  will  hold  the  parts 
together  and  allow  of  their  speedy  union.  In  a  patient  under  my  care  the 
wound,  passing  through  the  thyro-hyoid  membrane,  had  completely  severed 
the  pharynx,  exposing  the  vertebral  column.  The  larynx  and  lower  part  of 
the  pharynx  had  receded  towards  the  thorax  for  1^  inch.  The  divided 
edges  were  united  with  fine  catgut  suture,  and  the  larynx  held  in  position  by 
a  silk  ligature  passed  through  the  upper  part  of  the  thyroid  cartilage  and  over 
the  hyoid  bone.  Laryngotomy  was  performed,  and  a  tube  passed  through 
the  nose  into  the  oesophagus,  by  which  the  patient  was  fed  for  twelve  days. 
He  recovered  perfectly.^  The  treatment  must  be  the  same  as  after  oesophago- 
tomy,  i.e.  the  wound  must  be  disturbed  as  little  as  possible,  yet  the  patient 
must  be  fed.  It  is  even  more  necessary  after  suicidal  than  after  operative 
wounds  of  the  oesophagus  that  the  patient  should  be  well  supported  ;  and 
hence  it  is  usually  more  advisable  even  from  the  first  to  pass  a  small  tube  or 
catheter  beyond  the  wound  (takmg  great  care  to  keep  it  against  the  spine, 
80  as  not  to  touch  the  wound  if  it  can  possibly  be  helped),  and  thus  to  fill 
the  stomach  moderately  and  slowly  with  concentrated  nutriment  twice  a  day. 
Great  care  must  be  taken  not  to  pass  the  tube  through  the  wound,  and 
especially  to  avoid  the  air-passages.''^ 

In  themselves  all  wounds  of  the  throat  which  are  not  immediately  fatal 
may  be  expected  to  do  better,  cceteris  paribus,  than  those  in  any  other  region 
of  the  body,  except  perhaps  the  face.  It  is  true  that  diffuse  inflammation 
"when  it  attacks  the  cellular  tissue  of  the  neck  is  peculiarly  fatal,  but  it  is  a 
rare  complication  of  these  wounds  in  healthy  subjects.  The  experience  of 
Larry,  Langenbeck,  Dieffenbach,  and  others  in  the  extirpation  of  large  tu- 
mours from  the  neck,  proves  that  if  the  immediate  dangers  of  these  formid- 
able operations  are  avoided,  the  cases  do  perhaps  better  than  any  others  in 
8urgery.3  But  the  state  both  of  mind  and  body  of  the  unhappy  victims  of 
cut-throat  is  far  from  healthy.  Many  have  a  desire  for  death,  which  seems 
often  to  lead  to  its  own  fulfilment ;  others  are  broken  down  in  constitution 

^  See  also  a  case  by  Dr.  Gairdner,  '  Eclinb.  Med.  and  Surg.  Journ.'  vol.  xvi.  p.  353. 

-  One  of  our  museums  contains,  I  believe,  a  preparation  showing  the  bronchial  tubes 
of  the  lungs  filled  with  plaster  of  Paris,  injected  through  a  stomach-pump  tube,  which  it 
was  mtended  to  pass  into  the  stomach  in  a 'case  of  poisoning.  Such  an  accident  might 
much  more  readily  occur  in  cut-throat. 

■'  See  '  Syst.  of  Surg.'  3rd  ed.  vol.  iii.  p.  886. 
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After-com- 
plications. 


by  years  of  intemperance ;  in  others  delirium  tremens  supervenes,  or  the 
wound  has  been  inflicted  during  an  access  of  deUrium ;  and  some  are 
obstinately  bent  on  destroying  themselves,  and  unless  closely  watched  will 
commit  some  renewed  attempt  on  their  lives  or  tear  open  the  healing  wound. 
Much  care,  therefore,  is  required  in  these  cases ;  careful  nursing,'  the 
judicious  use  of  opium  or  other  sedatives,  and  a  liberal  supply  of  nutriment 
hi  small  quantities  and  at  repeated  intervals. 

If  the  patient  has  escaped  the  first  dangers  of  the  wound  he  may  yet  be 
troubled  by  its  remoter  consequences.  Of  these  the  commonest  is  fistula, 
either  communicating  with  the  oesophagus  or  trachea,  or  sometimes  leading 
from  the  one  into  the  other.  Tracheal  fistula  may  often  be  closed  by  a- 
plastic  operation,  but  the  fistulaa  which  communicate  Avith  the  oesophagus, 
are  permanent,  and  if  they  are  so  free  as  to  prevent  the  patient  from  taking 
food  at  all,  the  only  thing  that  can  be  done  is  to  feed  him  with  the  stomach- 
pump.  He  can  generally  learn  to  pass  this  for  himself,  and  indeed  often 
more  dexterously  than  the  surgeon  can  pass  it  for  him  ;  and  I  have  seen  life 
thus  supported  and  the  patient  keep  his  strength  and  flesh  apparently  un- 
diminished for  nearly  a  year,  after  which  he  passed  out  of  observation.  In 
this  case  the  oesophagus  had  been  so  freely  opened  that  nothing  could  be 
swallowed. 

Another  distressing  comphcation  is  the  loss  of  voice,  and  sometunes  the 
growing  dyspnoea  which  follows  on  the  cicatrisation  of  the  wound  m  the  air- 
passage.  This  arises  from  various  causes  :  either  from  narrowing  of  the 
tube  in  consequence  of  the  cicatrisation  which  follows  free  (possibly  complete ) 
division  of  its  walls,  or  from  irregular  union  of  wounds  imphcating  the  vocal 
cords,  or  from  permanent  displacement  of  detached  portions,  or  from  granu- 
lations springing  into  and  obstructing  the  glottis.  The  occurrence  of  these 
irregularities  in  union  furnishes  a  strong  motive  for  uniting  the  womid  in  the 
larynx  or  trachea  accurately  with  sutures  at  once  whenever  this  is  practicable, 
and  especially  when  the  trachea  is  entirely  divided.  The  treatment  of  granu- 
lations obstructing  the  glottis  will  more  fitly  be  considered  in  discussing  the 
general  subject  of  Teacheotomy.  Of  course,  when  it  is  necessary  to  reheve 
dyspnoea  in  any  of  these  conditions  the  windpipe  must  be  opened  below,  as  a 
preliminary  step  in  the  treatment  of  the  cause  of  obstruction. 

Other  complications,  such  as  abscess  extending  down  the  neck,i  inflam- 
mation running  along  the  trachea  to  the  lungs,  or  inflammatory  oedema, 
maldng  pressure  on  the  neighbouring  parts,  must  be  treated  on  general 
principles. 


Contusions 
of  the 
larynx. 


Fracture 
of  the 
h^'oid 
bone. 


Contusions  of  the  larynx  without  fracture  are  generally  produced  in 
attempts  at  strangulation,  or  throttling.  They  cause  temporary  pain  and 
loss  of  voice,  but  rarely  lead  to  any  further  ill-consequences,  and  require  only 
rest  and  soothuig  applications. 

The  hyoid  bone  and  the  cartilages  of  the  larynx  are  occasionally,  though 
rarely,  fractured  by  direct  violence,  such  as  grasping  the  person  by  the  throat,, 
attempts  at  strangulation,  blows,  and  falls  on  projecting  objects.  The  hyoid 
bone  is  said  to  be  often  fractured  in  judicial  hanging.  Fracture  of  this  bone 
produces  great  distress  when  the  fragments  are  driven  inwards,  and  especially 
if  the  mucous  membrane  is  lacerated.    All  movements  of  the  tongue,  all 

'  Such  abscesses  sometimes  pass  down  to  the  pleura,  and  from  the  external  surface  of 
tliat  membrane  the  inflammation  is  propagated  to  its  cavity. 
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attempts  to  swallow  or  speak,  are  attended  with  much  pain  and  difficulty. 
The  injury  is  easy  to  diagnose  by  the  separation  and  mobility  of  the  frag- 
ments, and  crepitus  may  be  obtained  when  they  have  been  restored  to  posi- 
tion, which  is  generally  quite  easy.  If  there  should  be  any  difficulty,  an 
anfesthetic  should  be  administered,' the  mouth  fully  opened  and  kept  so  by 
means  of  a  gag,  while  the  fragments  are  disengaged  by  one  finger  in  the 
mouth  and  another  externally.  After  reduction  the  parts  are  to  be  kept  per- 
fectly quiet.  The  patient's  instinct  will  prevent  him  from  talking  or  other 
voluntary  movements  so  long  as  they  are  painful,  and  he  must  be  fed  with 
sops,  conveyed  well  into  the  back  of  the  mouth.  In  about  a  fortnight  the 
parts  will  be  so  far  consolidated  that  much  of  the  inconvenience  will  have 
passed  by,  and  the  accident  is  not  likely  to  lead  to  serious  consequences. 

Fractures  of  the  laryngeal  cartilages  or  of  the  trachea  are  of  more  serious  Fracture 
import  than  those  of  the  hyoid  bone,  and  when  the  fragments  are  displaced  so  iaryi^,geai 
far  as  to  penetrate  the  lining  membrane  of  the  air-passages  active  and  imme-  cartilages 
diate  treatment  is  necessary.   The  injury  most  frequently  affects  the  thyroid,  chea!^^' 


Tig.  65.  A  frout,  and  B  liaok,  view  ot  a  preparation  of  extensive  fracture  of  the  thyroid  and  cricoid  carti- 
lages, taken  from  the  body  of  a  person  who  was  murdered  by  lier  cook.  Death  resulted,  in  all  proba- 
bility, from  the  violence  inflicted  on  the  larynx.  The  liyoid  bone  was  also  fractured  and  comminuted, 
but  is  not  shown  here. — Prom  a  preparation  in  the  Museum  of  St.  George's  Hospital,  a,  thyroid  ;  b,  cri- 
coid ;  c,  trachea ;  d,  arytienoid  cartilage  ;  e,  epiglottis. 


and  next  the  cricoid  cartilage.  Pain  and  dyspnoea  follow  the  fracture ;  and  if 
the  mucous  membrane  is  lacerated  there  is  blood-spitting,  constant  cough, 
and  frequently  difficulty  of  breathing,  which  may  rapidly  increase  and  end  in 
absolute  suffocation.  Of  course,  the  nearer  the  injury  is  to  the  vocal  cords,  so 
much  the  more  acute  will  be  the  symptoms,  and  so  much  the  more  decisive 
must  be  the  treatment.  The  diagnosis  is  generally  obvious.'  Whether 
bsolute  crepitus  will  be  distinguished  depends  in  a  great  measure  on  the 
atient's  age  and  the  consequent  extent  of  calcification  in  the  cartilage. 

The  chief  point  in  the  treatment  is  as  to  the  necessity  or  advisability  of 
racheotomy.  An  interesting  collection  of  these  cases  was  made  some  time 
ince  by  Dr.  Hunt,^  from  which  it  results  that  when  the  fragments  are  dis- 

'  Mr.  Le  Gros  Clark  gives  a  useful  caution  in  the  diagnosis  of  these  injuries ;  that 
in  moving  the  larynx  from  side  to  side  on  the  cervical  spine,  or  in  deglutition,  the  mani- 
pulator may  be  deceived,  especially  when  the  larynx  is  large,  and,  in  elderly  persons,  by 
the  peculiar  feeling  of  roughness  and  inequality  which  is  thus  elicited.' 

^  Out  of  twenty-seven  cases  ten  recovered,  six  with  and  four  without  operation.  Only 
4wo  patients  died  out  of  eight  on  whom  tracheotomy  was  performed,  while  out  of  nineteen 
fwho  were  not  operated  on  fifteen  died ;  and  in  no  case  where  emphysema  and  bloody 
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placed  and  the  mucous  membrane  lacerated  it  is  always  desirable  to  perform 
tracliectomy  at  once,  since  in  all  cases  it  becomes  ultimately  necessary  ;  and 
by  having  an  opening  made  at  once  below  the  seat  of  injury  the  patient  is  saved 
from  the  risk  of  sudden  dyspna3a  produced  by  an  accidental  displacement. 
When  there  is  no  evidence  of  such  perforation  tlie  patient  must  be  kept  per- 
fectly quiet,  and  the  case  must  be  watched  with  a  view  to  tracheotomy  if 
necessary. 

Complete  Sometimes  the  injury  has  been  known  to  involve  the  complete  subcuta- 

trachcii.'*  neous  rupture  of  the  trachea,'  so  that  there  is  a  large  depression  in  the  neck 
where  the  trachea  should  be,  and  the  patient  breathes  with  great  difficulty  by 
the  indirect  passage  of  air  from  the  upper  part  of  the  windpipe  through  tlie 
interval,  which  must  be  partly  occupied  with  blood,  and  so  into  the  retracted 
lower  end  of  the  trachea.  Under  such  circumstances  not  a  moment  should 
be  lost  in  attempting  to  find  the  lower  end  of  the  trachea  and  fixing  it  by 
introducing  a  tube.  The  parts  are  to  be  very  freely  divided  in  the  median 
line,  and  the  trachea  drawn  up  to  the  surface.  If  it  is  very  movable  and 
retracts  easily,  there  is  no  objection  that  I  can  see  to  fixing  it  temporarily  with 
a  suture. 


Foreign 
bodies  in 
the  air- 
passages. 


The  entrance  of  a  foreign  body  into  the  air-passages  is  a  formidable 
accident,  and  one  which  not  unfrequently  proves  fatal.  It  may  occur  at  any 
period  of  hfe,  but  is  more  frequent  in  children,  both  from  their  natural  want  of 
caution  and  experience,  and  from  their  frequent  habit  of  playing  with  things 
in  their  mouth.  The  accident  is  caused  by  a  sudden  inhalation  while  holding 
something  in  the  mouth,  as  by  laughing  or  gasping  with  fright  while  taking 
food,  by  catching  a  coin  in  the  open  mouth,  &c. ;  and  in  some  rarer  cases  the 
foreign  body  has  been  driven  in  from  the  outside,  as  in  the  case  of  a  child  who 
was  cracking  a  whip  in  the  lash  of  wdiich  a  large  copper  pin  had  been  fixed. 
The  pin  got  loose,  and  passed  through  the  trachea.  Fortunately  the  surgeon 
recognised  the  small  puncture,  and  cut  down  on  the  foreign  bodv.2 

Another  comparatively  frequent  accident  is  the  impaction  of  a  large  mass- 
of  food  in  the  pharynx  obstructing  the  upper  opening  of  the  lar\-nx,  and 
causing  speedy  death  if  not  dislodged.  The  treatment  is  simple,  if  the  nature 
of  the  case  be  recognised  in  time.  The  mass  being  pushed  down  or  hooked 
up,  the  breathing  may  be  at  once  restored  ;  if  not,  artificial  respiration  is  to- 
be  sedulously  practised. 

Foreign  bodies  which  have  passed  fairly  into  the  windpipe  may  be  lodged 
in  various  situations.  They  may  be  detained  above  the  rima  glottidis,  and 
then  may  be  thrust  more  or  less,  completely  into  the  ventricle  of  the  larynx ; 
they  may  be  caught  between  the  vocal  cords  ;  may  stick  in  the  cavity  of  the 
larynx  ;  may  lie  either  fixed  or,  more  commonly,  loose  in  the  trachea  ;  or  may 
pass  down  beyond  the  bifurcation  of  the  trachea  into  one  of  the  bronchi,  or 
even  lower,  into  one  of  the  bronchial  tubes  of  the  lung  itself.' 

espectoration  testified  to  perforation  of  the  mucous  membrane  by  the  fragments  did 
recovery  ensue  without  tracheotomy.—'  Am.  .Journ.  Med.  Sc.'  April  18(iG.  A  larger  col- 
lection of  cases  (6'J)  is  given  by  Mr.  Durliam  ('  Syst.  of  Surg.'  HvA  ed.  i.  749),  of  which 
fifty-three  proved  fatal,  and  it  is  noteworthy  that  all  the  cases  (28)  in  which  the  cricoid 
cartilage  was  fractured,  whether  singly  or  along  with  other  cartilages,  died. 

'  See  Mr.  Halford's  case,  in  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  7.51. 

•-  De  la  Martini^re,  '  M(5m.  de  I'Acad.  de  Chir.'  v.  521. 

=•  '  Out  of  twenty-one  cases  analysed  by  Professor  Gross,  in  which  death  took  place 
without  operation,  and  without  expulsion  of  the  foreign  body,  in  four  the  foreign  substance 
was  situated  in  the  larynx;  in  one,  partly  in  the  trachea,  partly  in  the  larynx  ;  in  three. 
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The  symptoms  vary  partly  with  the  size  and  shape  of  the  foreign  body, 
partly  with  its  position.  The  larger  and  rougher  the  foreign  body  is,  the 
more  acute  will  probably  be  the  symptoms ;  the  nearer  it  is  lodged  to  the 
vocal  cords,  the  more  spasm  is  it  likely  to  cause ;  the  more  firmly  it  is 
impacted  in  one  of  the  bronchi,  the  more  complete  is  the  loss  of  breathing 
on  one  side. 

In  their  most  marked  form  the  symptoms  of  a  foreign  body  m  the  air- 
passages  are  as  follows:  the  patient,  being  previously  in  his  usual  health, 

has  been  suddenly  seized  with  con- 
vulsive cough  and  dyspnoea,  aggra- 
vated into  severe  paroxysms.  At 
the  same  time  it  is  possible  that  he 
or,  if  a  child,  his  parents  may  know 
that  he  has  swallowed  something, 
or  that  something  which  was  in 
his  mouth  has  disappeared.  The 
speech  will  be  more  or  less  affected, 
and  the  breathing  whistling  or 
stridulous.  There  may  be  some 
pain  about  the  part  where  the  body 
is  lodged  (probably  about  the  thy- 
roid cartilage),  aggravated  by  pres- 
sure. The  foreign  body  can  in 
some  cases  be  felt  by  exploration 
from  the  mouth,  and  in  others  can 
be  seen  by  the  laryngoscope.  More 
rarely  it  can  be  felt  in  the  neck. 

The  diagnosis  in  cases  where 
a  foreign  body  is  not  perceptible 
and  the  history  is  not  clear  (which 
is  very  commonly  the  case  in  child- 
hood) is  by  no  means  easy,  It 
rests  mainly  on  the  sudden  acces- 
sion of  the  symptoms  during  a 
condition  of  complete  health,  and 


ViG.  66.  From  a  preparation  (Ser.  vii.  No.  79a,  iu  St. 
G-eorge's  Hospital  Museum)  showing  a  piece  of 
tobacco-pipe  impacted  iu  tlie  right  bronchus  of  a 
cliikl.  The  symptoms  were  very  obscure,  perhaps 
because  the  air  passed  through  the  pipe  into  the 
luug.i  TJltimately  tracheotomy  was  performed,  but 
the  foreign  body  could  not  be  reached. 


is  therefore  easier  the  sooner  after  the  supposed  accident  the  patient  is  seen 
In  case  the  history  should  be  doubtful  the  diagnosis  between  the  irritation 
produced  by  a  foreign  body  and  the  dyspnoea  of  croup  or  laryngitis  rests  in 

in  the  trachea  ;  in  eleven,  in  the  right  bronchial  tube  ;  in  one,  in  the  lung  ;  in  one,  in  the 
right  pleural  cavity. 

'  Out  of  forty-two  cases  subjected  to  operation  or  general  treatment  the  extraneous 
substance  was  situated  twice  positively,  and  eleven  times  probably,  in  the  right  bronchial 
lube ;  four  times  certainly,  and  four  times  probably,  in  the  left  bronchial  tube ;  seven 
times  in  the  trachea,  and  fourteen  in  the  larynx.  Out  of  fifty-seven  cases  occurring 
during  the  last  few  years,  of  which  I  have  notes,  in  twenty-seven  the  foreign  body  was  in 
the  larynx  ;  in  eleven  in  the  trachea  ;  in  ten,  in  the  right  bronchus  ;  and  in  nine  in  the 
left  bronchus.  It  would  thus  appear  that  the  larynx  and  the  right  bronchial  tube  are  the 
most  frequent  situations  m  which  foreign  substances  are  arrested.  This  conclusion,  how- 
ever, does  not  precisely  coincide  with  that  derived  by  M.  Eourdillat  from  the  analysis  of 
15()  cases.  In  eighty  of  these  the  foreign  body  was  in  the  trachea  ;  in  thirty-five,  in  the 
larynx;  in  twenty-six,  in  the  right  bronchus;  and  in  fifteen,  in  the  left  bronchus.'— 
Durham,  in  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  758. 

'  The  same  was  the  case  in  a  patient  under  Mr.  Hulke's  care  ('  Med.-Chir.  Trans.' 
vol.  Ix.  p.  91),  in  whom  a  tracheotomy  tube  had  slipped  into  the  bronchus. 


Diagnosis 
of  the  k  dg- 
ment  oi'  a 
foreign 
body. 
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Treatment. 


a  great  measure  upon  tlio  comparative  absence  of  fever  in  the  former  case, 
the  patient  being  sometimes  ahnost  well  during  the  intervals  between  the 
spasms.  In  some  cases,  where  the  foreign  body  moves  about  in  the  trachea, 
the  patient  is  himself  quite  conscious  of  its  movements.  When  it  has 
dropped  into  one  of  the  bronchi  the  entrance  of  air  into  that  lung  is  pre- 
vented, either  totally  or  in  great  part,  and  therefore  there  is  absence  of  the 
respiratory  murmur,  and  of  the 
dilatation  of  the  lung,  without 
duhiess  to  percussion  or  any  other 
sign  of  pleurisy  or  pneumonia. >  In 
some  cases  a  whistling  and  cooing 
rhonchus  has  been  heard  at  the 
point  where  the  foreign  body  is 
lodged.2 

The  right  bronchus  is  more  com- 
monly the  seat  of  lodgment  than 
the  left,  since  the  septum  is  placed 
somewhat  to  the  left,  though  the 
more  horizontal  direction  of  the 
right  bronchus  to  some  extent  neu- 
tralises this  tendency.  (See  the 
foot-note  on  the  previous  page.) 

In  cases  where  a  perfectly  con- 
fident diagnosis  cannot  be  made, 
yet  there  seems  good  reason  for 
thinking  that  there  may  be  a  foreign 
body  in  the  windpipe,  it  is  better 
to  treat  the  patient  as  though  this 
were  the  case,  since  an  opening  may 

relieve  dyspnoea  from  other  causes,  and  the  operation  does  not  add  very 
much  to  the  patient's  danger.^ 

When  the  diagnosis  of  a  foreign  body  has  been  made,  the  surgeon  should 
allow  no  delay  in  removing  it  at  once.  It  is  true  that  substances  have 
remained  for  years  in  the  trachea  innocuous ;  but  it  is  far  more  j)robable 
that  a  foreign  body  which  may  be  setting  up  no  very  marked  sj^mptoms  at 
the  moment  will  afterwards  get  displaced  and  cause  urgent,  perhaps  fatal, 
dyspnoea  when  there  is  no  help  at  hand. 

There  are  cases  in  which  the  foreign  body  can  be  seen  with  the  laryngo- 
scope and  extracted  by  means  of  forceps  introduced  by  the  mouth  ;  but  these 
are  rare.  A  case  is  recorded  *  in  which  a  brass  ring  had  been  lodged  near 
the  upper  opening  of  the  larynx  for  four  years.  The  patient  was  a  child 
6|  years  old,  and  was  then  sufi'ering  from  aphonia  and  laryngeal  spasms. 
The  position  of  the  ring  is  thus  described :  *  It  encircled  the  left  aryta^no- 
epiglottidean  fold  and  ventricular  band,  but,  except  where  it  passed  deeply 

'  This  is  the  case  at  first ;  as  time  goes  on  the  lung  becomes  collapsed  and  dull  on 
percussion. 

^  Le  Gros  Clark,  op.  cit.  p.  237.  This  symptom  was  very  plainly  marked  in  a  case 
under  my  care  where  a  small  piece  of  apple  was  lodged  near  the  bifurcation  of  the 
trachea. 

^  Mr.  Barwell  gives  references  to  seven  cases  in  which  the  foreign  body  was  not  found 
at  the  operation,  yet  the  patients  recovered  ;  probably  from  the  unnoticed  escape  of  the 
substance.—'  Clin.  Soc.  Trans.'  vol.  vi.  p.  120. 

"  '  London  Med.  Record,'  April  14,  1875. 


Fig.  67.  Bifurcation  of  the  trachea,  seen  from  behind, 
showing  Lhe  septum,  to  the  left  of  the  median  line, 
and  showing  also  the  more  vertical  direction  of  the 
left  bronchus. — From  Durham,  '  Syst.  of  Surgi'  3rd  ed. 
vol.  i.  p.  759. 
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into  the  tissues,  it  did  not  come  into  contact  with  the  larynx.'  It  should  be 
remarked  that  the  ring  had  a  fissure  at  one  part.  Extraction  by  the  help  of 
the  laryngoscope  being  found  impossible,  on  account  of  the  child's  indocihty, 
the  foreign  body  was  successfully  removed  by  making  a  transverse  incision 
through  the  thyro-hyoid  membrane,  drawing  the  epiglottis  with  the  cushion 
of  fat  and  ceUular  tissue  at  its  base,  downwards,  and  thus  penetrating  between 
the  hyoid  bone  and  epiglottis  into  the  space  above  the  glottis.  To  this  opera- 
tion the  operator  gives  the  name  of  '  subhyoidean  laryngotomy,'  and-  it  is  a 
proceedmg  which  in  rare  cases  may  prove  useful ;  but  in  general  foreign  bodies 
lodged  m  this  situation  can  be  extracted  with  forceps  of  appropriate  shape 
from  the  mouth  when  the  patient  is  fully  narcotised. 

If  the  symptoms  are  not  very  urgent  (in  which  case  the  windpipe  must  be 
opened  without  a  moment's  delay)  chloroform  should  be  given;  and  unless 
the  position  of  the  foreign  body  is  known  the  first  step  is  to  examine  the  parts 
as  far  as  the  finger  can  reach.   If  it  camiot  be  extracted  from  the  mouth,  but 
appears  to  be  lodged  near  the  glottis,  the  cricothyroid  membrane,  cricoid  car- 
tilage, and  in  children  one  or  two  rings  of  the  trachea,  shotdd  be  divided,  so  as 
to  have  a  very  free  opening.   Possibly  the  body  may  now  be  removed  or  may 
shoot  out  of  the  wound  ;  otherwise  the  larynx  must  be  examined  with  a  large 
instrument,  such  as  a  female  catheter, ^  and  the  substance  pushed  up  through 
the  glottis  or  extracted  with  forceps.  If  this  cannot  be  done,  yet  the  substance 
can  be  felt  lodged  just  above  the  glottis,  a  cannula  should  be  placed  in  the  lower 
part  of  the  wound,^  the  two  alse  of  the  thyroid  cartilage  cautiously  divided,  and 
the  foreign  body  picked  out  of  the  ventricle  of  the  larynx.    When  the  body 
is  loose  in  the  trachea  a  free  opening  low  down  will  generally  procure  its  exit.^ 
When  in  one  of  the  bronchi  all  that  can  be  done  is  to  open  the  trachea  as  low 
down  as  is  prudent,  and  by  a  very  free  incision.  Then,  if  the  situation  of  the 
foreign  body  can  be  ascertained  by  probing,  it  may  be  possible  to  extract  it 
with  forceps  or  to  dislodge  it  with  a  hook ;  or  the  patient's  body  being  inverted 
and  shaken,  the  foreign  substance  may  be  discharged  either  from  the  glottis 
or  from  the  wound. 

Sir  B.  Brodie's  celebrated  case*  of  Sir  1.  Brunei,  in  which  a  half-sovereign 
had  dropped  into  the  right  bronchus,  shows  the  advantages  in  these  cases  of 
making  an  opening  in  the  trachea,  even  if  the  foreign  body  is  not  extracted 
from  it.  The  inversion  of  the  body,  which  before  produced  great  dyspnoea 
from  the  coin  striking  on  the  glottis,  became  perfectly  tolerable  afterwards,  and 
the  coin  dropped  quietly  mto  the  mouth.  The  same  case  shows  also  the  great 
difficulty  which  may  be  met  with  in  explormg  the  trachea  with  forceps  or  other 
instruments.  The  walls  of  the  air-tube  are  so  very  irritable  that  any  contact 
of  the  instrument  is  sure  to  provoke  spasmodic  cough,  and  the  instrument  is 
as  likely  to  poke  the  foreign  body  further  down  as  to  bring  it  up,  besides  the 
risk  of  catching  the  '  bifurcation  of  the  trachea,  or  one  of  the  subdivisions  of 
the  bronchus,  instead  of  the  foreign  body.'  So  that  it  is  better,  after  having 
made  a  free  opening  in  the  trachea,  to  try  and  dislodge  the  foreign  body  by 
changes  of  position,  by  inversion  of  the  body,  by  shaking  or  slapping  the  chest, 
rather  than  to  risk  the  evil  consequences  which  may  follow  the  introduction 

'  Mr.  Durham  recommends  the  ivory  top  of  a  gum  catheter. 

^  The  operation  is  much  facilitated  by  having  the  trachea  plugged  by  means  of  Trende- 
lenburg's or  Semon's  tampon,  so  that  no  blood  can  run  down  the  windpipe.' — See  a  paper 
by  me  in  '  Med.-Chir.  Trans.'  vol.  Ixv. 

^  Mr.  Hilton  is  in  favour  of  making  this  opening  transversely  valvular. — '  Med.  Times 
and  Gaz.'  vol.  i.  1867,  p.  507. 

'  Med.-Chir.  Trans.'  vol.  xxvi.  p.  286. 
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of  instruments  ;  and  if  such  introduction  becomes  necessary,  to  try  rather  to 
displace  the  body  by  getting  a  hook,  wire-snare,'  or  bent  probe  below  it  tlian 
to  catch  it  with  the  forceps.  At  the  same  time,  as  the  forceps  have  no  doubt 
been  used  successfully  in  such  cases,^  the  attempt  ought  to  be  made  when  the 
circumstances  call  for  it. 

Mr.  Durham  says  :  '  Dr.  H.  B.  Sands  •'  has  pointed  out  that  "in  adults  the 
bifurcation  of  the  trachea  and  the  orifice  of  each  primary  bronchus  can  be 
reached  by  the  forefinger  introduced  through  an  ordinary  tracheotomy  wound ; 
and  that  when  desirable  the  httle  finger  can  be  passed  upwards  into  the  larynx, 
so  as  to  detect  either  a  foreign  body  or  a  morbid  growth."  This  fact  may  be 
readily  verified  on  the  cadaver,  and  its  practical  value  is  very  great,  as  was  well 
illustrated  in  a  case  mider  the  care  of  Dr.  Gordon  Buck,  hi  which  Dr.  Sands 
readily  felt  and  determined  the  exact  position  of  a  hard  india-rubber  tracheo- 
tomy tube  which  had  fallen  into  the  trachea  and  become  impacted  in  the 
right  bronchus.    The  tube  having  been  felt  was  easily  extracted.' 

Foreign  bodies  may  also  be  successfully  treated  in  some  cases  by  inversion 
of  the  body  and  succussion  without  any  previous  operation.  In  many  cases 
the  substance  has  become  loose  and  has  fallen  through  the  glottis,  and  the 
plan  is  well  worth  trying,  particularly  in  cases  where  the  body  is  smooth  and 
heavy ;  but  as  there  is  a  risk  that  the  substance,  if  dislodged,  may  be  caught 
by  the  spasmodic  closure  of  the  vocal  cords,  and  instant  suffocation  be  thus 
produced,  it  is  well  before  resorting  to  this  plan  to  be  prepared  for  laryngo- 
tomy  in  case  of  any  such  emergency. 
After-con-  The  after-consequences  of  the  lodgment  of  a  foreign  body,  if  it  be  not 
oHod^ed^  extracted,  are  very  various.  They  vary  as  the  immediate  symptoms  do,  with 
foreign  the  position,  size,  shape,  and  smoothness  of  the  substance.  Pointed  rough 
■  substances,  wherever  they  may  be  impacted,  produce  a  rapidly- spreading  in- 
flammation of  the  internal  membrane  of  the  air-passages,  spreading  down 
the  trachea  into  the  smallest  bronchial  tubes.  On  the  other  hand,  a  smooth 
body  (like  Sir  I.  Brunei's  half-sovereign)  may  remain  impacted  in  the  lower 
part  of  the  trachea,  in  one  of  the  bronchi,  or  even  in  a  large  bronchial  tube 
of  the  lung  itself,  for  a  considerable  period  without  exciting  any  such  symptoms. 
Nor  are  cases  wanting  to  prove  the  possibility  of  a  smooth  foreign  substance 
becoming  encysted  or  encased  by  inspissated  mucus  and  remaining  perfectly 
innocuous.''  But  such  cases  are  exceptional,  and  ought  not  to  deter  the 
surgeon  from  the  necessary  operation  in  any  case  in  which  he  has  certain 
evidence  of  the  lodgment  of  a  foreign  body.  The  case  far  more  commonly 
proves  fatal,  and  death  is  produced  in  various  ways.  The  rougher  substances 
cause  acute  inflammation,  as  above  stated,  paroxysms  of  cough  proving  fatal 
either  by  loading  of  the  lungs  or  spasm  of  the  glottis.    In  some  cases  a  body 

'  Mr.  Hulke  recommends  esiDecially  a  hook  made  out  of  a  long  piece  of  stout  German- 
silver  wire. — '  Med.-Chir.  Trans.'  vol.  Ix.  p.  91. 

Liston  succeeded  in  extracting  a  piece  of  bone  from  a  point  below  the  right  sterno- 
clavicular joint  with  forceps ;  and  Dickin,  of  Middleton,  near  Manchester,  extracted  a 
button  which  had  lodged  in  and  completely  obstructed  the  right  bronchus,  producing  the 
most  characteristic  signs  of  total  suppression  of  breathing  on  the  right  side.  The  latter 
case  is  the  more  remarkable,  since  the  opening  was  made  between  the  cricoid  and  thyroid 
cartilages,  and  therefore  the  wound  was  farther  than  necessary  from  the  foreign  body  (see 
South's  '  Clielius,'  vol.  ii.  p.  402,  or  Liston's  '  Practical  Surgery,'  pp.  41o-420). 

'  '  American  Clinical  Lectures,'  vol.  ii.  p.  195).    Putnam,  New  York,  1876. 

■*  Sir  T.  Watson  used  to  relate  a  case  in  which  a  piece  of  gold  remained  for  years  in  one 
of  the  ventricles  of  the  larynx  without  distressing  consequences  ;  and  there  are  other  cascjs 
recorded  in  which  a  foreign  body  has  become  glued  to  the  wall  of  the  trachea,  or  has 
ulcerated  into  its  substance  and  thus  become  encysted. 


SCALD  OF  LARYNX.  203 

which  has  long  lain  quiet  changes  its  position,  irritates  the  vocal  coi-ds  and 
so  produces  spasm  of  the  glottis.  In  many  cases  in  which  a  ^j^^^oth  body 
has  been  lodged  in  the  deeper  parts  of  the  tube  it  has  ulcerated  into  the  lungs 
and  produced  all  the  symptoms  of  phthisis;^  so  that  Sir  B.  Brodie  says  : 
'  The  records  of  surgery  furnish  abundant  evidence  that  under  such  circum- 
stances, disease  of  the  lungs  sooner  or  later  is  induced,  and  that,  the  death  ot 
the  patient  invariably  ensues.'  And  even  when  the  body  is  lodged  higher  up 
in  the  larynx  or  upper  part  of  the  trachea,  there  is  good  reason  to  apprehend 
that  it  will  set  up  ulceration  at  the  seat  of  its  lodgment,  and  that  disease  ot 
the  lungs  will  follow.  This  is  strikingly  illustrated  by  a  case  reported  by 
South  (op.  cit.  p.  396),  in  which  a  child  died  six  weeks  after  the  lodgment  ot 
a  pebble  in  the  larynx.  The  nature  of  the  case  was  mistaken,  and  the  severe 
paroxysms  of  cough  attributed  to  pertussis.  The  cricoid  cartilage  m  which 
the  stone  was  lodged  was  laid  bare  by  ulceration,  and  both  lungs  were  exten- 
sively hepatised,  while  one  pleura  was  filled  with  turbid  seruiH. 

The  imphcation  of  the  larynx  in  a  bum  or  scald  is  a  very  gnevous  and  B;;™ -d^ 
dangerous  comphcation  of  such  an  injury,  and  one  which  unluckily  is  by  no  i.^ynx. 
means  rare.    The  parts  below  the  glottis  are  protected  by  the  spasmodic 
closure  of  the  vocal  cords  at  the  moment  of  the  accident,  but  great  oedema  ot 
the  mucous  hning  of  the  fauces,  epiglottis,  and  orifice  of  the  larynx  comes  on 
with  fits  of  spasmodic  dyspnoea,  which  are  always  exceedingly  alarming  and 
not  unfrequently  fatal ;  the  voice  is  hoarse,  the  respiration  croupy,  and  the 
mouth  probably  so  much  injured  that  the  patient  (especially  if  a  child)  can 
hardly  be  got  to  take  food.    The  accident  is  more  frequent  in  childhood,  and 
is  often  caused  in  very  young  children  by  sucking  the  spout  of  the  kettle. 
The  great  danger  is  from  the  spasms,  and  the  prognosis  depends  mainly  on 
their  severity  and  frequency  ;  but  even  after  surviving  this  danger  the  patient 
may  still  sink  from  bronchitis  or  broncho-pneumonia,  the  result  of  inflamma- 
tion spreading  downwards. 

In  such  cases  the  first  point  is  that  the  patient  must  never  be  left  until  all 
immediate  danger  is  over,  since  the  spasms  come  on  quite  irregularly  and  with 
little  warnmg.2  Leeches  should  be  freely  apphed  to  the  throat,  and  frequent 
smaU  doses  of  calomel  and  antimony,  or  antimony  and  aconite,  given.  The 
dose  must  of  course  vary  in  proportion  to  the  age.  Mr.  Durham  prescribes 
one  or  two  minims  of  vin.  ant.  with  a  quarter  or  half  minim  of  tinct.  aconit., 
at  first  every  quarter  of  an  hour,  then  every  half-hour,  and  then  at  longer 
intervals.  Possibly  the  cautious  administration  of  chloroform  will  reheve  the 
spasms,  and  then  the  mouth  can  be  fully  opened  and  the  oedematous  parts 
around  the  fauces  freely  scarified.  Finally,  m  the  last  resort,  laryngotomy  or 
tracheotomy  must  be  performed  ;  but  my  experience  of  these  cases  has  been 
that  those  which  are  so  severe  as  to  demand  operation  generally  die,  and  that 
it  is  better  if  possible  to  refrain  from  opening  the  wind-pipe,  remembering 
that  even  very  alarming  spasm  seldom  proves  fatal.^    Some  surgeons  prefer 

'  Characteri^ic  cases,  whicli  want  of  space  forbids  me  to  .introduce,  will  be  found  in 
South's  '  Chelius,'  vol.  ii.  p.  .397. 

Mr.  Bryant  speaks  of  a  case  '  in  which  the  symptoms  were  so  slight  that  no  anxiety 
was  felt ;  but  one  spasm  took  place  2^  hours  after  the  accident,  which  put  an  end  to  life.' 
('  Practice  of  Surgery,'  2nd  cd.  vol.  iif  p.  24.)  This  is  a  striking  instance  of  the  necessity 
of  constant  watchfulness  and  preparation  for  instant  operation  in  these  as  in  all  other 
cases  in  which  spasm  of  the  glottis  appears  imminent. 

I  would  refer  the  reader  to  a  striking  case  related  by  Mr.  Le  Gros  Clark  (op.  cit. 
p.  230),  in  which  the  symptoms  were  so  acute  that,  '  though  not  entertaining  a  favourable 
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^et  Zr"T  *°        °'  laryngotomy  in  these  cases,  in  order  to 

r  eaxt'lU  1  '  laryngotomy  is  sufficient.  In 

IlTow  „  f     '  ""^otl^y^-oid  BPace  is  not  sufficient  to 

Mud  Ln2  "''T^'  T-'^  lavyngo-tracheotomy  must  be  performed. 

Much  benefit  IS  obtamed  m  the  treatment  of  the  broncho-pneumo^iia  whicli 
accompames  these  and  other  injuries  of  the  .vindpipe  from  the  use  of  the 

jacKet-poultice.' 

Cases  occur  in  which  the  larynx  is  injured  by  corrosive  fluids;  these 
must  be  treated  on  the  same  principles. 

The  operative  procedures  for  opening  various  parts  of  the  air-passage,  and 
the  mdications  for  each  of  them,  will  be  found  in  a  future  chapter,  under  the 
head  of  Diseases  of  the  Lakynx. 

boSn     1  '^""^  tlian  for  a  patient  to  imagine  that  he  (or  she) 

the  oeso-     -Has  got  some  foreign  substance  lodged  in  the  pharynx  or  oesophagus  when  no 
Phagus.      such  thmg  is  really  the  case.    Something  sharp  has  been  swallowed  with  the 
food,  such  as  a  sharp  edge  of  bone,  and  the  sensation  of  the  scratch  remains 
alter  the  substance  itself  has  passed  away,  and,  indeed,  may  remain  for  a  con- 
siderable time,  rendering  deglutition  painful  and  difficult.    At  the  same  time 
cases  occur  pretty  frequently  in  which  a  pin  or  a  small  bone  or  bristle  has 
been  hidden  behind  the  arches  of  the  fauces  and  has  escaped  a  hasty  exami- 
nation ;  so  that  all  such  cases  should  be  patiently  and  completely  investigated, 
and  m  doubtful  cases  the  laryngoscope  will  be  very  useful,  though  the  exami- 
nation can  of  course  only  extend  to  the  fauces  and  upper  part  of  the  pharynx.' 
Large  foreign  bodies  are  generally  arrested  in  the  oesophagus  opposite  the 
cricoid  cartilage,  but  they  may  pass  lower.    I  have  spoken  above  of  those 
cases  m  which  a  voluminous  mass  rests  above  the  pharyngeal  opening  of 
the  larynx,  and  must  be  displaced,  or  instant  death  results.    But  in  cases  of 
foreign  bodies  lodged  in  the  oesophagus  there  is  no  such  ui-gent  danger.  The 
impaction,  however,  of  a  solid  body  is  mconsistent  with  prolonged  life,  since 
it  prevents  deglutition  either  by  mechanically  filling  the  gullet,  or  by  the  pain 
which  it  produces  when  it  sticks  into  the  waUs  of  the  tube,  as  a  pin  or  a  sharp 
bone  sometimes  does.    The  nature,  size,  and  shape  of  these  foreign  bodies 
are  very  various.    A  toothplate  carrying  one  or  two  artificial  teeth  not  un- 
fi-equently  drops  into  the  mouth  and  is  swallowed  dui'ing  sleep  ;  a  coin  swal- 
lowed intentionally  ;  a  ragged  piece  of  bone  ;  a  pin  or  piece  of  wire  or  a  fish- 
bone, are  similar  instances.    Some  obstruct  the  gullet  entirely,  others  par- 
tially ;  some  are  organic  and  soluble,  others  metaUic  and  insoluble  :  some 
have  smooth  edges,  others  are  jagged  or  sharp.    The  first  point  is  to  ascer- 
tain as  nearly  as  may  be  what  the  size  and  shape  of  the  substance  is  and 
where  it  is  lodged,  in  order  to  settle  the  important  question  whether  it  can 
be  pushed  down  into  the  stomach  or  fished  up  from  the  mouth.    A  smooth 
metalhc  body  deeply  lodged  is  best  dealt  with  by  gently  pushing  it  down  into 

opinion  of  tracheotomy,'  he  thought  it  his  dutj-  to  offer  the  alternative  to  the  child's 
parents,  who,  however,  declined  the  operation  ;  and  the  patient  ultimately  struggled 
through.  Mr.  Le  Gros  Clark's  remarks  on  the  advisability  of  avoiding  tracheotomy  as 
much  as  possible  quite  coincide  with  the  view  stated  in  the  text. 

'  A  very  interesting  case  is  recorded  by  Dr.  Fruitnight  of  New  York  in  the  '  N.  Y. 
Arch,  of  Clin.  Surg.'  vol.  i.  p.  where  a  pin,  which  had  been  impacted  for  three  weeks 
in  the  posterior  nares,  and  was  giving  the  patient  great  inconvenience,  was  detected  and 
removed  by  means  of  the  laryngoscope. 
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the  stomacli  with  a  probang  having  a  sponge  at  the  end  ;  and  even  some- 
what rough  bodies  may  be  successfully  treated  this  way,  though  the  practice 
is  not  without  its  dangers.^  If  more  superficially  lodged  it  may  possibly 
be  extracted  with  the  long  oesophagus-forceps,  which  must,  however,  be  very 
gently  managed,  in  order  to  avoid  injury  to  the  coats  of  the  oesophagus. 
Coins  can  often  be  dislodged  and  fished  up  by  a  blunt  hook  at  the  end  of  a 
probang.  The  situation  of  the  coin  having  been  ascertained  by  means  of  a 
long  probe  or  a  urethra-sound,  the  hook  is  pushed  beyond  it,  and  turned 
round  towards  the  coin,  and  withdrawn.  Pins,  small  bones,  &c.,  may  be 
caught  in  the  horsehair  probang  here  figured. 

Pieces  of  meat  and  bone  have  been  known  to  be  so  far  disorganised  and  soft- 
ened by  the  constant  use  of  dilute  mineral  acid  as  to  be  at  length  swallowed. 
A^omiting  has  sometimes  been  successful  in  dislodging  foreign  substances. 
It  is  dangerous  to  the  integrity  of  the  oesophagus  ;  but  when  a  large  and 
tolerably  smooth  foreign  body  is  lying  in  the  stomach  and  cannot  pass  the 


FIG  68.  The  liorsehair  probang  for  extracting  foreign  bodies  from  the  oesophagus,  suoli  as  coins,  bones  &c., 
which  are  lodged  in,  but  do  not  entirely  obstruct,  the  tube.  The  instrument  contains  a  skem  of  liorsehair 
inserted  near  its  extremity,  which  is  dilated  by  pulling  its  handle  out.  It  is  introduced  as  seen  in  fig  A, 
with  the  skein  closed,  past  the  foreign  substance.  Then  the  handle  is  pulled  out  (fig.  b)  and  the  mstru- 
nient  withdrawn  with  the  skem  opened,  in  order  that  the  horsehau-  may  catch  and  bring  away,  or  at 
least  dislodge,  the  foreign  body. 

pylorus,  it  is  probably  best,  as  Mr.  Pollock  directs,  to  attempt  its  removal  by 
inducing  vomiting  after  a  full  meal,  so  that  the  foreign  substance  may  be 
rejected  along  with  the  mass  of  food. 

Finally,  there  remain  a  few  cases  where  the  surgeon  thinks  it  his  duty  to  (Esoplia- 
cut  down  on  the  foreign  body  and  remove  it  at  once.  gotomy. 

This  operation  is  most  easily  performed  on  the  left  side,  in  consequence 
of  the  inchnation  of  the  oesophagus  to  that  side,  but  the  shape  of  the  sub- 
stance may  render  it  necessary  to  cut  down  from  the  right.  It  consists 
essentially  in  making  an  incision  between  the  carotid  sheath  and  the  larynx 
or  trachea,  drawing  the  latter  tube  inwards,  while  the  vessels  are  displaced 
outwards,  and  seeking  for  the  foreign  substance  through  the  wall  of  the 
oesophagus,  which  is  now  exposed.  The  incision  and  the  early  steps  of  the 
operation  are  much  the  same  as  for  hgature  of  the  carotid.  The  centre  of 
the  incision  should  be  about  opposite  the  cricoid  cartilage.  If  it  be  too  high 
the  superior-laryngeal  nerve  will  be  endangered ;  if  too  Ioav,  the  inferior  thyroid 

'  Mr.  Pollock,  in  the  'Lancet,'  1869,  vol.  i.  pp.  456-490,  records  two  cases  in  which  a 
toothplate  slipped  into  the  oesophagus.  In  one,  where  the  plate  was  small,  carrying  only 
two  teeth,  but  with  very  sharp  edges,  the  patient  seemed  to  be  in  danger  of  sinking  from 
want  of  food,  the  plate  being  lodged  near  the  stomach,  whence  it  was  somewhat  dislodged 
by  means  of  an  oesophagus-tube,  and  then  it  passed  into  the  stomach,  on  the  nineteenth 
day  after  the  accident.  Here  it  remained  for  ninety-seven  days,  and  was  then  ejected  by 
vomiting.  In  the  other  case  a  much  larger  plate,  but  with  much  smoother  edges,  passed 
through  the  whole  alimentary  canal,  and  was  expelled  in  defaacation  in  three  days. 
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artery.  When  the  foreign  hody  is  too  small  to  be  perceptible  externally,  its 
situation  and  the  position  oi"  the  uisophagus  are  to  be  fixed  by  passing  a  staff 
or  catheter  down  the  tube.  When  the  surgeon  lias  felt  the  foreign  body  he- 
divides  the  CESophagus  longitudinally,  just  enough  to  enable  him  to  catch  it 
and  draw  it  into  the  wound ;  it  must  then  be  freed  from  the  fibres  of  the 
oesophagus  as  gently  and  with  as  small  an  opening  as  possible.  Sutures 
have  hitherto  been  seldom  used  to  close  the  wound  in  the  oesophagus,  but  it 
seems  probable  that  one  or  two  fine  catgut  sutures  may  hasten  its  closure, 
Avhen  the  wound  is  not  lacerated,  and  melt  without  producing  any  ulcera- 
tion.^ 

Some  surgeons  feed  the  patient  by  the  rectum  for  a  few  days  after  the 
operation,  but  Mr.  Cock  thinks  it  better  to  pass  a  small  tube  or  elastic  catheter 
beyond  the  w^ound,  and  let  the  patient  have  food  in  the  stomach  from  a  very 
early  period  after  the  opening.  A  tube  having  a  tunnel-shaped  end  may  be 
passed  at  the  time  of  the  operation  and  retained  for  a  few  days.'-^ 

Foreign  bodies  have  been  extracted  from  a  part  of  the  oesophagus  much 
lower  than  can  be  reached  by  the  incision.  Thus  Mr.  Syme  removed  a 
foreign  body  lodged  just  opposite  the  top  of  the  sternum,  and  Dr.  Cheever 
one  which  was  fixed  below  the  sternum.^ 

The  operation  has  hitherto  proved  very  successful.  Forty-five  cases  are 
referred  to  in  Mr.  Durham's  essay  on  injuries  of  the  neck  in  the  third  edition 
of  the  '  System  of  Surgery,'  of  which  only  nine  proved  fatal ;  and  it  seems 
undeniable  that  in  some,  at  any  rate,  of  these  latter,  a  more  speedy  perform- 
ance of  the  operation  would  have  given  the  patient  a  better  chance  ;  for  in 
one  case  (Arnott's),  where  the  operation  was  not  allowed  until  five  weeks  after 
the  accident,  the  patient  died  of  pneumonia,  which  had  been  developed  pre- 
viously ;  in  four  cases  abscess  had  already  formed  ;  and  ui  another  (Martini's), 
where  sixty  attempts  have  been  made  to  dislodge  the  foreign  body  (which 
was,  in  fact,  swallowed  during  the  operation),  the  pharynx  was  found  to  be 
gangrenous.  Hence  the  propriety  of  the  rule  laid  down  by  Mr.  Arnott  ^  is 
now  generally  recognised :  that  '  when  a  solid  substance,  though  only  of 
moderate  size  and  irregular  shape,  has  become  fixed  at  the  commencement 
of  the  oesophagus  or  low  down  in  the  pharynx,  and  has  resisted  a  fair  trial 
for  its  extraction  or  displacement,  its  removal  should  at  once  be  effected  by 
incision,  although  no  urgent  symptoms  may  be  present.' 

In  several  cases,  where  the  foreign  body  has  not  produced  complete  in- 
ability to  swallow,  it  has  nevertheless  occasioned  death  by  ulceration  into 
the  aorta,  the  spinal  column,  pleura,  or  the  carotid  artery  (usually  the  left), 
or  some  other  large  vessel,  or  even  the  heart.-'' 

Injuries  to  the  oesophagus  by  the  passage  of  foreign  bodies,  or  by  swal- 
lowing corrosive  liquids,  will  sometimes  produce  a  severe  form  of  cicatricial 
stricture  ;  but  on  this  subject,  and  on  the  subject  of  gastrotomy,  or  opening 
the  stomach  in  order  to  remove  a  foreign  body,  or  to  obviate  starvation  in 

'  See  Lecliard,  '  Clin.  Soc.  Trans.'  vol.  xviii.  p.  298. 
See  Lawson, '  Clin.  Soc.  Trans.'  vol.  xviii.  p.  296. 

*  Cheever  '  On  two  cases  of  Gisophagotomy.'    Boston,  U.S.,  1808. 

♦  His  interesting  paper  in  the  eighteenth  volume  of  the  '  Med.-Chir.  Trans.'  relating  to 
the  first  case  of  (Esophagotomy  performed  in  this  coimtry,  is  well  worthy  of  study. 

"  See  Durham,  in  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  787 ;  and  Eivington,  '  Med.-Chir. 
Trans.'  vol.  Ixix.  p.  ()3,  on  a  case  of  ligature  of  the  left  common  carotid,  wounded  by  a 
fish-bone,  which  had  penetrated  the  pharynx.  Here  all  the  cases  are  collected  in  which 
blood-vessels  have  been  penetrated  by  foreign  bodies  from  the  pharynx.  Mr.  Kivington 
believes  that  this  frequently  results  from  the  incautious  use  of  a  probang. 
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stricture  of  the  oesopliagus,  I  must  refer  the  reader  to  a  future  chapter  in 
■which  the  latter  subject  is  treated. 

In  a  case  of  stricture  of  the  esophagus  from  epithelioma,  limited  to  the  CEsopimgo- 
parts  around  the  thyroid  cartilage  and  thyroid  body,  I  performed  the  opera- 
tion  of  cesophagostomy,'  i.e.  made  a  permanent  opening  in  the  oesophagus, 
and  introduced  a  tube  through  which  food  could  be  passed  into  the  stomach. 
The  operation  did  no  good,  as  the  patient,  who  was  much  exhausted,  sank  in 
three  days ;  but  it  was  equally  harmless.  It  proved,  however,  one  of  con- 
siderable difficulty.  Further  experience  is  needed  to  show  whether  this 
operation  is  ever  preferable  to  gastrostomy,  and,  if  so,  in  what  cases  it  should 
be  used. 

The  subject  will  be  resumed  in  speaking  of  stricture  of  the  oesophagus. 
'  '  Med.  Times  and  Gaz.'  July  29,  1882. 
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CHAPTER  XI. 


INJURIES  OF  THE  CHEST. 


Contusions 
and  flesh 
wounds. 


Eiipture  of 
muscles. 


Sub-pecto- 
ral abscess. 


Fracture  of 
the  ribs. 


In  describing  the  injuries  of  the  chest,  the  pleura  is  always  taken  as  the 
boundary  between  its  parietes  and  its  contents,  so  that  wounds  are  classified 
as  penetrating  or  non-penetrating,  according  as  they  do,  or  do  not,  open 
the  pleural  cavity.  At  the  same  time  it  must  be  recollected  that  the  pleura, 
or  any  of  the  thoracic  viscera  or  vessels,  or  even  the  viscera  of  the  abdomen, 
may  be  injured  in  contusions  and  in  non-penetrating  wounds  by  fragments 
of  fractured  ribs,  and  also  that  (though  in  very  rare  cases)  the  lungs  or  heart 
may  be  lacerated  in  contusions  not  involving  any  fracture  of  the  ribs. 

There  is  little  that  is  peculiar  to  the  region  of  the  body  in  contusions  or 
flesh-wounds  of  the  chest.  It  may,  however,  be  worth  mention  that  the 
pectoral  muscle  is  sometimes  ruptured  in  severe  sprains  or  other  injuries  in 
which  the  patient's  arm  is  violently  jerked  while  his  body  is  in  rapid  motion 
in  the  other  direction  (as  when  in  a  fall  a  man  grasps  at  a  bar).  The  injury 
may  be  known  at  once,  by  the  great  gap  which  is  found  in  the  front  wall  of 
the  axilla,  and  the  loss  of  the  functions  of  the  muscle.  Sometimes  also  large 
extravasations  or  blood-tumours  are  formed  under  the  pectoral  muscle,  which 
can  only  be  distinguished  from  subpectoral  abscess  by  their  rapid  formation, 
and  the  absence  of  any  inflammatory  symptoms  or  appearances. 

The  treatment,  however,  of  these  complications  differs  in  no  respect  from 
that  of  ruptured  muscle,  or  of  hsematoma,  in  other  parts  of  the  body. 

Abscess  beneath  the  pectoral  muscle  is  met  with  as  the  result  of  injury ,^ 
and  also  forms  spontaneously.  The  main  point  is  to  diagnose  it  from  deep- 
seated  hsematoma  and  from  rapidly  forming  cancer.  The  oedematous  infil- 
tration and  inflammation  of  the  surrounding  cellular  tissue,  and  the  clearness 
of  the  fluctuation,  are  the  main  features  which  distinguish  it  from  both,  and 
in  case  of  need  the  grooved  needle  will  settle  the  question.  A  free  and  deep 
incision  is  necessary,  and  this  is  best  made  under  anfesthesia,  especially  as 
large  vessels  may  be  divided.  It  is  usually  recommended  to  -make  the  in- 
cision across  the  fibres  of  the  muscle,  a  recommendation  from  which  I  ven- 
ture to  dissent.  Quite  as  satisfactory  exit  for  the  matter  may  be  procured  by 
an  incision  running  between  the  fibres,  provided  ii  be  fi'ee  enough,  for  which 
purpose,  when  the  matter  is  reached,  the  incision  may  be  dilated  with  the 
finger.  The  cavity  must  be  thoroughly  syringed  out  with  some  antiseptic 
lotion,  and  a  large  drainage-tube  inserted. 

Fracture  of  the  ribs  is  a  very  common  accident,  and  occurs  either  as  the 
result  of  direct  violence,  in  which  case  usually  only  one  or  two  ribs  are 
broken,  or  of  indirect  force  from  compression  of  the  thorax  by  a  crush  either 
from  the  back  or  front,  Avhen  a  good  many  ribs  give  way  at  or  near  their 
angles,  and  sometimes  on  both  sides  of  the  chest.  A  rib  may  aleo  be  fractured 
by  muscular  action  in  coughing— an  occurrence  which  is  somewhat  ominous 
of  the  presence  of  disease  in  the  fractured  rib,  but  has  been  known  to  occur 
without  any  evidence  of  such  disease.  The  broken  ends  of  the  ribs  may  be 
driven  into  the  pleura,  the  lung,  the  diaphragm,  and  even  through  tlie  dia- 
phragm into  the  liver  or  spleen;  but  the  last-named  lesions  are  very  rare,  and 
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are  usually  only  found  in  extensive  and  necessarily  fatal  injuries.    It  will 
be  sufficient  for  practical  purposes  to  discuss  merely  fractures  of  the  ribs  ; 
(1)  uncomplicated,  and  (2)  complicated  witli  injury  to  the  lung. 
IP     Simple  uncomplicated  fracture  of  one  or  two  ribs  is  a  very  trivial  acci- 
dent, hardly  ever  followed  by  any  grave  consequences  if  properly  treated. 
■  But  the  danger  increases  considerably  when  many  ribs  are  broken,  and 
particularly  on  both  sides.    I  have  seen,  li6wever,  a  you.ng  woman  recover 
fi-om  an  accident  in  which,  as  far  as  could  be  ascertained,  every  rib  in  the 
body  was  broken  and  extensive  injury  inflicted  on  the  brachial  plexus  of  one 
side.  The  first  and  (though  to  a  less  extent)  the  second  ribs  are  not  so  liable 
to  fracture  as  those  below  them,  the  projection  of  the  clavicle  and  the  mass 
of  the  pectoral  muscle  shielding  them  from  injury ;  and  the  floating  ribs 
by  their  extreme  mobility  also  more  commonly  escape  fracture.  Fracture 
of  the  upper  ribs  is  looked  upon  as  a  more  serious  injury  than  of  the  lower, 
since  the  lung  is  more  often  wounded.    The  posterior  part  of  the  ribs  is 
less  exposed  to  fracture  than  the  middle,  being  under  the  protection  of  the 
thick  muscles  of  the  spine.    The  ribs  do,  however,  give  way  sometimes  near 
their  tubercles,  and  the  injury  is  difiicult  of  diagnosis  ;  sometimes  discovered 
after  death  in  cases  where  it  has  not  been  possible  to  form  a  distinct 
diagnosis  during  hfe.    The  signs  of  fracture  of  the  ribs  are  pain  at  the  part, 
aggravated  by  deep  breathing  or  coughing,  and  crepitus.    The  breathing  is 
often  very  shallow,  and  there  is  short  hacking  cough.  ^    It  is  not  by  any 
means  always  easy  to  detect  the  crepitus  of  a  fractured  rib.    The  periosteum 
is  often  untorn,^  and  then  it  is  difficult  to  produce  sufiicient  movement  of 
the  fragments  on  each  other,  or  they  may  perhaps  be  interlocked,  though  we 
can  hardly  conceive  them  to  be  absolutely  impacted.    At  any  rate,  it  is 
certain  that  in  many  cases  where  we  have  every  reason  to  believe  fracture 
to  have  occurred  it  is  not  possible  to  elicit  crepitus.    The  best  plan  is  to  lay 
the  hand  flat  on  the  suspected  part  and  get  the  patient  to  breathe  deeply  or 
cough,  if  it  does  not  give  too  much  pain.    If  this  does  not  succeed,  each  rib 
may  be  traced,  and  manipulated  at  either  side  of  the  supposed  fracture  like 
any  other  bone,  care  being  taken  not  to  handle  portions  of  two  different  ribs, 
as  unskilful  or  careless  persons  sometimes  do.  Auscultation  is  recommended, 
but  I  cannot  say  that  it  seems  to  me  of  any  use.    I  have  heard  the  crepitus 
of  an  undoubted  fracture  through  the  stethoscope,  but  never  succeeded  in 
thus  hearing  a  crepitus  that  I  could  not  feel.    It  is,  however,  only  right  to 
add  that  other  surgeons  have  a  higher  opinion  of  the  diagnostic  value  of 
auscultation. 3 

The  union  of  fractures  of  the  ribs  takes  jjlace,  it  is  said,  in  about  thirty 
to  thirty-five  days,  but  I  believe  that  this  is  very  variable,  and  that  the 
time  required  for  union  is  often  much  longer.  I  have  felt  crepitus  a  fort- 
night after  the  injury  as  fresh  and  distinct  as  at  the  time  of  its  infliction. 
And  the  impossibility  of  keeping  the  fragments  at  rest  causes  fractures  of  the 
rib  to  unite  by  provisional  callus  more  frequently  than  those  of  any  other 

_    '  Mr.  Le  Gros  Clark  conjectures  that  these  symptoms  are  somethnes  the  result  of 
injury  to  or  pressure  on  the  intercostal  nerve  by  the  broken  bone. 

J  M.  Coulon  cites,  in  his  '  Trait6  cles  Fractures  chez  les  Enfants,'  p.  90,  a  case  pub. 
hshed  in  the  '  Bull,  de  la  Soc.  de  Ohir.'  2nde  s6r.  tom.  i.  p.  675,  of  a  child  who  died  of 
rapture  of  the  lung,  and  in  whom  incomplete  fractures  of  two  or  three  ribs  were  found  on 
both  sides.  This  author  believes  incomplete  fracture  of  the  ribs  to  be  very  common  in 
childhood. 

'  See  Lyell,  in  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  808. 
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bone  in  the  hmnan  subject.  In  fact,  excluding  some  very  exceptional  cases 
(like  that  represented  in  fig.  34),  all  the  instances  of  regular  ensheathing 
callus  in  the  human  subject  are  talcen  from  fractures  of  the  ribs  (see  fig.  33, 
p.  131).  In  some  cases  the  adjacent  ribs  when  broken  become  fused  together, 
as  in  a  specimen  figured  in  the  '  System  of  Surgery,'  3rd  ed.  vol.  i.  p.  809, 
and  others  in  Hamilton's  work. 

The  treatment  consists  in  avoiding  the  movements  of  respiration  as  much 
as  is  compatible  with  the  patient's  comfort.  Confinement  to  bed  is  necessary 
only  in  the  severer  cases,  but  all  active  exertion  should  be  forbidden.  A 
bandage  to  the  chest  usually  affords  great  relief.  It  should  be  applied  around 
the  whole  thorax,  as  low  as  the  end  of  the  sternum,  and  should  be  commenced 
when  the  patient  has  emptied  the  chest  as  much  as  possible  ;  the  roller 
should  be  six  inches  broad,  and  should  be  adapted  to  the  varying  size  of  the 
chest  by  reverses  where  necessary.  "When  the  bandage  is  finished  a  piece 
long  enough  to  go  across  the  chest  should  be  left  hanging,  being  secured  by 
a  pin  or  tacking  ;  this  should  be  split  half-way  dowai  and  the  two  ends 
brought  over  the  shoulders  and  fastened  on  the  other  side  like  a  pair  of 
braces,  in  order  to  keep  the  bandage  from  slipping  down ;  or  a  piece  of  this 
kind  should  be  sewn  on.  Another  plan  is  to  fix  the  injured  side  only  of  the 
chest  by  broad  pieces  of  strapphig  applied  from  the  spine  to  the  sternum. 
This  is  thought  to  embarrass  the  breathing  less,  as  it  does  not  interfere 
with  the  movements  of  the  sound  side  of  the  chest.  Sometimes  a  mere  belt 
is  applied  round  the  injured  part  fixed  with  buckles. 

The  bandage  is  to  be  worn  till  the  patient  can  dispense  with  it  with 
comfort,  say  for  a  month.  When  any  noticeable  displacement  is  felt,  in  con- 
sequence of  one  end  lying  below  the  other,  an  attempt  may  be  made  to 
repress  it  by  placing  a  pad  on  the  projecting  part  of  the  rib  which  is  driven 
in,  so  as  to  prise  outwards  its  buried  end. 

When  the  lung  is  injured  the  complication  is  at  once  marked  by  the 
resulting  emphysema.  The  fractured  end  of  the  rib  or  ribs  must  be  driven 
through  the  pleural  cavity  into  the  lung,  an  occurrence  much  more  likely  to 
take  place  in  fracture  from  direct  violence,  when  the  bone  is  driven  directly 
downwards,  than  in  that  from  indirect  force,  when  (the  curve  of  the  bones 
being  increased)  the  tendency  is  for  the  ends  to  spring  outwards.'  It  is, 
occasionally,  complicated  with  air  in  the  pleural  cavity,  the  elevation  of  the 
ribs  in  inspiration  drawing  the  air  into  this  cavity,  whence  the  descent  of 
the  ribs  in  expiration  forces  it  into  the  wound  which  the  broken  rib  has 
caused  in  the  parietal  pleura  and  thence  into  the  subcutaneous  tissue. 
in  many  cases,  especially  in  young  people,  there  is  no  pneumothorax, 
wound  in  the  lung  becomes  opposed  to  the  wound  in  the  pleura,  and  during 
expiration  the  air  is  expelled  directly  from  the  lung,  through  the  rent  in  the 
pleura,  into  the  subcutaneous  tissue.  The  sensation  of  emphysema  is  so 
peculiar  that  when  once  recognised  it  can  never  afterwards  be  mistaken.  It 
is  a  dry  crackling  sensation,  perceptible  on  the  very  slightest  touch,  quite 
unlike  any  other  phenomenon  presented  either  in  health  or  disease  :  and  in 
'  Prof  Bennett  throws  doubts  on  this,  which  is  the  usual  opinion  as  to  the  ordinary 
displacement  of  the  ribs  in  fractures  by  direct  and  indirect  violence.  From  his  researches 
it  would  appear  that  in  the  latter  case  also  the  fragments  are  usually  displaced  rnxs-ards 
)Lr^Svst  of  Surg.'  3rd  ed.  vol.  i.  p.  807,  or  'Dublin  Quarterly  Journal,'  March  187G). 
This  may  be  so,  and  yet  it  may  remain  true  that  co^tsidcrable  inward  displacement  is  more 
likely  to  accompany  direct  than  indirect  violence:  and  certamly  the  preparations  which  I 
have  seen  of  outward  displacement  have  been,  as  far  as  I  can  recollect,  from  mdirect 
force. 


But 
The 


A  striking  example  is  in  the  Museum  of  St.  George's  Hospital. 
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-cases  of  injury  to  the  chest  there  is  hardly  any  other  source  from  which  it 
•can  come  except  a  wound  of  the  lung.'  At  the  same  time  it  should  be 
remembered  that  a  small  quantity  of  air  may  be  forced  into  any  punctured  or 
lacerated  wound.  I  have  seen  it  in  a  Avound  of  the  leg,  and  once  I  saw  a 
-case  in  which  emphysema  existed  to  a  slight  extent  over  the  back  of  the 
•chest,  and  it  had  been  hastily  concluded  that  the  ribs  had  been  fractured, 
the  only  injury  being  a  spike-wound  at  the  back  of  the  scapula.  Such  mis- 
takes, however,  must  be  very  uncommon,  and  very  little  care  is  necessary  to 
tavoid  them.  When  fracture  of  the  ribs  is  complicated  with  a  wound  of  the 
lung,  the  injury  is,  of  course,  much  more  serious  than  when  no  such  com- 
plication exists.  At  the  same  time  the  lung  is  so  prone  to  rapid  union  that 
if  the  injury  be  only  slight  the  prognosis  is  not  unfavourable.  The  first 
•question  is,  whether  or  no  to  bandage  the  chest.  Great  surgical  authority 
may  be  quoted  on  both  sides.  The  fragments  have  certahily  been  displaced 
inwards,  and,  if  this  displacement  be  reproduced  by  bandaging,  it  may 
perpetuate  an  irritation  which  is  very  important  to  stop  at  once.  On  the 
other  hand,  the  movements  of  the  chest  may  also  produce  irritation  around  the 
-fractured  ends,  and  so  in  the  wounded  portion  of  the  lung.^  The  patient's 
-feelings  are  the  best  guide.  If  the  steady  pressure  of  the  hand  on  the  seat 
of  fracture  is  grateful  to  him,  it  is  well  to  try  the  effect  of  a  bandage,  which, 
however,  must  be  removed  at  once  if  it  increases  the  dyspnoea  or  causes  pain. 
Bandaging  is  certainly  contra-indicated  when  there  is  much  comminution  or 
t(  aring  of  the  parietes  of  the  chest,  as  happens  sometimes  in  such  accidents 
iis  a  blow  from  a  carriage-pole,  where  a  large  rent  may  be  seen  in  the  chest- 
waUs,  into  which  the  air  bulges  in  the  form  of  a  large  bladder  under  the 
•skin  with  each  expiration.  Besides  these  local  measures,  the  treatment  of 
fractured  ribs  with  wound  of  the  lung  consists  in  perfect  repose,  with  low 
-diet  (unless  the  patient  be  very  weak  at  the  time),  until  all  fear  of  in- 
flammation has  passed  over.  The  occurrence  of  inflammation  will  be  proved 
more  by  the  general  symptoms  of  feverishnese  and  dyspnoea,  with  rusty- 
•coloured  sputa  and  hacking  cough,  than  by  any  physical  signs,  since  the 
condition  of  the  part  often  forbids  percussion  or  auscultation.  When  this  is 
not  the  case  the  use  of  the  stethoscope  is  imperative.  When  inflammation 
is  clearly  marked  nothing  affords  so  much  reHef  as  bleeding,  especially  if 
done  early.  Ventesection  is  of  course  inadmissible  if  the  pulse  is  very  weak, 
but  when  there  is  much  dyspnoea  and  a  strong,  hard  pulse,  the  relief  given 
by  the  abstraction  of  a  moderate  quantity  (as  10  or  12  oz.)  of  blood  on  the 
iirst  accession  of  the  symptoms  is  often  decisive.  Antimony  in  moderate 
■doses  (say  -j-^  to  ^  of  a  grain  every  four  hours)  may  also  be  given  to 
robust  patients ;  and  if  the  symptoms  call  for  it  the  bleeding  may  be  re- 
peated. In  the  weakly  or  in  conditions  of  much  depression  a  jacket-poultice 
should  be  apphed,  small  doses  of  morphia  combined  with  squills  or  some 

'  In  an  open  wound  of  the  pleura  without  wound  of  the  lung  emphysema  may  occur, 
though  It  rarely  does  (see  Gunshot  Wounds),  and  emphysema  may  also  occur  in  stabs' 
unplicatmg  one  of  the  large  bronchi,  and  in  rupture  of  the  lung  without  fracture  of 
wound.  Emphysema  also  occurs  in  cases  of  fracture  of  the  cartilages  of  the  larynx,  and 
may  travel  from  the  neck  down  on  to  the  surface  of  the  thorax.  Spontaneous  emphysema 
irom  rupture  of  a  vomica,  or  even  from  rupture  of  the  healthy  lung  in  violent  efforts, 
such  as  those  of  parturition,  is  a  rare  and  curious  affection. 

'  I  am  certainly  opposed  to  bandaging  or  strapping  if  there  is  much  emphysema.  The 
•COTnpression  of  the  chest-wall  prevents  the  escape  of  the  air  into  the  subcutaneous  tissue, 
Where  it  does  little  or  no  harm,  and  has  a  tendency  to  cause  it  to  collect  in  the  pleural 
■cavity,  and  thus  cause  compression  of  the  lung. 

P  2 


212 


INJURIES  OF  THE  CHEST. 


demulcent  mixture  ordered,  and  it  may  even  be  necessary  to  administer  n 
little  wine  cautiously. 

The  emphysema  in  itself  is  usually  of  no  consequence  whatever.  Cases 
are  on  record  in  which  the  cellular  tissue  has  been  said  to  be  so  blown  up 
with  air  as  to  produce  a  real  embarrassment  to  the  patient's  breathing,  and 
to  require  evacuation  by  scarifications,  but  I  have  never  met  with  anything 
of  the  sort.  If  necessary,  however,  any  quantity  of  air  might  easily  be  let 
out  through  an  exploring  trocar  introduced  in  a  few  convenient  places.  The 
air  generally  disappears  of  itself,  being  probably  taken  up  by  the  fluids  of 
the  part.' 

The  other  complications  of  fractured  ribs  are  very  numerous.   An-,  blood, 
serum,  or  pus,  or  a  mixture  of  several  of  these  fluids,  maybe  effused  into  the 
pleural  cavity.    Pneumothorax  may  be  present  to  an  extent  sufficient  to  cause- 
embarrassment  to  the  breathing,  particularly  if  the  wound  in  the  parietal 
pleura  has  become  closed,  and  in  such  circumstances  the  pneumothorax 
requires  treatment.    Besides  dyspnoea,  there  wiU  be  unnatural  resonance  to- 
percussion  in  parts  away  from  the  injury,  flattenmg  or  convexity  replacmg 
the  natural  concavity  of  the  mtercostal  spaces,  increase  in  the  cncumference 
of  that  side  of  the  chest,  and  loss  of  respiratory  murmm-.    Ji  the  quantity 
effused  be  so  great  as  to  impede  respiration,  the  air  must  be  drawn  off  by  a- 
trocar  or  exhausting-syringe,  and  this  must  be  repeated  as  often  as  neces- 
sary ;  but,  as  Mr.  Le  Gros  Clark  has  pointed  out,  it  hardly  ever  is  necessary, 
since'  when  the  air  is  in  quantity  sufficient  to  press  on  the  lung  that  very 
pressure  opposes  further  extravasation  of  air. 

HfEmothorax,  again,  may  occur  from  wound  of  an  intercostal  artery  or  ot 
some  large  vessel  or  vessels  m  the  lung.  Along  with  the  dyspnoea  there  is 
in  well-marked  cases  much  collapse  or  complete  syncope,  with  other  symp- 
toms of  internal  hemorrhage.  The  physical  symptoms  are  those  of  fluid  m 
the  pleura  (dulness  on  percussion,  bulging  of  the  intercostal  spaces,  los^ 
of  respiratory  murmur),  and  often  metalhc  tinkling  or  splashmg  from  the 
admixture  of  air  with  the  fluid,  and  combined  with  these  often  a  dark  colour 
Tinder  the  skin  of  the  loins,  as  if  from  sugiUation  of  the  blood  through  the 
pleura  into  the  intermuscular  spaces.  If  the  patient  seems  to  be  real  y 
likely  to  Che  fi'om  the  mere  pressure  of  the  blood,  it  is  doubtless  necessary  to- 
di-aw  off  the  fluid  part  with  the  aspirator ;  or  if  this  does  not  give  th^ 
required  rehef,  to  make  an  incision  and  evacuate  the  semi-coagulated  mass  v 
but  such  measures  are  hardly  ever  required,  and  are  deprecated  by  many 
good  surgeons  as  interfering  with  the  closure  of  the  wound  m  the  artery, 
which  is  favoured  by  the  pressure  of  the  clot.  .  ,     •  u 

The  occurrence  of  hydrothorax  or  empyema  as  the  result  of  pleurisy  after 
an  iniury  is  marked  by  the  same  symptoms,  and  requires  the  same  treatmenfc 
as  when  such  conditions  occur  under  other  circumstances,  for  which  I  must 
refer  to  works  on  medicine.  . 

The  other  comphcations  are  much  more  rare,  viz.  lesion  of  the  pericardium 
and  Wt,  injury  to  the  intercostal  arteries,  wounds  of  the  diaphragm 
:ing  iteration  of  the  abdominal  viscera.    As  all  these  ii,uries  are  miich 
7ore  common  from  other  causes  than  from  fracture  of  the  ribs,  they  are 

best  treated  of  separately.  n-bcs  nre 

Fractures  of  the  ribs  are  not  unfrequently  compound    .e  t  e  iibs  a  e 

often  fractured  in  gunshot  and  other  wounds  of  the  chest,  but  the  fiactme 
.  An  interesting  diBCUSBion  on  the  mode  of  removal  of  the  extravasated  an-  ..11  be 

found  in  Mr.  Lo  Gros  Clark's  work,  p.  204. 
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of  tlie  rib  is  in  these  cases  only  a  subordinate  part  of  a  much  graver  injury, 
which  usually  involves  the  lungs,  heart,  or  great  vessels.  The  general 
features  of  such  injuries  will  best  be  understood  from  the  remarks  on 
OuNSHOT  Wounds  in  a  subsequent  chapter,  and  from  those  which  follow 
presently,  on  Penetbating  Wounds  of  the  Chest. 

The  costal  cartilages  may  be  fractured,  although  I  am  not  aware  that  the  Fracture 
injury  can  be  accurately  diagnosed  unless  one  fragment  overlaps  the  other,  °artillges. 
wiiich  does  occasionally  happen.  Delpech  is  quoted  by  Mr.  Poland  as  saying  : 
'  If  the  fracture  takes  place  near  the  sternum  the  internal  fragment  passes 
in  front  and  crosses  the  external ;  the  contrary  when  the  fracture  is  nearest 
the  rib.'  ^  In  such  cases  it  seems  difficult  to  get  the  fragments  into  their 
proper  position  ;  and  as  no  serious  inconvenience  results  from  the  displace- 
ment it  is  unwise  to  use  any  severe  measures  for  that  purpose.  If  the  frag- 
ments can  be  manipulated  into  position,  a  bandage  should  be  applied  to  keep 
them  so.  If  not,  I  should  be  disposed  to  leave  them  to  unite  as  they  are. 
Malgaigne  speaks  favourably  of  the  use  of  a  kind  of  truss.  The  injury  is 
usually  repaired  by  bone,  sometimes  by  a  mixture  of  bone  and  cartilage. 
(See  page  140.) 

Fracture  of  the  sternum  rarely  occurs  as  a  separate  injury,  but  it  is  not  ^/^^g""^® 
very  imcommon  as  a  complication  of  fracture  of  the  spine,  and  it  sometimes,  sternum, 
though  rarely,  accompanies  fr-acture  of  the  ribs.  The  rarity  of  fracture  in  a 
bone  so  exposed  to  violence  as  the  sternum  testifies  to  the  efficiency  of  the 
protection  afforded  to  it  by  the  costal  cartilages,  which  support  it  exactly 
like  so  many  elastic  springs.  The  sternum,  however,  is  sometimes  fractured 
by  direct  violence,  by  indirect  force  (as  in  fracture  of  the  spine),  and  even  by 
muscular  action.'-^  Some  surgeons  seem  to  believe  that  a  frequent  cause  of 
fracture  of  the  sternum  is  the  forcible  impact  of  the  chin  against  the  top  of 
the  bone  in  a  violent  bend  of  the  neck.  The  fr-acture  occurs  generally  in 
the  upper  half  of  the  gladiolus,  or  near  the  junction  of  the  first  and  second 
pieces  of  the  bone,  and  what  is  called  a  fracture  is  often,  as  Mr.  Eivington  ^ 
has  shown,  a  true  dislocation,  there  being  a  regular  diarthrodial  joint  in 
this  situation.  The  symptoms  somewhat  resemble  those  of  fracture  of  a  rib, 
and  there  is  not  generally  much  difficulty  in  detecting  it  by  manipulation 
even  when  there  is  no  displacement,  but  very  commonly  the  upper  fragment 
is  found  behind  the  lower,  leaving  no  doubt  of  the  nature  of  the  case.  In 
fracture  involving  only  the  sternum  there  are  rarely  any  visceral  complica- 
tions. 

The  treatment  is  much  the  same  as  for  fracture  of  the  ribs  ;  the  displace- 
ment often  remains  permanent,  but  no  evil  consequences  need  be  feared  from 
it,  nor  is  the  accident  in  itself  a  formidable  one.  Longitudinal  fissures  in 
the  sternum  have  been  dissected'  in  the  dead  body,  and  more  rarely  recog- 
nised in  the  living  by  the  displacement  of  the  fracture. 

Dislocation  of  the  head  of  the  rib  from  the  spinal  column,  or  of  its  extre-  Dislocation 

•n  T      n    ^  1         r  °f  ribs, 

mity  from  the  sternum,  or  from  the  cartilage,  can  hardly  be  spoken  oi  as  a 

separate  surgical  injury,  since  it  is  usually  only  a  subordinate  part  of  the 

•case,  and  in  any  event  its  treatment  would  be  exactly  the  same  as  that  of 


'  '  Syst.  of  Surg.'  3rd  eel.  vol.  i.  p.  810. 

2  Lyell,  in  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  812. 

■••  '  Med.-Chir.  Trans.'  vol.  Ivii.  p.  101. 
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fractured  rib.  In  Mr.  Lyell  and  Mr.  Poland's  article  in  the  '  System  of 
Surgery '  the  reader  will  find  references  to  tlie  recorded  cases  of  this  rare 
injury. 


Pene- 
trating 
wounds. 
Diagnosis 
between 
■wound  of 
the  lung 
and  wound 
of  the 
pleura 
only. 


Penetrating  wounds  are  such  as  either  open  the  pleural  cavity  only,  or  pass, 
more  deeply,  wounding  the  lungs,  heart,  or  great  vessels.  There  are  no  ahso- 
lute  signs  by  which  a  wound  of  the  pleura  only  can  be  disthiguished  from 
one  of  the  lung,  since  the  passage  of  air  out  of  the  wound  (traumatopnoea>. 
is  noticed  in  wounds  which  terminate  in  the  pleural  cavity.    As  the  parietea- 
of  the  chest  rise  up  in  inspiration  the  air  finds  its  Avay  through  the  wound 
into  the  pleural  cavity,  whence  it  is  expelled  into  the  cellular  tissue  (emphy- 
sema), or  through  the  wound  ftraumatopnasa)  in  expiration.'  However,  w^hen. 
the  lung  is  also  wounded  the  expelled  air  is  usually  churned  up  with  the 
blood  in  the  lung  into  a  fine  bloody  froth,  the  absence  of  which  sign  in  a 
penetrating  wound  encourages  the  hope  that  the  pleura  only  is  wounded. 
Exploration  with  the  finger  or  probe  is  only  permissible  when  there  is  good, 
reason  for  suspecting  that  a  foreign  body  is  lodged  in  the  wound.  Hemo- 
ptysis may  be  present  to  a  certain  extent  when  the  lung  is  not  wounded,  and, 
on  the  other  hand,  it  may  be  (though  it  rarely  is)  absent  when  the  weapon 
has  passed  into  the  lung.    These  remarks  apply,  however,  of  course  rather- 
to  small  punctures  than  to  free  wounds  of  the  lung,  the  nature  of  which  is- 
usually  obvious  enough.    In  the  graver  cases  of  wound  of  the  lung  much  air- 
and  blood  will  be  effused  into  the  pleura,  and  blood  will  also  be  extrava- 
sated  into  the  tissue  of  the  lung  itself,  so  that  the  patient  is  menaced  with 
death  both  from  apnoea,  the  result  of  pressure  on  the  lung,  and  syncope,, 
caused  by  loss  of  blood  and  shock.    The  chief  danger  in  wound  of  the  lung,, 
according  to  Mr.  Le  Gros  Clark,  is  in  the  early  loss  of  blood  :  '  if  this  peril 
be  survived,  the  risk  of  fatal  inflammation  would  appear  to  be  less  imder- 
favouring  conditions  than  might  be  anticipated '  (op.  cit.  p.  217). 

All  penetrating  incised  wounds  of  the  chest,  if  small;  should  be  closed  at- 
once,  and  dressed  antiseptically.    The  temperature  of  the  patient  must  be 
carefully  watched,  and  the  chest  examined  daily  for  effusion.    Should  this- 
occur,  a  small  quantity  of  the  fluid  must  be  withdrawn  with  an  exploring- 
trocar,  and,  if  it  is  turbid,  the  wound  should  be  opened  up  at  once  and  a- 
drainage-tube  inserted.    If  the  wound  is  large  and  the  lung  evidently  ex- 
tensively injured,  it  is  a  better  plan  not  to  completely  close  the  external 
wound,  but  to  insert  a  large  drainage-tube,  to  carry  off  the  effused  blood  into- 
the  antiseptic  dressing  and  so  prevent  its  accumulating  m  the  pleural  cavity. 
The  collapse  should  not  be  interfered  with  at  first,  unless  it  be  so  se- 
vere that  it  theatens  to  prove  fatal.    The  patient  should  be  kept  perfectly 
quiet  and  very  cool.    In  fact,  the  object  of  the  surgeon  should  be  to  avert- 
haemorrhage.    In  reaction,  as  the  pulse  rises  bleeding  may  be  indicated,  and 


'  N61aton  gives  four  conditions  under  which  emphysema  may  occur  :  1.  In  a  wound  of 
the  lung  with  external  wound.  The  air  passes  during  inspiration  into  the  pleural  cavity 
from  the  open  air-cells  and  from  the  outer  air  through  the  wound,  and  in  expiration  is 
pressed  out  through  the  wound  or  into  the  cellular  tissue.  2.  In  a  wound  peneti'ating  the- 
parietal  pleura  but  not  the  visceral,  if  there  is  any  impediment  to  the  free  passage  of  the- 
air  out  again  through  the  wound.  3.  In  wound  of  the  lung  without  external  wound,  as  in 
fi-acture  of  the  ribs.  4.  In  rupture  of  the  lung  without  injury  to  the  visceral  pleura  the- 
air  may  be  extravasatcd  between  the  lobules  of  the  lung,  causing  emphysema  at  the  root- 
of  the  lung,  which  extends  into  the  lower  part  of  the  neck.  In  rupture  of  the  lung  with- 
out injury  to  the  parietal  pleura  pneumothorax  will  occur,  but  no  emphysema.  (N61aton 
•  Path.  Chir.'  vol.  iii.  p.  447.) 
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afterwards,  when  inflammation  threatens  or  has  commenced,  the  treatment 
ah-eady  described  must  be  pm-sued  (p.  211). 

Wounds  of  the  lung  under  favourable  circumstances,  as  in  healthy 
persons,  unite  rapidly,  and  the  prognosis  is  by  no  means  desperate. 

Pneumocele,  or  the  protrusion  of  a  portion  of  the  lung  through  the  wound,  Hernia  of 
takes  place  either  immediately  on  the  accident  (primary),  or  after  an  interval  '® 
(consecutive). 

Primary  hernia  of  the  lung,  when  the  protruding  lung  is  exposed  by  a 
wound,  forms  a  globular  mass,  varying  in  size  from  a  marble  to  a  cricket-ball. 
Its  dark  colour,  shining  surface,  and  crepitating  feel  sufficiently  indicate  its 
nature,  and  distinguish  it  from  a  protrusion  of  the  omentum  which  has 
sometimes  been  observed  in  the  lower  intercostal  spaces.  If  recent,  and  if 
it  can  be  reduced  without  violence,  this  should  be  done,  the  tissues  of  the 
wound  which  constrict  the  neck  of  the  protrusion  being,  if  necessary,  divided, 
in  order  to  allow  of  the  easy  return  of  the  lung  into  the  thoracic  cavity,  when 
the  wound  is  to  be  united.  But  if  some  time  have  elapsed,  and  the  lung  be 
altered  in  structure,  no  attempt  at  reduction  should  be  made,  nor  is  any  other 
mechanical  interference  permissible— the  herniated  lung  must  be  allowed  to 
slough  off.  Some  surgeons  think  it  better  to  tie  a  ligature  round  the  herniated 
portion,  which  may  afterwards  be  removed  if  it  be  thought  advisable,  when 
the  protruded  part  has  contracted  adhesions  to  the  parietes.* 

Primary  hernia  of  the  lung  takes  place  also  beneath  the  skin  in  cases  of 
extensive  fracture  of  the  parietes  of  the  chest  accompanied  by  free  laceration 
of  the  soft  parts.  In  such  cases  it  is  useful  to  repress  the  protrusion  by  a 
carefully  applied  pad. 

Consecutive  hernia  takes  place  after  the  wound  has  cicatrised,  so  that  the 
lung  is  covered  by  skin  or  cicatrix.  It  forms  a  globular,  elastic  tumour, 
which  falls  in  during  inspiration,  disappears  in  holding  the  breath,  and  swells 
in  expiration,  and  particularly  in  coughing.  On  manipulation  it  crepitates, 
and  auscultation  detects  a  harsh-toned  vesicular  murmur. 

Nothing  can  be  done  beyond  protecting  it,  if  it  seems  necessary,  from 
any  accidental  injury  by  adjusting  a  concave  shield  over  it.  This  will  also 
obviate  any  chance  of  the  increase  of  the  protrusion. 

Foreign  bodies  which  are  lodged  in  a  wound  of  the  chest  must  be  ex-  Foreign 
tracted  at  once,  and  many  histories  testify  to  the  possibihty  of  recovery  even 
after  complete  perforation  of  the  thorax  by  a  very  voluminous  foreign  body,  the  thorax, 
as  in  the  celebrated  preparation  in  the  College  of  Surgeons'  Museum,  from  a 
man  who  lived  ten  years  after  having  a  gig-shaft  run  through  his  chest  from 
one  side  to  the  other.  And  life  is  not  incompatible  even  with  the  permanent 
lodgment  of  a  foreign  body,  as  in  Velpeau's  case  of  a  man  who  lived  fifteen 
years  with  part  of  a  fencing-foil  in  his  chest,  which  had  entirely  traversed 
the  thorax,  the  point  being  implanted  in  the  spine,  the  broken  end  fixed  in 
one  of  the  ribs,  and  the  weapon  itself  buried  in  the  lung,  where  it  was  sur- 
rounded by  calcareous  deposit.^  But  such  exceptional  cases  as  this  do  not 
invalidate  the  general  rule  that  foreign  bodies  should  be  removed  at  once 
whenever  it  can  be  done  without  too  great  risk.  Sometimes  the  foreign 
body  (usually  a  bullet)  drops  into  the  pleura,  and  thus  may  entirely  escape 

'  See  a  case  very  clearly  and  succinctly  described  in  'Med.-Chir.  Trans.'  vol.  xx.  p.  378, 
.  by  Mr.  Forde. 

2  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  836. 
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detection,  though  in  some  such  cases  the  substance  has  been  found  by  a 
pvobe,  and  has  been  extracted  either  by  a  pair  of  forceps  or  by  direct  incision. 
If  the  foreign  body  be  left  in  the  pleura  it  will  probably  produce  death  by 
pleurisy  and  empyema,  though  it  is  certainly  not  impossible  that  it  might 
become  encysted. 

ttjmed'ias-       """^  ^^^^^  Weapons  have  penetrated  the  mediastinum  without  wound- 

tinum!pe-'  "^g  any  important  parts,  and  in  still  rarer  cases  the  pericardium  has  been 
Shiart'  yet  the  heart  has  escaped  injury  ;  >  but  no  diagnosis  can,  I 

think,  be  made  between  the  latter  injury  and  that  in  which  the  heart  is  also 

wounded. 

The  symptoms  of  wound  of  the  heart  are  chiefly  those  of  acute  internal 
hfemorrhage,  which  usually  proves  rapidly  fatal.  There  is  a  pecuUar  tremor 
about  the  heart,  with  intermittent  small  pulse ;  and  there  is  also  a  peculiar 
undulating  crepitation  and  bruit  accompanying  the  heart's  action,  and  due  to 
the  blood  effused  around  it  into  the  sac  of  the  pericardium.  The  position  of 
the  wound,  and  the  severe  symptoms  which  accompany  it,  are  the  only  tests 
of  the  reality  of  the  injury  to  the  heart  itself. 

Death  is  the  ordinary  but  not,  as  it  seems,  the  inevitable  consequence  of 
wound  of  the  heart.  The  wound  usually  proves  fatal  by  haemorrhage  into 
the  pericardium,  the  blood  collecting  about  the  heart  and  impeding  its 
motion ;  or  in  case  of  a  free  opening  into  one  of  the  cavities  the  mechanism 
of  the  heart  may  be  destroyed,  the  blood  passing  so  freely  out  of  the  heart 
that  its  pumping  action  is  suspended.^  A  wound  of  the  heart  may  also  prove 
fatal  at  once  by  the  '  shock '  to  the  heart,  or  subsequently  by  pericarditis,  or 
from  some  of  the  many  comphcations  of  penetrating  wounds  of  the  thorax. 
But  there  seems  no  question  that  in  man  and  other  warm-blooded  animals 
wounds  of  the  heart  do  not  always  prove  fatal.  Animals  have  been  dissected 
in  whom  foreign  bodies  have  been  foimd  which  had  been  lodged  for  years  in 
the  substance  of  the  heart,  and  others  who  bore  the  plainest  marks  of  old 
scars.  Nor  are  similar  cases  by  any  means  so  uncommon  as  is  sometimes 
supposed  in  the  human  subject.  Fischer  has  recorded  452  cases  in  which 
wound  of  the  heart  or  pericardium  was  diagnosed,  and  out  of  these  72 
recovered,  and  the  diagnosis  was  in  36  cases  verified  to  the  satisfaction  of 
the  surgeon  by  post-mortem  examination. 

In  a  case,  the  preparation  of  which  is  in  the  Museum  of  St.  George's 
Hospital,  the  symptoms  Avere  at  the  time  ill-marked,  though  the  heart  was 
perforated,  the  bayonet  having  j)assed  through  the  wall  of  the  left  ventricle, 
and  opened  its  cavity.  The  patient  was  a  young  man,  a  Volunteer,  who 
accidentally  fell  on  his  bayonet.  He  withdrew  the  weapon,  ran  a  short 
distance,  and  then  fainted.  When  seen  at  the  Nottingham  Hospital,  an 
hour  afterwards,  he  bore  traces  of  great  loss  of  blood  internally,  but  this 
seemed  chiefly  in  the  left  pleura,  from  which  a  pint  and  a  half  of  blood  was 
drawn  off  next  day.  On  the  day  after  the  accident  pericardial  friction  was 
detected.    He  lived  four  days."* 

'  The  treatment,'  says  Mr.  Poland,  '  will  be  mainly  directed  to  prevent 

'  On  this  subject  consult  Fischer,  Ueber  die  Wunden  des  Herzens  und  des  Herzbeutels, 
Langenbeck's  '  Archiv,'  1868. 

*  Mr.  Le  Gros  Clark  describes  and  figures  a  most  interesting  case  of  bullet-wound  of 
the  heart,  in  which  the  man  survived  fourteen  days,  though  there  was  a  transverse  lace- 
ration an  inch  in  length  in  the  right  ventricle  near  its  root,  and  the  tricuspid  valve  was 
also  lacerated  (op.  cit.  p.  2;j0). 

'  '  Med.  Times  and  Gaz.'  1863,  vol.  ii.  p.  487.  St.  George's  Hospital  Museum,  ser.  vi. 
No.  224. 
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and  arrest  internal  htemorrhage,  by  absolute  repose,  local  and  general  em- 
ployment of  cold,  and  early  vensesection  to  relieve  the  heart '  ;  and  he  also 
recommends  the  uiternal  use  of  belladonna  and  digitahs. 

Paracentesis  of  the  pericardium  has  been  contemplated  in  wounds  of  the  Paracen- 
heart  in  order  to  disembarrass  the  heart  of  the  effused  blood,  but  has  never  been  ^^'^'^iP"'" 
performed  for  that  cause.  It  has,  however,  been  occasionally  resorted  to  when 
effusion  into  the  pericardium,  the  result  of  disease,  could  be  distinguished  to 
such  an  extent  as  seemed  hkely  to  prove  fatal.  The  operation  is  best  per- 
formed in  the  fourth  or  fifth  intercostal  space,  just  to  the  left  of  the  sternum, 
in  exactly  the  same  manner  as  paracentesis  of  the  pleura,'  or  the  parts  may 
be  dissected  mitil  the  distended  pericardium  is  exposed.  In  a  case  recently 
pubHshed,2  the  operation  is  thus  described :  '  A  fold  of  skin  having  been 
raised  over  the  fifth  intercostal  space,  an  incision  a  little  more  than  an  inch 
long  was  made  parallel  to  the  ribs,  in  the  centre  of  the  space,  commencing 
about  two-fifths  of  an  inch  to  the  left  of  the  sternum.  The  layers  of  muscle 
were  then  carefully  divided,  and  an  elastic  dilatation  was  felt,  which  resisted 
a  httle  under  pressure,  while  the  impulse  of  the  apex  of  the  heart  could  be 
indistinctly  perceived.  A  puncture  having  been  made  in  this,  the  point  of  a 
small  trocar  was  introduced,  and  about  10  ozs.  of  fluid  were  removed,  with 
immediate  relief.' 

Two  cases  are  now  on  record  in  which  a  purulent  collection  diagnosed  Evacuation 
as  having  been  contained  in  the  pericardial  sac  has  been  evacuated  by  a  free  °,^gPpericar- 
incision,  washed  out,  and  drained  with  complete  recovery.    My  colleague,  dium  bj- 
Mr.  Eouse,  has  also  recently  operated  on  a  case  of  this  nature.   After  having  mcision. 
twice  aspirated  the  pericardium  in  the  fourth  intercostal  space  of  the  right 
side,  and  the  pus  having  again  accumidated,  he  made  a  free  incision  in  the 
same  situation,  and  having  evacuated  the  pus  and  washed  out  the  cavity,  in- 
troduced a  drainage-tube.    The  boy  made  an  excellent  recovery ;  the  tube 
was  finally  withdrawn  in  about  six  weeks,  and  the  wound  speedily  closed. 
A  paper  by  Dr.  S.  West,  recently  read  before  the  Royal  Med.  and  Chir.  Soc.,^ 
records  one  of  these  cases,  and  gives  the  statistics  of  the  operation  of 
paracentesis  pericardii  up  to  the  date  of  publication. 

Many  great  vessels  may  be  wounded  in  the  cavity  of  the  chest,  but  the  Wounds  of 
-only  cases  which  need  engage  our  attention,  since  "they  are  the  only  ones  n^ammary^ 
susceptible  of  definite  diagnosis  and  treatment,  are  the  wounds  of  the  inter-  and  inter- 
nal mammary  and  of  the  intercostal  arteries,  and  these  are  very  rare,  at  any  ggig. 
rate  as  substantive  injuries.    It  is  possible  that  an  intercostal  artery  may 
be  occasionally  injured  in  fracture  of  the  ribs,  but  I  am  not  aware  that  this 
.lias  been  proved  by  dissection.    The  internal  mammary  artery  may  be 
wounded  in  any  of  the  first  three  spaces  by  a  stab-wound  on  either  side  of 
he  sternum  without  any  division  of  the  costal  cartilages.    Below  the  fourth 
ostal  cartilage  it  is  said  that  it  can  only  be  divided  by  section  of  the  cartilage, 
nd  in  more  than  half  the  cases  that  have  been  noted  the  costal  cartilage  has 
Iso  been  cut.''    An  artery  laid  open  through  a  wound  of  so  dense  a  structure 

'  On  paracentesis  of  the  pericardium  see  Allbutt,  in  '  Lancet,'  June  12,  18(59. 
2  '  Lond.  Med.  Record,'  May  5,  1875,  p.  275. 

'  '  Med.-Chir.  Trans.'  vol.  Ixvi.  p.  235.  An  interesting  case  is  also  reported  by  Dr.  Mac 
onald  of  Nova  Scotia.    '  Brit.  Med.  Journ.'  Oct.  27,  188.S. 

'  See  Tourdes,  '  Annales  d'Hygii'ne  Tublique,'  vol.  xlii.  p.  165,  where  summary  notes 
re  given  of  eleven  cases  :  in  five  of  which,  however,  the  diagnosis  was  not  verified  by 
ost-mortem  examination.    This  author  insists  strongly  on  the  necessity  of  ligature  of 
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as  the  costal  cartilage  can  hardly  be  brought  into  view.  When  the  artery  is 
wounded  in  any  of  the  upper  three  intercostal  spaces  it  may,  according  to 
M.  Tourdes,  be  tied  by  direct  incision. 

The  intercostal  artery  may  be  wounded  in  paracentesis  or  in  a  punctured 
wound  or  gunshot  injury,  and  it  may  be  perfectly  impossible  to  secure  it  in 
consequence  of  its  remote  position  as  well  as  the  retraction  of  its  divided 
ends. 

It  is  not  easy  in  either  case  to  distinguish  the  source  of  the  bleeding, 
though  there  would  be  less  doubt  in  the  case  of  the  internal  mammary  artery 
than  in  that  of  the  intercostal.  The  symptoms  of  bleeding  from  the  latter 
difier  but  little  from  those  of  hasmorrhage  from  a  wound  of  a  vessel  in  the 
lung,  for  in  accidental  injuries  at  least  (as  distinguished  from  surgical  opera- 
tions) the  lung  is  in  all  probability  wounded.  The  main  diagnostic  sign  is 
the  effect  of  pressure  with  the  finger  introduced  into  the  wound,  which  may 
be  enlarged  for  the  purpose.  It  has  also  been  proposed  to  introduce  a  strip 
of  card  or  a  thin  spatula  into  the  wound,  and  judge  of  the  source  of  the 
haemorrhage  by  seeing  on  which  side  of  the  card  the  blood  runs  down.  If 
the  card  is  introduced  into  the  pleura  beneath  the  intercostal  artery,  it  is 
clear  that  if  that  artery  be  the  source  of  the  bleeding  the  blood  will  run 
along  the  outside  of  the  card,  and  if  the  bleeding  be  from  the  lung,  along  its. 
inside. 

The  treatment  of  wounds  of  either  of  these  vessels  has  generally  been 
unsatisfactory.  There  are,  indeed,  some  cases  in  which  the  surgeon  can  tie- 
the  wounded  artery,  but  they  are  exceptional.  In  other  cases  it  may  be 
possible  to  keep  up  pressure  by  the  fingers  of  a  relay  of  skilled  assistants 
long  enough  to  avert  death  by  hemorrhage  :  or  possibly  the  plan  of  uncipres- 
sion  recommended  by  Signer  Vanzetti  might  find  its  use  here  (see  page  109) ; 
or  the  following  plan  may  be  adopted.  A  fold  of  antiseptic  gauze  is  to  be- 
laid over  the  wound  and  its  centre  pressed  into  the  pleural  cavity  with  the 
point  of  the  finger  inserted  between  the  ribs,  leaving  the  margins  outside. 
The  bag  thus  formed  is  to  be  stuffed  with  antiseptic  wool  and  tightly  tied 
around  its  neck.  By  slightly  withdrawing  the  bag,  and  fixing  it,  firm  com- 
pression of  the  wounded  artery  against  the  rib  is  made  and  the  haemorrhage 
may  in  this  way  be  arrested.  Many  good  surgeons,  however  (as  Larrey,^  in 
the  case  of  the  internal  mammary,  and  Assalini  in  that  of  an  intercostal 
artery),  think  that  the  patient  has  on  the  whole  a  better  chance  of  recovery 
if  the  wound  is  simply  closed,  and  coagulation  is  trusted  in  to  repress  the 
haemorrhage,  paracentesis  being  performed  if  the  blood  accumulates  in  the 
pleura  ^  to  such  an  extent  as  to  threaten  life. 


Rupture  '^^^^  heart  is  sometimes  ruptured  even  in  cases  where  there  is  no  direct 

of  viscera  injury  to  the  chest.    Thus,  in  the  case  of  a  mason's  boy  who  fell  from  the 

wound'or  °^      ^reorge's  Hospital  and  was  killed  on  the  spot,  among  other  fatal 

fracture.  Icsions  the  septum  vehtriculorum  of  the  heart  was  found  ruptured  without 


this  vessel  when  wounded,  but  I  am  not  aware  that  the  operation  has  ever  rcallj  been 
practised. 

'  Larrey  speaks  thus :  '  It  is  much  better  to  leave  hremorrhage  from  the  intercostal  or 
internal  mammary  artery  to  nature.  The  wound  being  closed,  the  blood  accumulates  in 
the  thorax,  and  the  lung,  no  longer  compressed  by  the  air,  dilates  again  and  fills  up  the 
cavity.'—'  Clin.  Chir.'  vol.  ii.  p.  181. 

^  In  wounds  of  the  internal  mammary,  low  down,  even  the  pericardium  may  be. 
opened  and  may  be  filled  with  blood. 
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any  other  injury  of  the  chest.    But  such  lesions  hardly  come  within  the 
range  of  practical  surgery. 

In  severe  contusions  of  the  chest  (and  usually  from  the  passage  of  a 
carriage-wheel  over  it)  the  lung  is  sometimes  lacerated  without  the  chest- 
walls  "sustaining  any  visible  injury.  Doubtless  at  the  time  of  the  accident 
the  glottis  is  spasmodically  closed,  and  then  the  lung  is  torn  between  the 
force  impressed  on  it  through  the  chest-walls  and  the  resistance  of  the  air 
confined  in  the  bronchi.  The  injury  is  only  hkely  to  take  place  in  youBg 
persons,  and  frequently  occurs  at  the  root  of  the  lung.  When  the  large  vessels 
in  this  situation  are  torn,  speedy  death  is  the  result.  When  the  pleura  is 
also  ruptured  the  diagnosis  is  more  easy.  The  symptoms  in  that  case  will 
be  hydro-pneumo-thorax  (dulness  at  the  lower  part  of  the  chest,  sonorous 
resonance  at  the  upper,  and  metallic  tinkling,  possibly  with  splashing  on 
succussion),  and  at  the  same  time  dyspnoea,  haemoptysis,  and  sometimes 
subcutaneous  emphysema,  without  any  fracture  of  the  ribs.  When  the  pul- 
monary pleura  has  not  been  ruptured,'  says  Nelaton,i  the  signs  observed  are 
those  of  a  cavity.  Then  the  ear,  applied  to  the  chest,  will  perceive  a  gurgling, 
and  will  hear  vocal  resonance,  and  lastly,  in  some  cases,  metalhc  tinkling. 
To  which  I  will  add,  after  the  same  author  (see  p.  214,  footnote),  that  there 
is  sometimes  emphysema  at  the  root  of  the  neck.  All  these  symptoms  were 
strikingly  illustrated  in  a  case,  reported  in  the  Chnical  Society's  Transac- 
tions,'^ which  was  further  remarkable  as  presenting  the  puzzling  complication 
of  entire  absence  of  breathing  in  the  injured  lung.  The  treatment  is  directed 
to  avoid  and  combat  the  resulting  inflammation,  as  in  any  other  severe 
injury  of  the  chest,  and  there  can  be  no  doubt  that  some  cases  end  in 
recovery.^ 

The  present  seems  the  best  place  to  introduce  a  description  of  the  opera-  Pn^acetv^ 
tion  of  paracentesis  thoracis,  or  thoracentesis. 

Tapping  the  chest  is  a  very  simple  operation,  and  is  required  in  cases 
of  hydrothorax,  empyema,  and  haemothorax.    It  is,  however,  in  cases  of 
hydrothorax  that  it  is  principally  resorted  to,  and  as  the  object  in  these  cases 
is  to  avoid  the  entrance  of  air  in  place  of  the  fluid  removed,  some  form  of 
exhaustmg  syringe  is  generally  used.    At  present  Dieulafoy's  aspirator  is 
commonly  employed,  and  certainly  answers  its  purpose  admirably  (fig.  69). 
The  point  of  selection  is  a  spot  in  the  fifth  intercostal  space  in  the  mid- 
axiUary  line,  and  the  puncture  is  to  be  made  near  the  upper  border  of  the 
lower  rib,  since  the  main  intercostal  vessels  run  near  the  lower  border  of  the 
upper  rib.    The  best  plan,  I  think  (unless  the  parietes  of  the  chest  are  un- 
usually thin),  is  to  make  a  lancet-puncture  on  the  lower  rib,  put  a  finger- 
nail into  the  puncture,  and  enter  the  trocar  along  the  finger-nail.    The  in- 
strument, the  walls  of  the  chest,  and  the  operator's  hands  must  have  been 
previously  thoroughly  disinfected  with  a  solution  of  carbolic  acid  or  other 
antiseptic.    After  the  fluid  has  been  withdrawn  the  small  wound  is  covered 
with  cotton-wool  and  collodion.    If  the  lungs  are  bound  down  by  adhesions, 
and  attempts  to  exhaust  the  fluid  are  made  with  considerable  force,  the 
atmospheric  pressure,  acting  through  the  air-passages  on  the  tissue  of  the 
lungs,  is  no  longer  balanced  by  the  pressure  of  the  parietes,  and  the  tissue 
of  the  lungs  is  forcibly  thrust  towards  the  chest-wall  by  the  air  inside  them, 
to  their  great  detriment.    This  may  cause  tearing  of  the  lungs  and  htemor- 

'  '  Path.  Chir.'  vol.  iii.  p.  494.  -  '  Clin.  Soc.  Trans.'  vol.  xix.  p.  244. 

The  chief  authority  on  this  subject  is  M.  Gosselin's  elaborate  article  in  the  first 
volume  of  the  '  M6m.  cle  la  Soc.  de  Chir.  de  Paris.' 
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rliage  into  the  pleural  cavity.  If  therefore  a  patient  complains  of  pain  after 
a  certain  amount  of  fluid  has  been  withdrawn,  tlie  operation  should  be  at 
once  desisted  from,  but  may  be  repeated  in  a  day  or  two.  If  the  fluid  is 
purulent,  some  further  operative  interference  Avill  probably  be  necessary. 
It  is  right,  first  of  all,  to  try  the  effect  of  emptying  the  pleural  sac  of  pus  by 
means  of  the  aspirator,  if  the  pus  has  only  been  there  a  short  time,  and  in 
a  certain  percentage  of  cases  a  cure  may  be  effected.  In  the  majority  of 
cases,  however,  the  pus  will  reaccumulate  rapidly,  and  then  it  is  necessary 
to  drain  the  cavity  at  once.  The  longer  this  operation  is  delayed,  the  more 
firmly  will  the  lung  become  bound  down  by  adhesions  and  the  less  proba- 
bility will  there  be  of  its  expanding.  As  regards  the  best  position  for  the 
opening,  considerable  difference  of  opinion  exists,  but  it  would  seem,  on  the 
whole,  that  the  point  recommended  for  tapping  the  chest,  viz.  the  fifth  space 
in  the  mid-axillary  line,  is  the  best.  Some  surgeons  select  a  spot  low^er  down 
and  farther  back,  in  the  seventh,  eighth,  or  ninth  space  in  the  post-axillary 
line,  or  just  below  the  inferior  angle  of  the  scapula,  on  the  ground  that  this 


Tig.  69.  The  aspirator.  «.  The  perforated  needle  or  sharp-pointed  cannula,  which  is  ntroduced  into  the 
collection  of  fluid.  It  communicates  with  the  bottle,  d,  by  means  of  an  indiambbertube,  wliich  is  inter- 
rupted at  6  by  a  portion  of  glass  tubing,  so  that  the  nature  of  the  fluid  evacuated  can  be  judged  of  at 
once,  and  the  cannula  either  plunged  deeper  or  withdi'awn.  When  the  handle,  c,  is  in  the  position  shown 
in  the  figure  the  communication  between  the  cannula  and  the  bottle  is  closed.  The  bottle  is  then  ex- 
hausted of  air  by  means  of  the  pump,/.  When  c  is  moved  to  c',  the  cannula  tube  is  opened,  e  is  the 
waste-tube  of  the  bottle,  and  is  closed  by  a  button  at  e.  In  using  the  aspirator  the  vacuum  is  formed, 
and  the  handle,  c,  is  kept  in  the  position  shown  till  the  cannula  has  been  introduced  into  the  fluid  ;  then 
the  handle  is  turned  to  c',  and  the  fluid  fllls  the  bottle.  If  there  is  still  more  fluid,  the  handle  is  turned 
back  to  c,  the  waste  pipe  opened,  aud  the  fluid  emptied  out  of  the  bottle,  which  is  then  again  exhausted, 
and  the  handle  turned  back  to  c'.   This  is  one  of  the  simplest  of  the  many  forms  of  the  aspirator. 

is  the  most  dependent  part.  This,  of  course,  must  vary  with  the  position  of 
the  patient,  and  when  lying  on  the  affected  side  the  mid-axillary  will  be  the 
most  dependent  part.  Moreover,  in  this  situation  the  ribs  are  less  thickly 
covered  with  muscles,  and  are  wider  apart,  so  as  to  admit  of  the  introduction 
of  a  larger  drainage-tube,  and  as  the  lung  expands  this  is  the  last  part  of  the 
chest-wall  with  which  it  comes  in  contact,  so  that  there  is  no  chance  of  any 
fluid  being  left  behind  if  the  opening  is  made  in  this  situation.  Marshall 
has  recommended  a  point  outside  and  below  the  line  of  junction  of  the  fifth 
rib  with  its  cartilage,  on  account  of  the  thinness  of  the  coverings  of  the  chest 
in  this  situation,  and  because  he  believes  that  this  is  where  an  empyema 
naturally  tends  to  point ;  but  experience  has  not  proved  that  any  advantages 
are  gamed  by  selecting  this  spot. 

The  operation  should  be  perfonned  with  strict  antiseptic  precautions, 
including  the  use  of  the  spray.  This,  I  believe,  in  these  cases,  to  be  a  matter 
of  considerable  importance,  for  as  soon  as  the  opening  has  been  made  in  the 
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cliest,  air  is  sucked  in  at  each  inspiration  and  becomes  freely  mixed  with 
the  fluid  in  the  chest,  and  thus  may  give  rise  to  putrefaction  if  the  air  has 
not  been  rendered  aseptic  by  the  spray.  An  objection  to  its  use  has  been 
urged  in  that  it  chills  the  patient's  body  and  is  likely  to  produce  cold  ;  but  if 
the  chest  is  covered  with  a  macintosh  sheet,  with  a  small  opening  in  it, 
corresponding  to  the  site  of  the  operation,  similar  to  that  in  use  in  cases  of 
abdominal  section,  this  danger  is  entirely  obviated.  An  incision  is  to  be 
made,  an  inch  and  a  half  in  length,  along  the  upper  border  of  the  sixth  rib, 
and  the  dissection  carried  down  to  the  pleura.  Before  this  is  opened,  all 
bleeding  should  be  stopped.  The  pleura  is  then  to  be  incised  for  the  whole 
length  of  the  wound  and  the  pus  allowed  to  escape.  The  finger  should  now 
be  inti-oduced,  and  if  this  can  be  done  easily  nothing  more  is  required  except 
to  introduce  the  drainage-tube  and  clean  the  wound.  If,  however,  there  is 
not  room  between  the  ribs  for  the  introduction  of  the  finger,  it  is  better  to 
excise  a  portion  of  a  rib.  The  incision  already  made  must  be  carried  down 
to  the  periosteum  covering  the  sixth  rib,  dividing  it.  With  a  rasparatory 
the  periosteum  is  now  to  be  stripped  off  the  bone,  and  an  inch  or  so  of  the 
rib  removed,  with  cutting  bone-forceps.  If  the  periosteum  is  carefully  sepa- 
rated from  the  bone,  the  intercostal  vessels  will  be  carried  with  it  and  there 
will  be  no  danger  of  their  being  wounded.  Should,  however,  one  of  them 
be  divided  it  can  generally  be  secured  by  a  ligature.  The  periosteum  on  the 
inner  surface  of  the  rib  is  then  to  be  freely  incised,  so  as  to  enlarge  the  open- 
ing into  the  chest  and  admit  of  the  introduction  of  a  full-sized  drainage-tube. 
Different  forms  of  drainage-tube  are  employed  by  different  surgeons.  The 
one  I  have  always  employed  is  an  ordinary  indiarubber  tube,  with  a  shield 
at  the  end,  something  like  a  tracheotomy  tube  ;  but  other  surgeons  prefer  a 
silver  tube,  provided  with  rings  at  its  outer  end,  by  which  it  can  be  attached 
to  the  chest.  It  need  only  be  sufficiently  long  to  enter  the  cavity  of  the 
chest  fully ;  any  further  length  of  tube  needlessly  causes  irritation.  The 
wound  is  to  be  dressed  with  some  antiseptic  absorbent  dressing,  which  will 
require  frequent  changing.  Care  must  be  taken  not  to  remove  the  drainage- 
tube  too  soon.  As  long  as  a  distinct  cavity  remains,  the  tube  ought  to  be 
retained.  When,  on  examination  with  a  probe,  no  cavity  can  be  found,  and 
the  discharge  is  reduced  to  a  small  amomit  of  serous  fluid,  the  tube  may  be 
first  shortened  and  then  finally  withdrawn. 

It  will  sometimes  happen  that  the  cavity  will  not  close.  The  lung  is 
covered  over  with  a  dense  membrane  consisting  of  thickened  pleura  and  in- 
flammatory exudation  which  prevents  its  expansion.  The  only  plan  is  then 
to  adopt  some  means  which  will  permit  the  chest-wall  to  retract,  in  order 
that  the  cavity  may  be  obliterated.  It  has  been  proposed,  therefore,  to  excise 
a  considerable  portion  of  several  ribs  whereby  this  end  may  be  attained,  and 
the  operation  has  frequently  been  performed. •  As  far  as  I  can  gather,  how- 
ever, the  result  has  not  been  so  satisfactory  as  would  justify  us  in  resorting, 
lightly  at  all  events,  to  what  cannot  but  be  regarded  as  a  very  serious 
procedure. 

'  See  a  paper  by  Mr.  Eickman  T.  GocUee  ('  Lancet,'  Jan.  30,  1886),  in  which  the  author 
gives  the  notes  of  seven  cases,  in  which  lie  had  removed  portions  of  one  or  more  ribs,  but 
in  only  one  had  the  opening  completely  closed  at  the  time  of  publication  of  the  paper. 
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CHAPTER  xrr. 

INJURIES  OF  THE  ABDOMEN. 


Blows  on  the  abdomen  are  always  to  be  regarded  with  some  apprehension. 
They  often  produce  a  good  deal  of  immediate  shock,  even  when  no  permanent 
ill-effects  follow.  That  a  severe  blow  on  the  epigastrium  may  destroy  life  by 
mere  shock,  without  any  visible  lesion,  is  an  old  doctrine  which  cannot  be  said 
to  be  exploded,  although  Mr.  Pollock  has  shown  that  much  of  the  evidence  on 
which  it  rests  is  highly  unsatisfactory.^  If  the  fact  is  true  its  explanation  is 
probably  to  be  sought  in  some  direct  effect  on  the  great  sympathetic  system 
around  the  semilunar  ganglia,  analogous  to  'concussion'  of  the  other  great 
nervous  centres.  But  the  event  is  unquestionably  a  very  rare  one,  and  its 
treatment  would  resolve  itself  into  that  of  collapse  (see  p.  113).  The  more 
formidable  immediate  dangers  in  contusions  of  the  abdomen  are  rupture  of 
one  of  the  abdominal  viscera,  or  laceration  of  the  i^eritoneum,  followed  by  acute 
peritonitis,  or  by  chronic  peritonitis,  or  suppuration  in  or  beneath  the  abdo- 
minal walls. ^  Cases  where  there  is  no  symptom  of  %'isceral  lesion,  but  where 
the  blow  has  been  severe,  and  the  pain  is  great  or  extravasation  extensive, 
should  be  watched  with  much  care.  The  bowels  should  be  kept  inactive  for 
several  days  by  doses  of  opium  proportioned  to  the  amount  of  pain,  warm 
fomentations  sprinkled  with  laudanum  or  turpentine  should  be  appHed  over 
the  belly,  or  leeches  to  the  painful  part ;  and  all  distension  of  the  intestines 
should  be  sedulously  avoided,  the  patient  being  kept  on  meagre  diet  given  in 
very  small  quantity,  at  short  intervals.  If  peritonitis  comes  on  it  must  be 
treated  according  to  the  general  symptoms  and  the  patient's  state  of  health. 
In  aU  cases  opium  is  to  be  given  by  the  mouth,  or  morphia  injected  subcu- 
taneously  ;  in  cases  of  sthenic  inflammation  I  entertain  no  doubt  of  the  good 
effects  of  mercury ;  and  in  such  cases  free  bloodletting  is  very  advantageous 
— twenty  or  thirty  leeches  to  the  abdomen,  repeated  if  necessary — or  even 
vensesection.  In  cases  of  low  diffuse  suppuration  (whether  internal  or  ex- 
ternal to  the  peritoneal  cavity),  with  quick  weak  pulse,  vomiting,  tympanitis, 
and  dry  tongue,  stimulants,  even  in  large  quantity,  may  be  required.  Sup- 
puration near  the  seat  of  injury  should  be  carefully  watched  for,  and  an  early 
and  free  exit  given  to  the  matter.  Lately,  the  familiarity  which  surgeons  have 
obtained  of  other  operations  on  the  peritoneal  cavity  has  encouraged  them 
to  treat  acute  peritonitis  by  direct  incision  and  wasbing  out  the  abdominal 
cavity  copiously  with  antiseptic  solutions.  Instances  of  the  success  of  this 
practice  have  been  published  by  Mr,  Treves  and  Mr.  Howard  Marsh.'  It  is 
obvious,  however,  that  very  frequent  failures  must  be  anticipated,  but  I  enter- 
tain no  doubt  that  the  treatment  is  very  appropriate  in  traumatic  cases. 

'  See  '  Syst.  of  Surg.'  3rcl  eel.  vol.  i.  p.  804.  Mr.  Le  Gros  Clark,  whilst  admitting  the 
possibility  of  fatal  shock  without  visible  lesion,  says  that  he  has  never  met  with  such  a 
case.  (Op.  cit.  p.  2G7.)  The  present  edition  of  Mr.  Pollock's  essay  does,  however,  contain 
a  case,  which  I  think  is  conclusive  as  to  the  reality  of  the  occurrence.    (Op.  cit.  p.  867.) 

«  In  some  cases  of  severe  contusion  of  the  abdomen  the  muscles  may  be  more  or  less 
lacerated.    It  is  the  rectus  \vJiich  is  usually  the  seat  of  this  injury. 

'  '  Med.-Chir.  Trans.'  vol.  Ixviii.  p.  175. 
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The  stomach  is  very  seldom  ruptured  without  direct  wound,  and  Avhen  this  Kupture 
does  take  place  the  collapse  is  sudden  and  complete,  and  death  occurs  in  a  few 
hours.  In  a  well-marked  case  published  by  the  late  Mr.  Moore,'  one  of  the 
main  symptoms  was  the  excruciating  pain  which  was  caused  by  the  adminis- 
tration of  small  quantities  of  brandy.  There  will  probably  be  urgent  thirst, 
but  there  will  be  no  vomiting,  unless  the  rupture  be  very  small  or  incomplete. 
No  accurate  diagnosis  is  possible,  and  therefore  treatment  can  be  of  little  avail. 
Mr.  Pollock  conjectures  that  in  some  cases  of  small  laceration,  occurring 
possibly  between  the  attachments  of  the  layers  of  omentum,  the  patient  may 
temporarily  recover,  with  a  gastric  fistula,  and  quotes  a  case  which  may  be 
so  interpreted. 

The  diaphragm  may  also  be  ruptured  by  a  severe  contusion.  The  only 
known  consequence  is  a  phrenic  hernia.  The  subject  is  discussed  in  the 
chapter  on  Heenia. 

Eupture  of  some  part  of  the  intestine  is  a  tolerably  frequent  and  a  very  Rupture 
fatal  injury.  It  occurs  in  any  part  of  the  bowel,  '  from  the  commencement  of     ®  ' 
the  duodenum  to  the  termination  of  the  sigmoid  flexure  of  the  colon  '  (Pollock). 
.  The  laceration  varies  in  extent,  being  sometimes  little  more  than  a  pin- 
hole, at  others  involving  the  whole  or  almost  the  whole  circumference  of  the 
bowel. 

The  injury  is  caused  by  severe  contusion,  such  as  the  kick  of  a  horse  or  the 
passage  of  a  wheel  over  the  abdomen  when  the  intestine  is  full ;  for  there  is 
no  evidence,  as  far  as  I  know,  that  the  intestine  can  be  ruptured  when  collapsed ; 
and  this  is  a  very  important  distinction  between  rupture  from  contusion  and 
perforation  by  direct  wound.    Many  instances  of  sword  and  bullet  wounds  of 
the  intestines  have  been  recorded  in  which  recovery  has  ensued,  though  the 
occurrence  of  ffecal  fistula  has  proved  the  reality  of  the  lesion  of  the  bowel." 
And  such  cases  are  easily  intelligible  if  we  suppose  that  the  bowel  was  empty 
at  the  time  of  the  wound,  so  that  no  ffecal  fluid  or  gas  escaped  into  the  peri- 
toneal cavity  at  the  moment  of  the  perforation.    For  the  mucous  membrane 
of  the  bowel  protrudes  at  once  through  the  lips  of  the  wound  in  the  muscular 
:and  serous  coats,  and,  assisted  by  the  contraction  of  the  muscular  fibres,  so 
effectually  closes  the  aperture  that  no  extravasation  takes  place.  By  the  time 
that  the  injured  bowel  becomes  distended  with  fteces  its  wounded  part  has  con- 
tracted adhesions  to  the  neighbouring  coils  and  to  the  parietes,  so  that  the 
faeces  find  their  way  out  of  the  external  wound,  not  into  the  peritoneal  cavity. 
This  protrusion  of  the  mucous  coat  occurs  also  in  the  case  of  internal  rupture.^ 
But  here,  since  the  bowel  is  distended  when  ruptured,  and  since  there  is  no 
exit  for  the  contents  except  through  the  wound,  there  must  occur  instanta- 
neously on  the  rupture  a  free  escape  of  ffecal  gas  at  any  rate,  and  in  all  prob- 
ability an  effusion  also  of  faecal  fluid  into  the  peritoneal  cavity,  though  the 

'  See  '  Syst.  of  Surg.'  vol.  i.  p.  876,  3rcT  ecT. 

^  Amongst  many  other  equally  convincing  cases  I  would  refer  the  reader  to  one  illus- 
trated by  a  very  striking  photograph  in  the  Circular  No.  6  of  the  American  Surgeon- 
General,  Nov.  1,  1865,  p.  26.  In  this  case  the  ball  had  jDassed  clean  through  the  abdomen 
and  emerged  near  the  spine.  There  had  been  frecal  discharge  from  both  wounds,  and  a 
mass  of  sphacelated  omentum  was  discharged  from  one  of  them.  Still  the  patient  re- 
covered, and  was  in  perfect  health  at  the  date  of  the  report. 

'  See  a  case  by  Mr.  Partridge,  '  Path.  Trans.'  vol.  xii.  p.  109,  where  death  occurred 
eight  days  after  laceration  of  almost  the  whole  circumference  of  the  jejunum.  The 
mucous  membrane  had  so  completely  plugged  the  opening  that  there  was  no  trace  of  ex- 
travasation of  the  contents  of  the  bowel  into  the  peritoneal  cavity. 
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latter  may  sometimes  be  in  such  small  amount  as  not  to  be  discoverable  after 
death.  Thus  the  germs  of  fatal  inflammation  are  in  all  probabihty  implanted 
on  the  serous  membrane ;  and  there  is  not,  as  far  as  I  can  discover,  any 
perfectly  satisfactory  proof  that  complete  rupture  through  all  the  coats  of  tlic 
bowel  without  external  wound  has  ever  been  followed  by  recovery.  At  the 
same  time  there  have  miquestionably  been  cases  in  which  the  symptoms  liave 
been  held  to  justify  the  diagnosis  of  ruptured  bowel  which  have  ended  in  re- 
covery ;  and  the  theoretical  possibility  of  recovery,  even  in  cases  of  complete 
ruptm-e,  has  not  been  disproved ;  for  we  are  not  entitled  to  assert  that  the 
effusion  of  ftecal  gas  must  inevitably  prove  fatal ;  and  there  is  again  the 
remote  possibility  that  although  the  bowel  may  be  ruptured,  yet  the  rupture 
may  not  implicate  the  peritoneum.  Consequently  the  injury  must  be  treated 
with  a  view  to  recovery. 

Rupture  of  the  intestine  can  generally  be  diagnosed,  though  sometimes 
not  until  too  late  for  operative  treatment  to  be  of  much  avail.  After  a  severe 
blow  on  the  abdomen  acute  pain  comes  on  shortly  before  the  pain  of  the 
injury  has  subsided,  often  accompanied  with  much  collapse  (though  not 
always  so'),  with  urgent  vomiting,  intense  thirst,  great  tenderness  of  the 
abdomen,  involuntary  contraction  of  the  abdominal  muscles,  usually  rapid 
sinking,  with  coldness  of  the  surface,  lividity,  and  loss  of  pulse  some  time 
before  death.  As  the  case  goes  on,  the  vomit,  which  at  first  consists  merely 
of  food,  becomes  bilious,  and  then  more  and  more  resembles  the  contents  of 
the  small  intestines  ;  but  I  have  never  seen  absolute  faecal  vomiting.  Tym- 
panitis usually  succeeds,  probably  from  paralysis  of  the  bowel — the  result  of 
an  impression  on  the  sympathetic  system  of  nerves.  The  collapse  which 
depends  on  general  shock  may,  as  Mr.  Le  Gros  Clark  points  out,  be  distin- 
guished from  that  caused  by  haemorrhage,  since  in  the  latter  case '  the  patient 
usually  refers  his  suffering  to  some  isolated  spot,  where  fulness  or  dulness  on 
percussion,  or  both,  may  be  detected.' 

Treatment  has  hitherto  been  directed  to  prevent  any  re-opening  of  the 
laceration — i.e.  to  keep  the  lacerated  bowel  perfectly  quiet  until  union  has 
occurred ;  and  this  is  the  more  important  when  we  recollect  that  even  if  we 
believe  all  complete  lacerations  of  the  bowels  to  be  fatal,  yet  we  often  see  in 
cases  of  hernia  the  distended  intestine  partly  lacerated  on  its  external  surface 
by  injudicious  violence,  and  that  if  the  same  thing  took  place  in  contusion  it 
might  produce  symptoms  very  similar  to  those  above  described.  Now,  such 
an  incomplete  laceration  would  doubtless  heal  under  favourable  circumstances, 
if  the  part  is  kept  at  perfect  repose,  whilst  distension  and  movement  might 
easily  render  it  complete,  or  set  uj)  fatal  inflammation. 

Absohtte  rest  must  be  enforced— i.e.  the  patient  must  be  not  only  confined 
to  bed,  but  be  prevented  from  making  the  slightest  movement  which  can 
disturb  the  abdomen ;  opium  must  be  administered  in  small  doses  often 
enough  to  relieve  the  pain,  if  possible,  and  to  keep  the  bowels  quite  quiet, 
while  any  renewed  distension  of  the  intestine  must  be  avoided  by  a  rigid 
abstinence  from  food.  For  the  first  two  days  not  a  morsel  of  food  nor  a 
drop  of  fluid  should  be  given,  and  then  only  just  so  much  fluid  nutriment 
must  be  given  in  very  small  quantities  as  will  support  life,  and  thirst  must 
be  alleviated  by  sucking  small  pieces  of  ice. 

But  there  is  no  doubt  that  cases  do  arise  in  which  abdominal  section 

'  See,  in  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  877,  a  striking  instance  of  the  complete 
absence  of  coUapse  an  hour  after  the  receipt  of  an  injury  in  which  the  bowel  was  rup- 
tured. 
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should  be  practised,  the  wound  in  the  gut  sutured,  and  the  peritoneal  cavity 
cleared  of  all  clots  and  effused  contents  of  the  intestine.  If  there  is  reasonable 
ground  for  believing  that  the  uatestme  has  been  completely  ruptured,  seeing 
that  the  injury  is  almost  inevitably  fatal,  it  is  the  duty  of  the  surgeon  to  per- 
form laparotomy,  as  giving  the  patient  the  only  chance  of  recovery.  And 
this  should  be  done  as  early  as  possible  after  the  receipt  of  the  injury,  other- 
wise a  septic  peritonitis  will  be  set  up  which  will  materially  diminish  the 
prospects  of  a  successful  issue. 

Rupture  of  the  liver  is  a  tolerably  common  injury,  and  one  which  is  not 
necessarily  fatal,  though  it  usually  is  so.'  Cases  have  occurred  in  which  a  or  gall- 
rupture  of  the  interior  of  the  liver  has  been  found,  the  peritoneal  coat  being  tiladder. 
untorn,  and  such  injuries  are  evidently  susceptible  of  repair,  if  they  do  not 
involve  too  large  vessels.  But  it  seems  certain  also  that  small  lacerations  of 
the  surface  of  the  liver  may  heal.  I  once  saw  a  case^  in  which  all  the  symp- 
toms of  laceration  of  the  liver  were  certainly  present.  The  man  recovered, 
and,  about  a  year  afterwards,  died  from  another  cause.  On  dissection,  traces 
of  some  injury  were  found  on  the  surface  of  the  liver,  though  it  was  impossible 
to  say  exactly  what  the  extent  of  the  lesion  had  been.^ 

Rupture  of  the  liver  is  also  sometimes  produced  by  fragments  of  the  ribs 
perforating  the  diaphragm.  Such  injuries  are  almost  of  necessity  fatal. 
Uncomplicated  rupture  of  the  liver  causes  death  primarily  either  by  hjemor- 
rliage  or  by  extravasation  of  bile  into  the  peritoneal  cavity,  and  secondarily 
by  peritonitis.  When,  therefore,  the  laceration  extends  into  one  of  the  large 
bile-ducts  or  the  gall-bladder,''  the  injury  must  prove  fatal ;  and  when  the 
substance  of  the  organ  is  so  deeply  broken  up  that  several  large  vessels  are 
laid  open,  the  bleeding  can  hardly  be  expected  to  stop.  It  is  only  the  more 
superficial  injuries  in  which  recovery  can  be  anticipated.  In  cases  which  are 
not  fatal  from  haemorrhage,  jaundice  and  clay-coloured  motions  may  follow 
the  injury. 

The  diagnosis  of  rupture  of  the  hver  must  commonly  be  only  conjectural, 
resting  on  the  nature  of  the  accident,  the  pain,  and  sometimes  bruising,  over 
the  region  of  the  liver  (which  is  by  no  means  always  observed),  the  collapse, 
the  symptoms  of  haemorrhage,  and  occasionally  the  accumulation  of  fluid  in 
the  peritoneum. 

The  treatment  must  be,  as  in  all  other  similar  injuries,  absolute  rest,  small 
and  repeated  doses  of  opium,  the  application  of  ice  to  the  part,  and  possibly 
the  administration  of  styptics. 

If  peritonitis  comes  on  afterwards,  the  usual  treatment  must  be  adopted, 
though  antiphlogistic  measures  must  only  be  employed  with  the  greatest 
caution. 

The  symptoms  of  rupture  of  the  spleen  are  practically  indistinguishable  tiie'spleen!^ 
from  those  of  rupture  of  the  liver.    The  situation  of  the  contusion,  if  known, 
will  justify  a  conjecture  that  it  is  the  spleen  rather  than  the  liver  which  is 

'  Mr.  Le  Gros  Clark  takes  a  still  more  favourable  view  of  these  injuries.    He  says  : 
If  the  first  effects  of  shock  and  hosmorrhage  are  survived,  recovery  from  lesion  of  the 
liver  or  kidney  is  probably  not  infrequent.'    (Op.  cit.  p.  292.) 
^  '  Path.  Soc.  Trans.'  vol.  xi.  p.  140. 

'  Mr.  Pollock  quotes  from  the  records  of  St.  George's  Hospital  a  still  more  conclusive 
case.  A  man  died  from  the  effects  of  fracture  of  the  spine  three  weeks  after  the  accident. 
An  extensive  but  not  deep  laceration  of  the  liver  was  found,  which  had  almost  entirely 
healed.    '  Syst.  of  Surg.'  vol.  i.  p.  880,  3rd  ed. 

For  a  case  of  rupture  of  the  gall-bladder  see  Fergus,  '  Med.-Chir.  Trans.'  vol.  xxxi. 
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iHipturod,  but  no  exact  diagnosis  can  be  made.  The  treatment,  liowevei-. 
being  identical,  no  importance  attaches  to  the  differential  diagnosis.  Tlie 
spleen  being  a  still  more  vascular  organ  than  the  hver,  its  laceration  usually 
produces  even  more  acute  haemorrhage. 

Eupture  of  Kupture  of  the  kidney  is  more  common  than  that  either  of  the  liver  or 
and  ureter,  spleen,  and  it  is  a  far  less  formidable  injury,  since  it  seldom  involves  the  peri- 
toneum. In  fact,  it  seems  probable  that  the  real  nature  of  the  injury  in 
many  of  the  cases  classified  as  '  ruptures  '  might  be  more  correctly  described 
as  '  bruise,'  there  being  probably  no  visible  laceration.  There  is  no  doubt, 
however,  that  extensive  lacerations  may  heal,  and  a  preparation  in  the 
Museum  of  St.  George's  Hospital'  shows  a  rupture  which  has  di-\dded  the 
kidney  into  two  parts  and  obliterated  the  ureter,  but  from  which  the  patient 
entirely  recovered,  dying  a  year  afterwards  in  consequence  of  granular  de- 
generation of  the  other  uninjured  kidney. 

The  symptoms  of  uncomplicated  rupture  of  the  kidney  are  merely  those 
of  a  bruise  on  the  back,  with  pain  in  the  lumbar  region,  collapse,  the  presence 
of  fulness  and  dulness  on  the  injured  side,  and  hsematuria  occurring  imme- 
diately on  the  injury.  Haemorrhage,  however,  is  not  always  present,  or  may 
occur  in  very  small  quantities.  In  the  case  above  referred  to  hsematuria  was 
very  transient,  lasting  only  a  single  day,  for  the  ureter  had  evidently  been 
obstructed  by  coagula,  and  thus  all  further  haemorrhage  was  suppressed. 
This,  however,  involved  the  entire  loss  of  the  kidney  as  a  secreting  organ. 
Generally  the  bleeding  ceases  gradually,  and  the  viscus  is  probably  not 
seriously  altered  in  structure.  In  some  cases,  if  the  laceration  has  extended 
through  the  capsule,  blood  and  urinous  fluid  get  infiltrated  around  the  kidney, 
and  an  abscess  results,  which  usually  presents  in  the  loins,  and  to  which  an 
early  opening  should  be  given.  Similar  effects  are  attributed  to  laceration 
of  the  upper  part  of  the  ureter  or  of  the  pelvis  of  the  kidney. ^  Many  such 
cases  have  been  brought  to  a  favourable  issue.  When  rupture  of  the  kidney 
is  complicated  with  laceration  of  the  peritoneum  in  front  of  it,  the  blood  and 
urinous  fluid  will  pass  into  the  peritoneal  cavity,  and  the  case  will  probably 
prove  rapidly  fatal.  Such  injuries  are  indistinguishable  from  laceration  of 
the  liver  and  spleen,  with  which  they  are  frequently  combined. 

Death  in  uncomplicated  rupture  of  the  kidney  is  caused  either  primarily  by 
haemorrhage  or  peritonitis,  or  secondarily  by  cystitis,  pyaemia,  or  abscess,  and 
this  abscess  may  either  present  behind  in  the  loin,  when  speedy  exit  is  to  be 
given  to  the  matter,  or  may  make  its  way  in  front,  and  cause  peritonitis  even 
in  cases  where  the  peritoneum  itself  is  quite  uninjured.^  The  treatment 
must  therefore  be  directed  at  first  to  the  suppression  of  hjemorrhage  by 
complete  rest,  opium,  leeches  to  the  loins,  and  perhaps  styptics  (acetate  of 
lead,  gr.  iij .  every  three  hours,  or  gallic  acid  m  10-gr.  doses  every  two  hours), 
the  bowels  being  kept  freely  open.  If  blood  collects  in  the  bladder  the  urine 
must  be  drawn  off,  and  the  clots  washed  away  by  a  stream  of  water  injected 
through  a  double-eyed  catheter. 

On  the  first  uidication  of  abscess  an  exploratory  pmicture  must  be  made, 
and  the  abscess  opened  by  the  knife  and  freely  drained. 

'  ,Ser.  xi.  No.  4.    The  case  is  reported  in  '  Path.  Trans.'  vol.  xi.  p.  140. 

2  See  Stanley,  'Med.-Chir.  Trans.'  vol.  xxvii.,  for  two  cases,  one  of  which  proved  fatal. 
The  pelvis  of  the  kidney  was  found  ruptured. 

See  Pollock,  op.  cit.  p.  883.  May  not  this  be  the  explanation  of  a  case  reported  by 
Mr.  Le  Gros  Clark  ('  Lectures  on  th  Principles  of  Surgical  Diagnosis,'  p.  3.S3)  in  which 
rupture  of  the  bladder  was  suspected? 
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Wounds  of  the  abdomen  are  divided  into  (1)  superficial  wounds— those  Wounds, 
which  imphcate  the  parietes  only  ;  and  (2)  penetrating— iho^Q  in  which  the 
peritoneal  cavity  is  opened.  Penetrating  wounds  may  be  (a)  simple,  i.e.  there 
may  be  no  indication  of  any  injury  to  the  viscera,  or  [b)  the  viscera  may  be 
wounded  but  not  protruding,  or  (c)  the  viscera  may  protrude,  but  uninjured, 
or  (d)  the  protruding  viscera  may  also  be  wounded. 

1.  Superficial  wounds  are  to  be  treated  on  the  same  principles  as  wounds 
in  any  part  of  the  body,  but  with  this  caution  :  that  as  the  subperitoneal 
space  may  very  probably  be  laid  open,  in  which  haemorrhage  may  go  on  to  any 
■extent,  or  in  which  suppuration  may  extend,  producing  irritation  and  inflam- 
mation on  either,  or  both,  sides  of  the  peritoneum,  •  the  surgeon  should  always 
be  ready  to  enlarge  the  wound,  with  the  view  of  securing  any  deep  vessel  which 
■jnay  be  wounded,  or  of  giving  exit  to  inflammatory  products. 

In  all  cases  of  wound  of  the  abdominal  parietes  the  surgeon  must  also  be  Foreign 
most  actively  on  the  watch  for  the  possibility  of  lodgment  of  foreign  bodies. 
Many  histories  testify  to  the  enormous  size  of  foreign  bodies  which  may  be  wouncl.s. 
buried  in  the  abdomen  and  may  entirely  escape  observation  for  the  time,  though 

.afterwards  they  must  produce  most  serious  mischief.  It  is  quite  true  that 
exploration  without  urgent  motive  is  a  proof  of  very  bad  judgment,  but  when 
there  is  any  reason  to  suspect  the  lodgment  of  a  foreign  body  the  wound 
should  be  very  gently  yet  thoroughly  explored,  and  the  foreign  substance  at 

•once  removed. 

When  any  foreign  body  present  has  been  removed  and  all  bleeding  vessels 
carefully  secured,  the  wound  is  to  be  sewn  up,  and  the  patient  kept  in  such 
.a  position  as  will  keep  the  walls  of  the  belly  relaxed.  Even  if  the  wound  is 
•.somewhat  lacerated,  it  seems  better  to  bring  its  edges  into  apposition.  In 
•cases  of  extreme  laceration  the  surgeon  must  use  his  own  judgment,  inclining 
towards  such  an  amoimt  at  any  rate  of  apposition  as  will  secure  the  patient 
against  the  protrusion  of  the  intestines  through  the  wound.  Ventral  hernia 
is  a  common  consequence  of  abdominal  wounds,  which  is  spoken  of  in  the 
■chapter  on  Hernia. 

2.  (a)  Penetrating  wounds,  in  which  there  is  no  indication  of  injury  to  the  gju^pie 
viscera,  or  ha  which  the  viscera,  being  exposed,  are  known  to  be  uninjured,  are  penetrating 
to  be  treated  in  the  manner  so  familiar  to  surgeons  in  operations  for  hernia  and 
•ovariotomy,  i.e.  they  should  be  brought  together  by  sutures  through  the 

whole  thickness  of  the  parietes,  including  the  peritoneum,  and  the  patient 
should  be  kept  moderately  under  the  influence  of  opium.  The  patient 
should  be  placed  in  such  a  position  as  will  relax  the  abdominal  walls,  and 
kept  absolutely  at  rest  on  a  low  diet  of  fluids. 

(6)  Wounds  in  which  the  viscera  are  wounded  but  do  not  protrude  are  Wounds 
amongst  the  most  serious  injuries  met  with  in  the  abdomen,  and,  the  smaller 
the  wound  is,  the  greater  may  be  the  danger.    Gunshot  wounds  are  spoken  not  pro- 
of in  another  chapter  ;  the  injuries  commonly  met  with  in  civil  practice  are 

'  either  stabs  or  incised  wounds.  In  these  the  surgeon  can  often  only  suspect 
the  visceral  injury  from  the  pain  and  collapse  which  are  present,  at  other 
times  the  escape  of  the  contents,  urine,  fsBces,  bile,  or  gas,  through  the  wound 
afiords  a  certain  proof  of  the  nature  of  the  lesion.    If  there  is  undoubted 

*  evidence  of  a  wound  of  one  of  the  hollow  viscera,  i.e.  stomach  or  intestine,  I 
have  no  doubt  that  it  is  the  duty  of  the  surgeon  to  lay  the  peritoneal  cavity 

'  I  cannot  say  that  I  recognise  the  distinction  which  some  authors  endeavour  to  draw 
between  diffuse  peritonitis  and  diffuse  subperitoneal  inflammation.  As  far  as  I  have  seen 
ihey  produce  the  same  symptoms,  and  often  coexist. 
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freely  open,  stitcli  up  the  wounded  viscus,  wash  out  the  peritoneal  cavity 
thoroughly,  and  afterwards  unite  the  wound,  treating  the  case  with  tlie 
strictest  Listerian  precautions. 

(c)  "When  any  of  the  abdominal  viscera  protrude  uninjured  through  a 
wound,  the  first  care  of  the  surgeon  should  be  to  free  their  adhesive  peritoneal 
surface  from  any  small  foreign  bodies  which  may,  and  very  often  do,  stick  to- 
them  ;  then  return  them  into  the  belly  with  as  little  violence  as  possible,  and 
treat  the  case  exactly  as  after  strangulated  hernia.    The  bowel  or  omentum 
protrudes  much  more  often  than  any  of  the  solid  viscera  or  than  the  bladder.. 
The  intestine,  if  unwounded,  should  in  all  cases  be  returned,  even  though 
somewhat  contused  or  abraded,  and  for  that  purpose,  if  the  accumulation  of 
air  in  the  bowel,  or  the  thickening  of  its  coats  from  obstruction,  has  rendered 
it  impossible  to  pass  it  back  otherwise,  the  wound  is  to  be  gently  enlarged  by 
a  very  slight  nick  in  one  or  two  places,  just  as  in  hernia.   A  precaution  is  tO' 
be  observed  which  is  hardly  required  in  hernia,  viz.  to  be  very  careful  not  to- 
push  the  bowel  into  an  interstice  between  the  muscles  or  into  the  subperitoneal 
tissue.    The  finger  should  be  passed  fairly  through  the  woimd,  to  make  sure, 
that  the  reduction  has  been  complete.   The  omentum,  though  not  absolutely 
wounded,  is  often  so  altered  in  texture  from  exposure  or  obstruction,  or  sO' 
beset  with  foreign  bodies,  that  the  surgeon  may  fairly  prefer  to  remove  it  after- 
passing  a  ligature  through  its  base,  of  course  making  sure  first  that  no  bowel 
is  implicated  in  its  folds. 

When  any  part  of  the  solid  viscera  protrudes  (which,  however,  rarely  hap- 
pens, except  in  shell  or  other  gunshot  wounds),  the  sm-geon  will  be  guided 
by  the  condition  of  the  protruding  part,  and  the  ease  of  reduction,  in  his- 
ciaoice  between  returning  it,  encircling  it  with  a  ligature,  or  leaving  it  in 
situ ;  nor  are  such  cases  frequent  enough  (at  least  in  civil  practice)  to  enable- 
me  to  lay  down  any  definite  rule,  but  in  my  own  opinion  the  last  course  would 
usually  be  the  best. 

The  removal  of  the  enlarged  spleen,  when  the  patient's  life  is  threatened 
by  the  symptoms  caused  by  it,  has  been  undertaken  many  times,  and  occa- 
sionally with  success.  No  precise  directions  are  required  for  the  operation, 
which  is  conducted  somewhat  after  the  manner  of  ovariotomy.  The  dangers,. 
which  are  very  great,  depend  chiefly  on  shock  and  on  the  possibiUty  of  rup- 
ture of  the  vessels  in  the  pedicle  before  they  have  been  properly  secured,  as 
well  as  on  the  tendency  to  secondary  htemorrhage,  which  is  very  great  in.  cases- 
of  leucocythtemia.  It  seems  that  up  to  the  year  1882  the  spleen  had  been 
removed  twenty-nine  times — sixteen  times  for  leucocytha^mia,  and  thirteen 
times  for  various  other  morbid  conditions.  In  none  of  the  former  sixteen  did 
recovery  ensue, >  while  eight  out  of  the  latter  thirteen  survived.  No  doubt  in 
many  of  these  thirteen  cases  the  operation  was  superfluous.  In  none  of  them 
was  the  operation  performed  for  injury  or  its  results.  In  twenty-six  cases  the 
spleen  (or  perhaps  in  some  only  a  portion  of  it)  was  removed  on  accoimt  of 
injury,  and  of  these  sixteen  survived. 

When  any  part  of  the  bladder  protrudes  uninjured,  a  catheter  must  be 


'  Collier,  '  Lancet,'  Feb.  11,  1882.  This  author  believes  that  the  operation  is  unjusti- 
fiable in  cases  of  leucocythtemia.  On  the  other  hand,  one  of  the  successful  cases,  which 
Dr.  Collier  classes  as  one  of  simple  hypertrophy,  is  described  by  its  author,  Dr.  FranzoHnir 
as  a  case  of  leucocythremia.— See  '  Am.  Journ.  Med.  Sci.'  Oct.  1882,  p.  483.  Dr.  Collier's 
opinion  is  further  supported  by  Mr.  Knowsley  Thornton.  See  a  paper  (' Med.-Chir. 
Trans.'  vol.  Ixix.  p.  407)  in  which  all  the  cases  of  this  operation  are  tabulated  to  the  year 
1884.    See  also  a  letter  from  Dr.  Collier,  '  Lancet,'  May  1,  188G. 
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^passed,  and  after  the  bladder  has  been  emptied  reduction  can  hardly  present 
rany  difficulty. 

(d)  If  the  omentum  protrudes  and  is  injured  it  should  be  removed.   The  Wounds 
-soHd  viscera  when  protruding  may  be  more  or  less  lacerated,  but  the  treat-  J^^ugiJn  of 
-ment  of  the  case  is  not  very  much  affected  thereby.   The  best  plan  would  be  -wounded 
to  put  on  a  ligature  or  clamp  tightly  enough  to  restrain  haemorrhage,  and 
leave  things  to  themselves,  treating  the  symptoms  as  they  arise. 

But  the  more  common  case  is  where  the  intestine  protrudes  and  is  opened. 
The  prognosis  depends  mainly  on  whether  any  of  the  contents  have  escaped 
:into  the  peritoneal  cavity,  whether  the  bowel  is  lacerated  as  well  as  incised, 
.and  whether  it  is  or  is  not  entirely  divided.    If  the  wound  is  a  small  punc- 
tured one,  the  mucous  membrane  becomes  everted  and  blocks  up  the  opening, 
And  may  prevent  effusion.    In  a  longitudinal  wound  there  is  less  gaping 
than  in  a  transverse  one,  and  the  case  is  more  amenable  to  treatment.  In 
.some  cases  the  gut  may  be  completely  divided,  and  perhaps  even  the  mesen- 
tery wounded.    Under  all  circumstances,  whatever  the  size  or  position  of 
the  wound  in  the  gut,  it  must  be  closed  by  a  fine  aseptic  silk  suture,  intro- 
•duced  in  such  a  way  as  to  bring  the  two  serous  surfaces  at  the  edge  of  the 
wound  into  contact,  and  without  perforating  the  whole  thickness  of  the  wall 
■of  the  intestine,  as  in  the  manner  recommended  by  Lembert.    When  the 
whole  circumference  of  the  bowel  has  been  divided,  two  courses  are  open  to 
the  surgeon  :  either  he  may  join  the  two  ends  all  round,  with  their  peritoneal 
surfaces  in  contact,  by  Lembert's  or  Jobert's  method,  and  then  return  the 
gut  and  sew  up  the  external  wound ;  or  he  may  sew  together  the  two  por- 
tions of  intestine  in  part  of  their  circumference,  and  the  rest  he  may  attach 
to  the  edges  of  the  wound  in  the  parietes,  thus  forming  an  artificial  anus. 
Probably  this  latter  operation  is  to  be  preferred  when  the  patient  is  much 
•collapsed,  as  it  is  not  so  protracted  a  proceeding,  or  when  the  edges  of  the 
wound  in  the  gut  are  lacerated  and  contused.    In  cases  where  the  wounded 
.gut  is  sutured  and  returned  into  the  abdomen,  the  silk  causes  little  irritation. 
It  speedily  becomes  coated  over  by  and  buried  in  lymph,  which  shuts  it  off" 
fi-om  the  peritoneal  cavity,  and  may  remain  encysted,  or  if  it  separates  it 
•<loes  so  into  the  cavity  and  is  passed  with  the  faeces. 

The  great  point  to  be  aimed  at  in  suturing  the  bowel  is  to  introduce  the  Lembert's 
•.sutures  in  such  a  way  that  the  two  serous  surfaces  shall  be  brought  into  bert'f°" 
-actual  and  accurate  contact,  and  many  plans  have  been  devised  for  achieving  suture, 
this.    The  mode  of  application  recommended  by  Lembert  is  the  one  most 
frequently  adopted  in  the  present  day.    This  consists  in  introducing  the 
needle  through  the  serous  coat  about  a  quarter  of  an  inch  from  the  marghi 
of  the  cut,  and  bringing  it  out  again  about  the  eighth  of  an  inch  from  the 
margin  on  the  same  side.    The  needle  is  only  made  to  penetrate  the  serous 
and  muscular  coats,  and  not  allowed  to  transfix  the  whole  thickness  of  the 
■wall  of  the  gut.    It  is  then  again  introduced  about  the  eighth  of  an  inch 
from  the  margin  of  the  opposite  side  of  the  wound,  and  brought  out  at  a 
quarter  of  an  inch  from  it  (fig.  70).    Great  care  must  be  taken  not  to  pene- 
trate deeper  than  the  submucous  tissue,  and  the  sutures  must  be  applied  as 
•closely  as  possible  together,  not  more  than  the  twelfth  of  an  inch  apart.  All 
the  sutures  must  be  inserted  before  any  of  them  are  tightened.  When 
this  is  done,  the  mucous  membrane  becomes  inverted,  and  the  two  serous 
surfaces  are  brought  into  close  contact  (fig.  71).   When  the  whole  calibre  of 
the  gut  has  been  divided,  or  when  it  has  been  so  extensively  torn  and  lace- 
rated as,  in  the  judgment  of  the  surgeon,  to  require  removal  of  the  injured 
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IJortion,  the  hvo  resected,  ends  may  be  joined  by  the  suture  recommended 
by  Jobert.  This  phin  of  proceeding  consists  in  turning  downwards  into 
the  hamen  ol'  the  tube  the  cut  extremity  of  one  end  of  the  bowel  for  about 
one  third  of  an  inch.  The  other  resected  end  is  then  invaginated  on  tlie 
top  of  this,  and  the  two  sewn  together  by  sutures  passed  through  three' 


Pig.  70.  Lembei-t's  suture.  From  Sir  William 
MaoCormao's  oratiou  delivered  before  the 
Medical  Society  of  Loudon,  1887.. 


Pie.  71.  Dia^am  of  tlie  repair  of  a  .wound  in  tlu8- 
bovvel  wlieu  united  by  suture.  Tlie  suture  is 
represented  as  beiug  introduced  in  such  a 
manner  tliat  it  brings  the  peritoueal  surfaces 
in  contact  witliout  transfixing  tlie  whole  thick-- 
uess  of  tlie  coat  of  the  bowel.  The  shaded  part 
represents  the  Ij'mph  which  Is  effused  around 
the  wound,  and  which  glues  the  wounded  part 
of  the  bower  to  the  parietes  of  the  abdomen  or 
to  neighbouring  coils  of  intestine,  b,  h,  or  pro- 
bably in  most  cases  to  both.  When  the  suturo 
separates  it  falls  into  the  caTity  of  the  bowel, 
while  the  effusion  ])revents  the  escape  of  the 
contents  of  the  bowel  into  the  peritoneal  cavity. 


layers  of  bowel.    The  mode  of  introducing  the  suture  will  be  at  once  mider- 
stood  by  reference  to  the  accompanying  diagram  (fig.  72).    A  suture  armed 
with  a  needle  at  each  end  is  first  passed  through  the  upper  end  of  the 
divided  intestine  about  half  an  inch  from  its  margin.     The  free  edge  ot 
the  lower  portion  of  bowel  is  then  inverted  into  the  tube,  and  held  there- 


i'lo.  72.    Joberfs  suture.    A.  Serous  coat.   Ii.  Muscular  coat.   c.  Mucous  membrane. 

with  tlie  finger  and  thumb,  while  the  two  needles  are  passed  through  the- 
two  layers  of  gut  from  within  outwards ;  the  one  near  the  free  margin,  thft- 
other  close  to  the  folded  border.    A  similar  suture  is  then  introduced  on  th^ 
opposite  side  of  the  bowel.  By  tightening  the  free  ends  of  these  two  sutures, 
the  upper  end  of  the  divided  intestine  is  drawn  downwards  and  becomes- 
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iiivaginated  into  tlie  lower,  and  may  be  fixed  there  by  tying  the  two  ends  on 
either  side  together.  For  additional  security  it  is  well  to  introduce  a  series 
of  superficial  sutures  through  the  serous  coat,  at  the  angle  where  the  two 
portions  of  gut  come  together. 

Foreign  bodies  which  lodge  within  the  stomach  or  intestines  from  having  Foreign 
been  swallowed  are  either  ultimately  voided  per  anum,  or  else  they  make  the  vLcera, 
their  way  by  ulceration  through  the  coats  of  the  viscera,'  and  then  usually 
cause  death  by  effusion,  or  they  may  lodge  in  the  tube  and  produce  obstruc- 
tion, or  finally  they  may  set  up  inflammation  of  the  viscus  and  of  the  peri- 
toneum without  having  caused  perforation.  Mr.  Pollock  divides  these  sub- 
stances into  :  1.  Eound  and  flat  bodies,  such  as  money,  fruit-stones,  bullets, 
pebbles,  calculi.  These  are  generally  the  least  dangerous  in  their  effects ; 
2.  Materials  which  by  accumulation  form  large  masses,  such  as  hair,  string, 
the  husk  of  the  oat ;  such  substances  constitute  the  largest  foreign  masses  met 
with  m  the  food-tube  ;  and  3.  Sharp-pointed  or  cutting  bodies,  such  as  pins, 
fish  or  other  bones,  knives.  These  are  generally  attended  by  fatal  conse- 
quences. The  treatment  in  ordinary  cases  consists  in  avoiding  purgatives, 
giving  the  patient  opium,  if  necessary,  to  quiet  the  bowels  and  alleviate 
pain,  and  encouraging  him  to  take  a  large  quantity  of  bulky,  constipating 
food,  hard-boiled  eggs,  cheese,  &c.  This  is  well  illustrated  by  Mr.  Pollock 
fi-om  the  plan  pursued  by  coiners  when  detected  in  their  attempts  to  pass 
false  coin.  They  are  usually  able  to  swallow  and  get  rid  of  even  so  large  a 
piece  as  a  half-crown,  though  the  attempt  is  not  without  its  dangers.^ 

Finally,  in  some  few  cases,  the  operation  of  cutting  into  the  stomach  and 
removing  the  foreign  body  may  be  justifiable,  and  ten  cases  at  any  rate  are 
recorded  in  which  that  operation  has  been  undertaken.  When  the  body  has 
passed  through  the  stomach  and  is  lodging  in  the  intestine,  its  removal  by 
operation  is  a  matter  of  much  more  doubtful  prudence,  since  even  large  sub- 
stances will  often  ultimately  come  down  to  the  anus.  Yet  in  the  case  of  a 
long  pointed  body,  which  can  hardly  be  expected  to  get  through  the  ileo-ctecal 
valve,  the  surgeon  may  feel  justified  in  cutting  down  on  it  where  it  can  be 
distinctly  felt.  The  bowel  must  then  be  drawn  to  the  surface  of  the  wound, 
opened  by  as  small  an  incision  as  possible,  the  body  removed,  the  wound 
sewn  up,  the  gut  returned  into  the  belly,  and  the  case  treated  as  a  wound  of 
the  intestine. 

There  are  other,  very  rare,  cases  in  which  a  foreign  body  becomes  lodged 
in  the  intestine,  which  has  been  passed  up  the  rectum,  and  has  from  some 
unknown  cause  worked  its  way  upwards.    I  once  saw  a  boy  who  presented  in 

'  In  some  cases  foreign  bodies,  commonly  pins  or  needles,  are  found  under  the  in- 
tegument which  are  said,  to  have  been  swallowed,  and  are  believed  to  have  travelled  out 
of  the  stomach  or  intestine.  In  those  cases  where  the  part  in  which  the  substance  pre- 
sents is  very  far  from  the  stomach,  the  probability  of  deception  is  very  great,  and  it  may 
be  said  generally  that  most  of  such  cases  are  cases  of  imj)osition.  But  some  are  probably 
genuine.  I  once  myself  removed  a  crotchet-needle  from  the  epigastrium  with  the  hooked 
point  lying  directly  under  the  skin,  and  from  the  circumstances  of  the  case,  as  well  as 
the  position  of  the  needle,  believed  that  it  had  been  swallowed.  The  reader  who  is 
curious  on  this  subject  will  find  an  interesting  paper  on  it  by  Mr.  Doran  in  the  12th 
volume  of  the  '  St.  Bartholomew's  Hospital  Reports.' 

-  See  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  910,  where  a  fatal  case  is  reported  in  which  a 
half-crown,  lodged  in  the  oesophagus,  produced  ulceration  and  fatal  hremorrhage  from  the 
aorta.  Mr.  Quain  relates  one  in  which  a  pin  which  had  been  swallowed  passed  through 
the  vermiform  appendix  into  the  common  iliac  artery  and  caused  death. — '  Diseases  of 
the  Kectum,'  p.  320. 
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the  right  iliac  and  lumbar  regions  of  the  abdomen  a  long,  hard  substance 
which  seemed  to  be  a  foreign  body,  and  seemed  to  be  lodged  in  the  csecum 
and  ascending  colon.  It  occasioned  little  inconvenience.  The  boy  could  or 
would  give  no  history  throwing  any  light  on  the  matter,  and  the  diagnosis 
could  be  only  conjectural.  Ultimately  a  long  piece  of  wood  (I  beUeve  the 
greater  part  of  a  cedar  pencil)  passed  from  the  bowel,  which  must  have  been 
pushed  up  the  anus  (though  the  boy  would  not  admit  the  fact),  since  it  neither 
could  have  been  swallowed  nor  have  passed  through  the  abdominal  wall.  It 
is  also  possible  that  a  foreign  substance  may  have  passed  into  the  intestine 
in  a  gunshot  or  other  wound  which  has  not  proved  fatal,  but  such  substances 
will  only  in  the  rarest  instances  lodge  in  the  intestine. 

The  lodgment  of  foreign  substances  in  the  rectum,  vagina,  and  bladder 
is  common  enough.    The  subject  will  be  discussed  in  the  next  chapter. 

Gastro-  It  remains  to  say  a  few  words  about  the  operation  by  which  the  stomach 

iomy.  opened,  and  the  indications  for  it.    This  operation  is  properly  called 

gastrotomy  ;  but  unluckily,  in  consequence  of  the  identity  of  the  Greek  term 
for  the  stomach  and  the  abdomen,  the  same  name  is  also  sometimes  applied 
to  operations  in  which  the  abdomen  is  laid  open,  for  the  purpose  either  of 
relieving  obstruction  or  of  removing  tumours. 

Again,  the  operation  of  opening  the  stomach  is  performed  on  two  different 
indications  :  (1)  when  a  foreign  body  is  to  be  removed,  and  when  the  surgeon 
hopes  to  restore  the  patient  to  complete  health;  and  (2)  when  through  injury 
to,  disease  of,  or  pressure  on  the  cesophagus  the  patient  cannot  take  food,  and 
the  intention  of  the  surgeon  is  to  rescue  him  from  starvation  and  secure  a 
permanent  opening— a  sort  of  preternatural  mouth — in  the  walls  of  the 
stomach,  through  which  food  is  to  be  introduced  so  long  as  the  patient  lives. 
The  latter  kind  of  operation  is  now  often  called  Gastrostomy.  Such  opera- 
tions are  so  rare  that  I  must  compress  what  I  have  to  say  about  them  into 
a  very  short  space,  referring  my  readers  who  wish  to  learn  the  details  of  the 
recorded  cases  to  Mr.  Durham's  essay  in  the  '  System  of  Surgery,'  or  to  an 
interesting  article  on  the  subject  by  Dr.  Pooley  of  New  York,  in  the  '  Rich- 
mond and  Louisville  Medical  Journal '  for  April  1875.  It  is  abundantly 
shown  by  these  papers,  which  contain  all  the  recorded  cases  of  each  kind, 
that  gastrotomy,  for  removal  of  foreign  bodies,  is  a  very  successful  operation. 
Mr.  Durham  refers  to  ten  cases  in  which  foreign  bodies  were  removed,  and 
out  of  the  whole  ten  only  one  died.^  The  analogy  also  of  accidental  wounds 
of  the  stomach  in  man,  and  of  cases  in  which  the  operation  has  been  per- 
formed experimentally  on  animals,  shows  that  success  may  fairly  be  looked 
for,  and  would  of  itself  amply  justify  the  performance  of  the  operation  in 
cases  where  it  is  clear  that  the  foreign  body  cannot  pass  the  pylorus,  or 
where  its  pointed  shape  or  rough  edges  cause  much  danger  from  its  sojourn 
in  the  stomach.  Out  of  the  ten  cases  the  foreign  substance  was  a  knife  in 
seven,  and  a  fork  in  an  eighth  case. 

Gastrostomy,  i.e.  the  opening  of  the  stomach  in  cases  of  obstruction  of 
the  oesophagus,  can  only  be  regarded  as  a  palliative  when  the  disease  is 
malignant ;  but  may  afford  the  patient  an  indefinite  prolongation  of  life 
when  the  obstruction  proceeds  from  traumatic  causes,  and  may,  as  it  seems, 
even  give  time  for  the  cure  of  the  disease  when,  as  sometimes  happens,  the 
cesophagus  is  obstructed  from  syphilitic  stricture.  Mr.  Durham  (op.  cit.  p.  800) 


'  '  Syst.  of  Surg.'  3r(l  ed.  vol.  i.  p.  709. 
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says  that  he  has  obtained  details  of  fifty  cases  of  gastrostomy  for  cancerous 
disease,  of  which  fifteen  died  within  forty-eight  hours,  ten  others  within  a 
week,  fourteen  others  within  a  month,  five  others  died  in  three  months,  and 
five  survived  over  three  months,  one  being  still  alive  at  the  time  of  writing, 
more  than  six  months  after  operation.  This  leaves  one  case  unaccounted 
for.  Out  of  eleven  traumatic  cases,  death  occurred  in  one  on  the  fourth  day 
from  peritonitis,  and  in  one  on  the  twenty-eighth  day  from  exhaustion.  All 
the  others  seem  to  have  done  well,  and  in  several  cases  the  power  of  swallow- 
ing was  regained  to  a  greater  or  less  extent.  In  one  case  mider  Mr.  Davies- 
€olley's  care,  where  the  stricture  was  syphilitic,  the  patient  entirely  recovered, 
and  the  gastric  fistula  was  closed  nine  months  after  operation. 

The  operation  is  generally  performed  by  an  oblique  incision,  about  one 
finger's  breadth  below  and  parallel  with  the  margin  of  the  left  costal  cartilages, 
commencing  an  inch  and  a  half  from  the  median  hne  and  being  about  three 
inches  in  length.    The  skin,  fascia,  and  muscles  are  to  be  severally  divided, 
down  to  the  peritoneum,  and  all  bleeding  arrested  before  this  membrane  is 
incised.    Howse  recommends,  after  dividing  the  superficial  structures  and 
exposing  the  sheath  of  the  rectus  muscle,  that  the  edges  of  the  wound  should 
be  stretched  widely  apart  and  the  sheath  incised  longitudinally  ;  the  muscular 
fibres  of  the  muscle  are  then  to  be  separated  (not  cut)  in  the  same  direction,- 
and  the  posterior  layer  of  the  sheath  divided,  and  so  the  peritoneum  is 
reached.    By  this  means  he  thinks  he  secures  a  sphincter-like  action  of  the 
fibres  of  the  muscle  around  the  tube  after  it  has  been  inserted.    After  the 
peritoneum  has  been  opened  the  stomach  has  to  be  found.    It  may  present 
in  the  wound,  and  is  recognised  by  its  pink  red  colour  and  smooth  surface. 
If  the  liver  presents  it  must  be  pushed  up  ;  if  the  omentum,  it  must  be  pulled 
down.    The  next  step  is  to  suture  the  stomach  to  the  opening.    This  is 
generally  done  by  two  rows  of  sutures.    The  stomach  is  drawn  well  over  to 
one  side,  and  a  needle  on  a  handle,  armed  with  carbolised  silk,  is  to  be  pushed 
through  a  fold  of  the  serous  and  muscular  coats  of  the  stomach  about  an 
inch  and  a  half  from  the  pouit  where  it  is  proposed  to  open  it.    Care  should 
be  taken  not  to  transfix  the  mucous  membrane.    The  needle  is  then  passed 
through  the  abdominal  wall,  from  within  outwards,  about  one  mch  from  the 
margin  of  the  wound.    The  silk  is  seized  with  a  pair  of  forceps,  and  the 
needle  withdrawn.    It  is  now  threaded  on  to  the  other  end  of  the  silk,  and 
this  is  in  like  manner  passed  through  the  abdominal  wall  at  a  short  distance 
from  the  other  puncture.    "We  have  then  the  two  free  ends  of  the  suture 
projecting  from  two  wounds  on  the  skin  surface  of  the  abdomen  and  the 
loop  enclosing  a  bit  of  the  serous  and  muscular  coats  of  the  stomach.  Six 
or  eight  su.tures  are  applied  in  this  way  in  a  circle  round  the  wound  and 
at  about  an  inch  from  it.    The  free  ends  are  to  be  tied  over  pieces  of 
bougie,  and  in  this  manner  the  stomach  is  securely  fixed  to  the  abdominal 
wall,  the  two  peritoneal  surfaces  being  in  contact.  The  inner  circle  of  sutures 
are  then  to  be  introduced  in  order  to  fix  the  portion  of  stomach  exposed- to 
the  hps  of  the  wound.    A  small  piece  of  the  serous  and  muscular  coat  is  to 
be  seized  with  a  pair  of  forceps  or  the  fingers  and  transfixed  with  a  curved 
needle,  which  is  carried  through  the  parietal  peritoneum  about  half  an 
inch  from  its  cut  margin  and  through  the  skin,  without  including  the 
muscles  (fig.  73).    This  is  to  be  tied  as  an  ordinary  interrupted  suture,  and 
fresh  ones  inserted  until  the  circle  is  completed.    There  are  many  other  ways 
of  fixing  the  stomach  to  the  abdominal  wall,  but  the  one  described  above  is 
that  most  commonly  adopted  ;  but  it  takes  some  time,  a  matter  of  moment 
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if  the  patient  is  in  an  exhausted  condition.  Some  operators  use  merely  two 
silk  sutures,  passed  for  a  considerable  distance  under  the  outer  coats  of  the 
stomach,  but  not  into  its  cavity.  Others  after  drawing  a  fold  of  the  stomach 
out  of  the  wound  transfix  it  with  a  harelip  pin  or  a  thick  silver  wire  supported 
by  a  harelip  pin.  And  Mr.  Howse  has  proposed  to  dispense  with  sutures 
altogether,  and  fix  the  stomach  by  means  of  forceps  retained  until  it  has 
adhered  to  the  abdominal  wall.  Dittel  has  added  the  suggestion  of  stitching 
the  parietal  peritoneum  to  the  external  lip  of  the  wound.'  The  operation 
should  be  conducted  with  strict  Listerian  precautions.  If  the  symptoms 
admit  of  it,  the  parts  are  then  to  be  left  quiet  for  a  few  (say  four  or  five) 
days.  In  more  urgent  circumstances  it  may  be  necessary  to  make  the  open- 
ing much  earlier,  or  even  immediately.  An  ordinary  tenotome  may  be  used  for 
this  purpose,  and  it  ought  to  have  been  mentioned  that  at  the  first  operation 
it  is  advisable  to  insert  a  ligature  through  the  outer  coats  of  the  stomach, 
at  the  point  where  the  opening  is  intended  to  be  made  eventually,  as  a  guide, 
and  also  to  support  and  act  as  a  point  of  resistance  by  being  held  in  the  left 
hand  of  the  operator  while  the  knife  is  being  plunged  into  the  stomach.  As 


Pig.  73.  Diagram  illustrating  the  mode  of  introdnction  of  the  sutures  in  gastrostomy. 
1.  Abdominal  wall.  2.  Stomach.  A.  Skin.  B.  Planes  of  muscular  fibres,  c.  Peritoneum. 
D.  Peritoneum  covering  stomach.  E.  Muscular  coat  of  stomach.  F.  Mucous  membrane 
of  stomach. 

soon  as  the  knife  has  reached  the  cavity  of  the  stomach  a  No.  7  or  8 
English  gum  elastic  catheter  may  be  passed  along  it  and  the  knife  withdrawn. 
Milk  and  brandy  or  beef-tea  may  now  be  injected,  in  small  quantities  at  first, 
and  in  the  course  of  a  few  days  a  soft  red  rubber  tube  may  be  substituted. 
Through  this  after  a  time  finely  minced  meat  can  be  introduced. 

In  the  operation  of  gastrotomy  for  the  removal  of  a  foreign  body  the 
earHer  steps  of  the  operation  are  identical  with  the  preceding.  When  the 
stomach  is  reached  it  is  to  be  firmly  held  with  catch  forceps  sufficiently  far 
out  of  the  wound  to  avoid  all  risk  of  escape  of  its  contents  into  the  abdomi- 
nal cavity ;  a  vertical  incision  is  to  be  made,  and  the  finger  introduced  to 
find  the  foreign  body,  which  can  then  be  extracted  with  polypus  forceps  or 
a  blunt  hook.  Care  should  be  taken  not  to  make  a  larger  opening  in  the 
stomach  than  is  necessary.  After  the  withdrawal  of  the  substance  the 
stomach  wound  should  be  closed  by  Lembert's  suture,  and  the  wound  in  the 
abdominal  wall  stitched  up  as  after  abdominal  section.  After  the  operation 
the  patient  should  be  supported  by  nutrient  enemata,  and  no  food  given  by 
the  mouth  for  some  few  days. 

'  I  would  refer  to  the  cases  and  observations  of  MacCormac,  'Brit.-Med.  Journ." 
Aug.  2,  1884  ;  Macnamara  and  Fayan,  ibid.  Oct.  4,  1884  ;  Chavasse,  ibid.  June  7,  1884 
Barwell.  Dent,  and  Morgan,  '  Clin.  Soc.  Trans.'  vol.  xix. 
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Contusions  of  the  walls  of  the  pelvis  are  very  common  from  the  passage  of  Cont^sions^ 
carriage-wheels  over  the  body,  from  crushes  of  any  kind,  Idcks,  &c.,  and,  ^^'tirbut-^ 
very  large  blood-tumours  are  often  seen  in  the  buttock  under  such  cn-cum-  lock, 
stances.  Many  of  the  recorded  cases  of  gluteal  aneurism  have  been  caused 
by  rupture  or  contusion  of  the  artery  against  the  bone  on  which  it  hes.  And 
even  when  the  patient  escapes  without  any  serious  ill-consequences  at  the 
time,  yet  disease  of  the  bones  may  be  subsequently  developed— a  malady 
which  is  only  too  h-equently  fatal.  Such  injuries  should  be  looked  upon 
Avith  an  amount  of  care  proportioned  to  the  violence  inflicted  ;  and  remem- 
bering the  frequency  with  which  mistakes  have  been  committed,  in  takmg 
an  old  blood-tumour,  or,  still  more  unfortunately,  a  traumatic  aneurism,^  for 
an  abscess,  all  possible  care  should  be  given  to  the  physical  examination  of 
tumours  m  the  buttock  which  follow  after  contusion.  Auscultation  and  ex- 
ploratory pmicture  should  never  be  neglected  in  cases  where  any  reasonable 
doubt  can  exist.  It  must  be  remembered  that  as  these  extravasations  are 
below  the  gluteal  fascia  there  is  rarely  any  sign  of  bruise  or  injury  in  the 
skin. 

In  wounds  of  the  buttock  the  chief  point  is  to  determine  the  absence  of 
foreign  bodies.  I  have  seen  immense  pieces  of  glass  and  other  substances 
embedded  in  the  buttock  and  quite  overlooked.  In  deep  wounds  which 
penetrate  to  or  near  the  great  sacro-sciatic  foramen  and  implicate  the  large 
vessels,  the  surgeon  wiU  require  all  his  dexterity  and  anatomical  knowledge  ■ 
in  order  to  secure  the  gluteal,  sciatic,  or  other  wounded  artery.^  Yet,  how- 
ever difficult  or  severe  the  operation  may  be,  it  is  urgently  indicated,  in  order 
to  save  the  patient  from  worse  dangers.  Possibly  the  apphcation  of  Lister's 
tourniquet  on  the  aorta  may  render  the  dissection  easier  and  less  dangerous, 
or  the  common  iliac  artery  may  be  compressed  by  a  piece  of  wood  passed  up 
the  rectum,  as  practised  by  Mr.  Davy  in  amputation  at  the  hip. 

Fracture  of  the  pelvis  is  usually  a  very  grave  injury,  less,  perhaps,  on  Fractured 
account  of  the  danger  involved  in  the  fracture  itself— for  the  bones  unite  P^^'''*' 
readily— than  because  of  the  great  violence  by  which  it  is  usually  produced 
and  the  risk  of  injury  to  the  pelvic  viscera.  There  are  partial  fractures  of 
the  pelvis  or  fractures  of  the  false  pelvis  which  involve  little  or  no  danger. 
Such  is  the  fracture  of  the  anterior  superior  spine,  or  of  the  crest  of  the  ilium, 
in  its  neighbourhood,  which  we  meet  with  occasionally  as  the  result  of  direct 
violence.  There  is  pain  in  the  part,  and  if  only  the  spine  is  detached  it  ia 
sometimes  drawn  down  by  the  tensor  vaginaj  femoris  or  the  sartorius,  but  more 
commonly  there  is  no  such  displacement.    Rest  is  all  that  is  necessary,  and 

1  See  a  paper  on  the  '  Diagnosis  of  Aneurism,'  in  '  St.  George's  Hospital  Eeports,'  vol. 
vii.,  and  especially  the  case  quoted  on  p.  181  ;  also  a  case  by  Mr.  Turner,  '  Chn.  See. 
Trans.'  vol.  xvii.  p.  172. 

2  A  very  interesting  case  of  wound  of  the  sciatic  artery,  and  of  the  subsequent  liga- 
ture of  that  vessel,  is  recorded  by  Dr.  Campbell  of  Montreal,  '  Lancet,'  1862,  vol.  ii.  p.  41- 
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the  fracture  will  give  rise  to  no  serious  inconvenience.  Another  fracture,  the 
result  of  greater  violence,  such  as  the  crushing  of  the  hody  against  a  wall,  is 
that  which  traverses  the  whole  length  of  the  false  pelvis  or  ala  of  the  ilium. 
This  is  a  more  dangerous  injury  than  the  former,  on  account  of  the  possibility 
of  lesion  of  the  intestines  which  lie  in  the  cavity.  I  remember  well  seeing 
a  case  in  which,  after  an  injury  presumably  of  this  kind  (for  its  exact  nature 
was  not  ascertained),  the 
whole  of  the  faeces  were 
discharged  through  the 
outer  side  of  the  right 
buttock,  evidently  from  a 
bruise  or  partial  laceration 
of  the  cfecum,  causing 
afterwards  complete  per- 
foration of  that  intestine.' 
The  patient  ultimately 
recovered  perfectly  in  all 
respects.  As  the  viscera 
are  far  less  closely  con- 
nected with  the  false  than 
with  the  true  pelvis,  such 
complications  are  less  to  be 
dreaded  in  fracture  of  the 
former.  Fractures  of  the 
true  pelvis  are  commonly 
double  or  multiple.  Very 
often  the  two  horizontal 
rami  of  the  pubes  give  way, 
and  the  ascending  rami  of 
the  ischium  may  be  simul- 
taneously fractured,  so  that 
the  whole  of  the  central 
part  of  the  pelvis  is  loose, 
or  the  girdle  is  broken  near 
the  sacro-iliac  joint  on  one 
side,  and  at  the  opposite 
end  of  the  diagonal  axis 
of  the  pelvis  on  the  other. 
But  any  kind  of  multiple  fracture  may  take  place,  and  on  the  other  hand 
single  fractures,  as  of  one  pubic  ramus  or  of  the  ascending  ramus  of  the 
ischium  on  one  side,  from  limited  violence,  are  not  uncommon,  and  in  these 
the  entire  pelvic  girdle  can  hardly  be  said  to  be  broken.  The  symptoms  are 
usually  unmistakable.  In  the  complete  fracture  the  patient  cannot  stand, 
and  can  hardly  make  any  movement  without  extreme  pain  ;  displacement  is 
easy  to  ascertain  by  examination  from  the  rectum  and  vagina  or  from  the  out- 
side, and  crepitus  can  be  elicited  by  grasping  the  two  iliac  spines  and  making 
attempts  at  rotation.  It  is  well  not  to  carry  these  passive  movements  too  far, 
remembering  the  serious  consequences  which  may  ensue  from  the  displace- 
ment of  a  pointed  fragment.    In  the  more  limited  fractures  the  symptoms 

'  Fig.  74  will  illustrate  the  possibility  of  such  lesion  of  the  intestine,  by  the  consider- 
able displacement  of  the  fragments  of  the  ilium,  and  also  the  possibility  of  the  discharge 
of  freces  through  the  bone,  by  the  large  perforation  in  it  marked  a. 


Fie.  74. 


Praoture  of  the  false  pelyis  irregularly  united.  The  frag- 
ments are  seen  to  be  a  good  deal  displaced,  and  at  one  part,  o,  is  a 
perforation  traversing  the  entire  bone.  The  patient  survived  six 
weeks,  and  it  is  seen  that  the  fracture  is  completely,  though  not 
firmly,  consolidated.  Besides  this  fracture  of  the  false  pelvis  there 
was  also  fracture  through  the  horizontal  ramus  of  the  pubes  and 
ascending  ramus  of  the  ischium,  separating  from  the  rest  of  the 
bone  the  fragment  which  is  absent  in  the  drawing.  These  frac- 
tures were  not  united,  and  a  smnll  quantity  of  pus  was  found 
between  the  fragments.  The  patient,  a  girl  of  seventeen,  had 
sustained  other  severe  injuries,  and  died  of  pyiemic  inflammation 
of  the  lungs. — St.  George's  Hospital  Museum,  Ser.  i.  No.  122. 
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are  of  course  less  striking,  but  there  is  seldom  any  difficulty  in  making  the 
diagnosis. 

The  prognosis  will  depend  in  a  great  measure  on  the  presence  or  absence  of 
visceral  lesion.  The  rectum,  bladder,  urethra,  small  intestine,  vagina,  and 
perhaps  even  the  uterus,  may  be  wounded  by  a  displaced  fragment,  or  the 
bladder,  if  full,  may  be  ruptured  by  the  shock.'  In  the  case  of  the  urethra, 
which  is  most  commonly  wounded,  there  will  be  bleeding  from  the  urethra, 
and  if  the  bladder  is  injured  the  lesion  will  be  testified  by,  sometimes,  an 
entire  inabihty  to  pass  water,  at  others  by  the  presence  of  blood  in  the  water 
and  the  other  symptoms  of  complete  rupture.  The  small  intestine  is  only 
implicated  by  very  extensive  injuries,  which  commonly  prove  rapidly  fatal. 
If  the  rectum  or  vagina  be  injured  the  displaced  fragment  can  be  generally 
felt,  and  there  will  be  bleeding  from  the  part. 

The  treatment  consists  merely  in  complete  rest.  In  the  case  of  children 
or  very  restless  adults  the  legs  should  be  tied  together,  or  the  patient's  move- 


PiG.  75.  Compound  comminuted  fracture  of  the  pelvis.  The  patient,  a  boy  set.  5,  died  next  day,  having- 
received  other  severe  injuries,  a,  a  shows  a  separation  of  the  symphysis  pubis,  which  communicated  witli 
a  deep  wound  passing  down  on  the  right  side  of  the  bladder,  6  (which  was  extensively  separated  from  its 
connections  on  the  right  side,  but  was  not  lacerated),  to  the  fi-ont  of  the  rectum,  c.  The  sphincter  anl 
was  partly  torn  on  its  anterior  aspect,  and  there  was  bleeding  from  the  anus ;  but  the  bowel  was  not 
further  injured.  The  right  pubic  ramus  is  seen  to  be  comminuted,  separated  from  the  ilium,  and  frac- 
tured at  the  crest  of  the  pubes.  There  was  also  partial  separation  of  one  sacro-iliac  synchondrosis.— St. 
George's  Hospital  Museum,  Ser.  i.  No.  1196. 

ments  confined  by  a  broad  band  pinned  to  the  bed.  The  body  should  be  so 
padded  as  to  give  the  patient  comfortable  support  in  an  easy  position.  If 
displaced  fragments  can  be  felt  from  the  bowel  or  vagina  they  must  be 
replaced  if  possible,  for  which  purpose  an  antesthetic  is  to  be  given.  Nothing 
further  is  required  beyond  attention  to  the  state  of  the  bowels,  catheterism 
if  necessary,  and  a  watchful  vigilance  as  to  the  formation  of  matter,  which 
should  be  at  once  evacuated.  Probably  in  about  six  weeks  ^  or  two  months, 
if  all  goes  well,  the  patient  will  have  recovered  the  power  of  standing,  and 
when  this  is  the  case,  but  not  before,  he  may  be  allowed  to  leave  his  bed. 
It  is  much  better  to  keep  him  in  bed  longer  than  may  be  absolutely  neces- 
sary, rather  than  to  risk  any  relapse  by  too  early  disturbing  the  injured  parts. 
There  are  various  other  fractures  which  are  more  rarely  met  with,  and  to 

'  In  rare  cases  some  of  the  large  nerves  may  be  injured.  The  Museum  of  St.  George's 
Hospital  contains  a  specimen  (Ser.  i.  No.  119)  of  fracture  of  the  ramus  of  the  pubes,  in 
which  the  obturator  nerve  was  injured.    The  patient  died  of  tetanus. 

^  Fig.  74  shows  how  far  repair  may  have  advanced  in  six  weeks,  in  early  life. 


288 


INJURIES  OF  THE  PELVIS. 


Dislocation  wliicli  our  space  will  only  permit  a  very  short  reference.  Sometimes  the  line 
poMs  fracture  traverses  tlie  pubic  synipliysis  (iig.  75),  i.e.  in  strictness  of  speech, 

the  two  ossa  pubis  are  dislocated  from  each  other  ;  and  dislocation,  more  or  less 
complete,  of  the  sacro-iliac  joint  may  also  happen,  though  generally  it  is  only  a 
complication  of  more  extensive  injury.'  Ab  in  the  analogous  case  of  the  spine, 
the  surgical  considerations  ajiplicable  to  these  dislocations  differ  in  no  respect 
from  those  of  fracture  in  the  immediate  neighbourhood,  with  which,  indeed, 
they  are  usually  associated. 
Fracture  of  Again,  fracture  may  originate  in  the  acetabulum.  It  is  not  rare  for  an 
Lulum^^'*'  extensive  fracture,  starting  from  any  part  of  the  pelvis,  to  traverse  the  ace- 
tabulum, and  such  fractures,  as  in  two  beautiful  specimens  figured  by  Mr. 
Birkett,^  may  unite  quite  kindly,  though  probably  not  without  shortenmg  of 
the  affected  limb.  But  the  injuries  which  are  described  as  fractures  of  the 
acetabulum  are  twofold.  One  is  a  fracture  of  some  part  of  the  lip  of  the  ace- 
tabulum, and  this  is  believed  to  occur  either  with  or  without  dislocation  of 
the  hip.  I  saw  a  case  once  of  dorsal  dislocation  in  which  all  the  sjonptoms 
were  strongly  confirmatory  of  the  diagnosis  of  fracture  of  the  acetabulum. 
The  dislocation  was  reduced  without  difficulty,  and  nothing  pecuUar  was 
noticed,  but  on  visiting  the  patient  next  day  the  surgeon  was  surprised  to 
find  that  it  had  been  reproduced.  It  was  again  reduced,  but  the  reduction 
was  found  to  be  quite  insecure,  for  it  shpped  out  as  easily  as  it  was  put  in. 
And  now  it  was  thought  that  crepitus  could  be  detected.  The  Umb  was  put 
up  as  carefully  as  possible,  but  I  beheve  that  some  deformity  persisted. 
Fracture  of  the  lip  of  the  acetabulum  without  dislocation  was  beheved  by 
Mr.  Benjamin  Travers,  jun.,^  to  be  the  injury  in  some  of  those  cases  in  which, 
without  any  proof  .of  fracture  of  the  neck  of  the  femur,  the  upper  end  of  the 
bone  becomes  afterwards  changed  in  shape,  so  that  shortening  gradually 
comes  on  ;  but  the  truth  of  this  opinion  has  not  as  yet  been  proved.  One 
of  Mr.  Travers's  cases  was  obviously  an  instance  of  chronic  rhemnatic  arth- 
Impaction  ritis  complicated  with  a  contusion.  The  acetabulum  is  sometimes  driven  in 
of  the  head  the  forcible  impaction  of  the  head  of  the  femur  in  falls  on  the  trochanter, 
femur  in  and  this  impaction  in  a  celebrated  case  related  by  the  late  Mr.  Moore  ('  Med. 
theaceta-  Trans.'  vol.  xxxiv.)  had  been  so  complete  that  the  whole  of  the  head 

of  the  femur  had  passed  into  the  inside  of  the  pelvis  ;  yet  the  patient  re- 
covered. A  few  similar  cases  are  recorded,  though  none,  as  far  as  I  faiow, 
in  which  the  impaction  was  so  complete  as  this.  The  diagnosis  from  fi-ac- 
ture  of  the  neck  of  the  femur  is  very  difficult.  The  only  case  which  I  have 
myself  seen  was  taken  during  life  from  an  impacted  fi-acture  of  the  cernx 
femoris  ;  but  it  is  fair  to  add  that  the  surgeon  under  whose  care  the  patient 
was  thought  it  better  to  abstain  from  any  rigorous  examination.-*  If  the 
head  of  the  femur  were  completely  wedged  into  the  pelvis,  as  in  Mr.  ]\Ioore's 
case,  I  presume  that,  under  chloroform,  the  complete  immobility  of  the  femur 
and  the  absence  of  any  sign  of  dislocation  would  enable  the  surgeon  to  make 
at  any  rate  a  conjectural  diagnosis ;  and  if  the  impaction  were  incomplete 
possibly  crepitus  might  be  obtained,  and  might  be  felt  also  in  other  parts  of 

>  In  the  '  Brit  Med.  -Tonrn.'  for  July  6,  1878,  may  be  seen  an  interesting  case,  related 
by  Mr.  Thoresby  Jones  of  Chatham,  of  pure  dislocation  of  the  sacrum  forwards,  proving 
fatal  by  injury  to  the  left  external  iliac  vein. 

2  '  Syst.  of  Surg."  vol.  i.  pp.  916-17,  3rd  ed. 

3  •  Further  Observations  in  Surgery,' 1800,  p.  27.  •  v„  loo  m,. 
*  The  preparation  is  in  the  Museum  of  St.  George's  HospUal,  Ser.  i  No.  123.  M'- 

Holmes  has  since  recorded  a  second  case,  which  occurred  m  his  own  practice.  Lancet, 
vol.  ii.  1887,  p.  1269. 
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the  pelvis,  but  I  am  not  aware  that  any  case  of  the  kmd  has  ever  been 
minutely  examined,  nor  is  it,  perhaps,  justifiable  to  do  so.  Hence  the 
diagnosis  is  as  a  rule  only  conjectural.  As  the  treatment  is  exactly  the  same 
as  for  impacted  fracture  of  the  cervix  femoris,  this  is  a  matter  of  no 
importance. 

Lastly,  the  coccyx  may  be  fractured  or  dislocated.    This  is  commonly  the  Fracture 
result  of  direct  violence,  though  it  is  said  to  have  taken  place  also  in  par-  nation  of 
turition.    The  pain  in  the  part,  felt  especially  in  sitting,  and  the  result  of  coccyx, 
exploration  from  the  skin  and  from  the  bowel,  will  easily  settle  the  diagnosis. 
Reduction  can  be  accomphshed  by  pressure  and  counter-pressure  from  the 
skin  and  rectum,  and  the  patient  must  be  kept  at  rest  till  movement  is  no 
longer  painful. 

One  of  the  most  formidable  consequences  of  contusion  of  the  pelvis  or  Rupture 
lower  part  of  the  abdomen  is  rupture  of  the  bladder.  This  occurs  in  both  ^[^dder. 
sexes,  but  is  much  more  common  in  the  male.  The  bladder  may  also  be 
perforated  by  one  of  the  fragments  in  fracture  of  the  pelvis,  or  may  be  rup- 
tured in  fracture  of  the  pelvis  without  any  perforation.  The  rupture  may 
be  intra-peritoneal,  that  is  to  say  a  rupture  which  extends  into  and  opens 
up  the  peritoneal  cavity,  and  extra-peritoneal,  a  complete  rupture  of  some 
part  of  the  bladder  which  is  uncovered  by  peritoneum,  or  an  incomplete 
rupture,  where  the  whole  of  the  coats  of  the  viscus  are  not  implicated,  sub- 
peritoneal, as  it  is  sometimes  called.  The  symptoms  of  intra-peritoneal 
rupture  of  the  bladder  are  generally  quite  imniistakable.  The  patient  loses 
at  once  all  power  of  expelling  urine,  and  when  the  catheter  is  passed,  which 
is  unattended  with  any  difficulty,  the  bladder  is  found  perfectly  empty,  or 
only  a  few  drops  of  bloody  fluid  are  drawn  off.  Frequently,  on  passing  the 
catheter  further,  a  large  quantity  of  urinous  fluid  is  drawn  off  from  the  cavity 
of  the  peritoneum.  I  There  is  frequently  severe  pain  and  collapse,  but  often 
also  there  is  no  collapse  and  but  little  pain.^  Sooner  or  later,  however,  the 
usual  symptoms  of  peritonitis  will  come  on,  and  then  the  patient  will  pro- 
bably sink.  Li  the  extra-peritoneal  form,  fracture  of  the  pelvis  is  the  usual 
cause  of  the  lesion ;  the  constitutional  symptoms  are  less  marked,  the 
■catheter  does  not  leave  the  bladder,  so  that  the  urine  is  never  drawn  off,  and 
symptoms  of  extravasation  of  urine  in  the  hypogastric  region  soon  appear. 

Two  or  three  questions  of  interest  present  themselves  in  connexion  with 
the  subject  of  traumatic  rupture  of  the  bladder.  First,  as  to  the  diagnosis. 
This,  as  I  said  above,  is  usually  unmistakable.  After  a  severe  blow  in  the 
hypogastric  region,  with  the  history  of  a  full  bladder  at  the  time  of  the  acci- 
dent, the  patient  immediately  loses  all  power  of  passing  water.  It  may  be 
merely  retention  from  shock,  following  on  the  contusion ;  and  temporary 
retention  from  a  blow  on  the  abdomen  is  common,  as  it  is  also  after  surgical 
operations  on  the  abdomen.    But  then  the  catheter  Avill  draw  off  a  quantity 

'  Mr.  Willett  and  Mr.  C.  Heath  have  remarked,  as  an  aid  to  diagnosis,  that  when  the 
catheter  is  introduced  through  the  ruptured  bladder  into  the  peritoneal  cavity,  the  flow  of 
urinous  fluid  is  more  directly  under  the  influence  of  the  movements  of  respiration  than 
it  ever  is  when  the  bladder  is  not  ruptured. 

1  well  remember  the  case  of  a  man  who  applied  at  St.  George's  Hospital  on  a 
Monday  morning,  having  received  a  rupture  of  the  bladder  on  the  previous  Saturday 
evening  from  a  blow  or  fall  when  fighting.  He  walked  to  the  hospital  and  displayed  no 
distress  of  any  sort,  except  some  pain  in  the  part  which  had  been  struck,  though  on 
post-mortem  examination  the  bladder  was  found  extensively  lacerated  and  communicating 
freely  with  the  peritoneal  cavity. 
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of  urine  proportioned  to  the  period  of  retention  ;  and  this  urine  will  be  free 
from  blood,  unless  the  kidney  is  bruised.  Or  it  may  be  a  case  of  laceration 
of  the  urethra,  but  then  there  will  be  considerable  difficulty  in  introducing 
the  catheter ;  and  if  the  catheter  can  be  passed  the  bladder  will  be  found 
full  of  healthy  urine.  There  are,  however,  some  cases  in  which  the  exact 
nature  of  the  injury  remains  obscure.  They  are  chiefly  those  in  which  the 
laceration  affects  the  extra-peritoneal  portion  of  the  bladder,  and  where  the 
urine,  npt  finding  so  free  an  exit  as  it  does  when  the  rupture  passes  into  the 
peritoneal  cavity,  the  bladder  preserves  some  power  of  retaining,  if  not  of 
expelling,  the  urine.  But  there  are  other  cases  in  which  somewhat  similar 
symptoms  exist,  though  the  laceration  extends  into  the  peritoneum.'  In  one 
such  case  I  suspected  that  the  laceration  had  at  first  been  incomplete,  and 
that  the  rent  afterwards  gave  way ;  but  others  are  not  susceptible  of  this- 
explanation.  The  complete  discussion  of  the  subject  would  lead  us  too  far 
in  treating  of  what  are,  after  all,  very  exceptional  injuries.  Another  very 
interesting  question  is  the  possibihty  of  recovery  after  traumatic  rupture  of 
the  bladder ;  and  this  is  obviously  connected  with  the  situation  of  the 
rupture.  If  the  rupture  be  entirely  extra-peritoneal,  there  is  no  inteUigible 
reason  why  recovery  should  not  ensue  ;  and  cases  are  recorded  in  which  this 
injury  terminated  in  recovery.  But,  as  a  general  rule,  in  rupture  fi'om  con- 
tusion, the  bladder  gives  way  at  its  upper  part,  and  the  rent  extends  fi-eely 
into  the  peritoneal  cavity.  Is  such  an  mjury  necessarily  fatal  if  left  entirel}' 
to  itself  ?  As  far  as  I  know  there  is  no  case  on  record  in  which  recovery  has 
taken  place  after  an  undoubted  rupture  of  the  intra-peritoneal  surface  of  the 
bladder,  unless  some  means  have  been  taken  to  get  rid  of  the  m-ine  effused 
into  the  peritoneal  cavity  and  prevent  any  further  accumulation  taking  place.. 
And  until  recently  there  has  only  been  one  case  in  which  there  is  indubit- 
able evidence  of  intra-peritoneal  rupture  having  taken  place  and  which  has. 
been  followed  by  recovery.  This  is  Dr.  Walter's  celebrated  case.-  Here  the 
peritoneal  cavity  was  laid  open  by  an  incision  in  the  linea  alba,  and  th& 
urine  and  extravasated  blood  sponged  out.  A  rent  was  see7t  in  the  fundus  of 
the  bladder  two  inches  long.  Mr.  Rivuigton,  in  his  excellent  and  exhaustive 
treatise  on  rupture  of  the  urinary  bladder,^  has  collected  several  other  cases 
of  reputed  intra-peritoneal  rupture  which  have  termmated  in  recovery.  But- 
he  has  also  brought  forward  very  cogent  reasons  for  doubting  whether  these 
■were  cases  of  bona-fide  intra-peritoneal  rupture.  Whether  they  were  so  or 
not,  it  is  an  undoubted  fact  that  until  recently  intra-peritoneal  rupture  of  the 
bladder  was  regarded  as  a  most  fatal  injury,  and  one  which,  except  perhaps 
in  the  few  instances  collected  by  Mr.  Rivington,  was  always  followed  by  death. 
Recently,  however,  a  new  plan  of  treatment  has  been  adopted,  which  has 
been  followed  by  such  satisfactory  results,  that  we  can  no  longer  regard  rup- 
ture of  the  bladder  as  a  necessarily  fatal  accident,  even  when  the  rupture 
involves  the  peritoneal  cavity.    This  new  plan  of  treatment  consists  in 

'  See  a  very  characteristic  case  in  Le  Gros  Clark,  op.  cit.  p.  333,  in  which  six  or  eight 
ounces  of  bloody  urine  were  drawn  off  by  the  catheter,  and  the  patient  several  limes 
passed  urine  ;  nevertheless  there  was  a  laceration  of  the  bladder  an  inch  in  length  com- 
municating with  the  peritoneal  cavity.  See  also  a  case  under  my  own  care  mentioned  by 
Mr.  Eivington  in  his  work  '  On  Rupture  of  the  Urinary  Bladder'  (p.  140),  in  which  the 
patient  after  the  accident  voided  some  bloody  urine,  and  in  whom  two  or  three  ounces 
were  withdrawn  upon  passing  a  catheter.  The  rent  was  found  at  the  post-mortem  exami- 
nation to  be  intra-peritoneal. 

2  Banking's  abstract,  1862,  vol.  ii. 

'  Eivington,  'Rupture  of  the  Urinary  Bladder,'  1884. 
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direct  incision  into  the  peritoneal  cavity,  washing  out  the  effused  blood  and 
urine,  and  sewing  up  the  rent.  Sir  William  MacCormac  '  has  collected  ten 
cases  in  which  this  operation  has  been  performed,  viz. :  Abdominal  section 
and  suture  of  the  bladder  for  an  intra-peritoneal  rent ;  but  one  of  these  cases 
ought  to  be  excluded,  as  the  bladder  was  only  partially  sutured,  the  upper 
part  being  left  open  and  drained.  To  these  cases  must  be  added  another  by 
Mr.  Holmes,-  published  since  Sir  Wm.  MacCormac's  paper.  There  are 
therefore  ten  cases  in  which  this  operation  has  been  performed  and  in  four 
of  them  -with  a  successfvil  result.  Two  cases  by  Sir  William  MacCormac,^  one 
case  by  Mr.  Walsham,''  and  Mr.  Holmes's  case.  There  can,  I  think,  be  little 
doubt  that  as  surgeons  become  alive  to  the  necessity  of  the  operation  and 
resort  to  it  early,  the  percentage  of  successful  cases  will  be  materially 
increased.  The  other  modes  of  treatment  which  have  been  adopted  are  to 
make  a  free  incision  in  the  perinaeum,  as  in  lithotomy,  and  drain  the  urine 
from  the  bladder  as  fast  as  it  comes  in,  trusting  to  the  powers  of  nature  to 
absorb  and  get  rid  of  the  urine  already  effused  into  the  peritoneum ;  or  to 
wash  out  the  peritoneal  cavity,  either  by  passing  a  catheter  through  the 
urethra,  or  through  a  womid  in  the  perinaBum,  as  often  as  the  symptoms  seem 
to  call  for  it.  A  few  cases  have  been  recorded  in  which  patients  have 
recovered  under  this  mode  of  treatment,  but  it  is  right  to  mention  that  these 
are  amongst  the  cases  in  which  Mr.  Rivington  doubts  whether  there  was 
any  intra-peritoneal  rupture  at  all.  Whether  this  is  so  or  not,  the  greater 
amount  of  success  which  has  attended  the  operation  of  laparotomy  and 
suturing  the  bladder  renders  it  imperative  on  the  surgeon,  in  my  opinion, 
to  perform  this  operation  in  intra-peritoneal  rents  of  the  bladder.  The  order 
of  procedure  should  be  as  follows.  First,  a  perinaeal  cystotomy  should  be 
performed  :  ^  this  will  enable  the  siu'geon  to  make  an  exploration  of  the 
bladder  and  confirm  his  diagnosis ;  it  will  also  serve  as  the  most  efficient 
means  of  draining  the  bladder  after  the  operation.  Then  the  peritoneal  cavity 
is  to  be  opened  by  an  incision  in  the  linea  alba,  and  the  slit  in  the  bladder 
closed  by  fine  sutures  so  inserted  as  to  bring  the  peritoneal  surfaces  into 
contact  without  perforating  the  mucous  surface.  The  serous  cavity  is  now 
to  be  thoroughly  cleansed  by  repeated  washing,  and  the  wound  in  the  abdo- 
minal wall  closed.  The  main  success  of  the  oj)eration  appears  to  depend 
upon  its  early  performance,  certainly  if  possible  within  twenty-four  hours  of 
the  receipt  of  the  injury. 

Extra-peritoneal  ruptures  of  the  bladder  are  best  treated  by  perinaeal 
cystotomy,  combined  with  free  and  early  incisions  into  those  parts  in  which 
the  urine  has  been  extravasated. 

Another  very  formidable  lesion  in  contusion  of  the  pelvis  is  laceration  of 
the  male  urethra,  which,  though  seldom  directly  fatal,  produces  often  the  most 
formidable  kind  of  stricture,  and  thus  frequently  proves  fatal  nadir ectly  or 
condemns  the  patient  to  a  life  of  misery.  The  injury  occurs  from  a  fall,  blow, 
or  kick  on  the  perinfeum,  by  which  the  urethra  is  caught  between  the  contusing 
force  and  the  pubic  arch,  and  is  lacerated  just  in  fi-ont  of  the  prostate  gland. 
The  laceration  may  be  total — and  probably  it  is  so  generally — but  in  some 
cases  a  portion  of  the  tube  remains  entire,  as  I  have  known  verified  by  dissec- 
tion.   There  is  bleeding  from  the  urethra  and  often  some  bruising  in  the 

'  '  Brit.  Med.  Journ.'  May  14,  1887,  p.  1031.  'Lancet,'  July  23,  1887. 

'  'Lancet,'  188(5,  ii.  p.  1118.  '  '  Brit.  Med.  Journ.'  1888,  vol.  i.  p.  191. 

'  Mr.  Holmes,  in  his  case,  was  unable  to  reach  the  bladder  after  having  sewn  up  the 
rent  in  the  abdominal  wall. 
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perinfeum,  though  this  is  by  no  means  necessarily  the  case.  If  the  patient 
has  been  neglected  the  urine  may  he  extravasated,  and  after  a  time  the  skin 
will  slough — and  I  have  known  this  sloughing  assume  considerable  propor- 
tions ;  hut  usually  either  the  patient  passes  no  water  for  some  time  after  the 
injury,  or  it  produces  no  deleterious  effect,  for  such  inflammation  and  slough- 
ing is  not  very  common.  The  passage  of  a  catheter  reveals  at  once  the 
nature  of  the  injury.  The  point  of  the  instrument  passes  into  a  cavity  at 
the  part  mentioned  (i.e.  just  below  the  pubes) ;  and  this  cavity  is  often  of 
large  size,  containing  a  good  deal  of  bloody,  urinous  fluid.  It  is  sometimes 
possible  to  pass  the  catheter  into  the  posterior  end  of  the  urethra,  and  reach 
the  bladder  ;  and  when  this  is  done  healthy  urine  is  drawn  off.  The  instru- 
ment may  then  be  tied  in,  and  the  surgeon  may  wait  for  any  subsequent 
inflammation  or  effusion,  when  free  incisions  are  to  be  made.  Usually,  how- 
ever, it  is  found  impossible  to  reach  the  bladder  thus.  The  patient  must  then 
be  antesthetised,  put  up  in  the  lithotomy  position,  and  an  incision  must  be 
made  through  the  whole  raphe  of  the  perinseum,  extending  freely  into  the 
above-mentioned  cavity.  Some  surgeons  recommend  that  the  two  torn  ends 
of  the  urethra  should  be  sutured  together  with  a  deep  catgut  suture.  If  this 
can  be  done,  no  doubt  it  is  very  desirable,  but  it  seems  to  me  that  there 
would  be  considerable  difficulty  in  accomplishing  this  object.  As  to  passing  a 
catheter  into  the  bladder  the  views  of  surgeons  differ.  A  free  incision  into 
the  perinteum  is  dotibtless  all  that  is  necessary  for  the  moment.  The  m-ine 
will  escape  through  the  wound,  and  the  patient— who  is  generally  a  lad  or  a 
healthy  young  man— will  in  all  probability  recover.  As  the  parts  consohdate 
it  will  become  possible  to  pass  the  catheter,  and  for  a  time  aU  wiU  be  weU. 
On  the  other  hand,  the  retention  of  a  catheter  in  the  bladder  may  occasion  a 
good  deal  of  irritation,  and  it  may  be  necessary  on  that  account  afterwards  to 
withdraw  it.  All  this  I  admit ;  and  on  these  grounds  many  of  the  best 
authorities  dissuade  any  attempt  to  reach  the  bladder  and  leave  a  catheter  in 
it.  But  it  seems  to  me  that  if  the  catheter  can  be  passed  at  first,  and  if  the 
patient  can  bear  it  to  be  left  in  the  bladder  (which  I  know  by  experience  that 
he  very  often  can),  the  wound  in  the  urethra  unites  much  more  kindly,  and 
with  far  less  tendency  to  that  subsequent  cicatricial  contraction  which  is 
so  painful  a  sequela  of  these  contusions.^  In  any  case  the  patient  must  be 
warned  that  it  is  only  by  the  constant  passage  of  the  catheter  after  recovery, 
and  that  for  an  indefinite  period,  that  he  can  hope  to  be  free  from  the  painful 
consequences  of  cicatricial  stricture,  which  is  the  worst  form  of  stricture, 
rapidly  contracting  till  the  passage  is  almost  closed ;  pecuharly  Uable  to  be 
complicated  with  fistula  in  perinseo,  and  often  so  tight  and  irritable  as  to 
cause  much  difficulty  and  pain  in  passing  the  instrument.  Further  observa- 
tions on  the  treatment  of  cicatricial  stricture  will  be  found  in  the  section  on 
Steictube. 

Contusions  and  wounds  of  the  scrotum  are  comparatively  common.  Ex- 
travasation produces  a  large  ecchymosis,  the  colour  of  which  is  generally 
perfectly  black.  But  it  is  rarely  foUowed  by  consequences  which  can  be 
regarded  as  at  all  serious,  unless  it  is  complicated  by  rupture  of  the  urethra 
and  extravasation  of  urine,  when  there  may  be  extensive  slouglnng.  Again, 
wounds  of  the  scrotum  are  sometimes  lacerated  to  a  very  gi-eat  degree,  ihe 

'  I  once  saw  a  man  who  had  been  under  my  care  about  four  years  pre%nously,  and  who 
had  been  treated  by  introducing  and  tying  in  a  large  catheter  from  the  first,  i.e  from  tne 
orTginal  operation  "^f  dividing  the  perinanim.  He  had  remained  quite  free  from  any 
trouble,  :nd  still  passed  No.  10  catheter  at  intervals  with  perfect  ease. 
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-vv'liole  scrotiim  may  be  torn  off,  and  tlie  exposed  testicle  or  testicles  may 
•either  be  implicated  in  the  injury  or  not.  There  are  also  womids  inflicted 
in  attempts  at  self-mutilation  in  which  the  parts  may  be  very  freely  removed. 
I  was  once  called  upon  to  treat  a  lunatic  who  had  completely  removed  the 
whole  of  the  generative  organs — penis,  scrotum,  and  both  testicles  '—leaving 
only  about  a  quarter  of  an  inch  of  the  penis.  He  recovered  without  any  bad 
•.symptoms.  Other  injuries  of  the  penis  are  rare,  on  account  of  its  mobility  and 
usually  flaccid  condition.  All  such  wounds  are  to  be  treated  on  general 
principles.  They  are  remarkably  prone  to  rapid  union  and  complete  repair. 
It  is  singular  to  observe  how  completely  the  new  tissue  will  cover  the  exposed 
testicles,  and  how  well  the  cicatrix  will  replace  the  lacerated  and  removed 
snotum.  The  testicle,  though  so  exquisitely  sensitive  to  contusion  or  pres- 
:Siu'e,  is  singularly  indifferent  to  wounds,  and  has  often  been  punctured  by 
mistake  in  the  operation  for  hydrocele,  or  incised  in  treating  orchitis,  with 
perfect  impunity.  In  the  instance  above  referred  to  nothing  was  necessary 
•except  to  tie  one  of  the  spermatic  arteries,  the  other  having  ceased  to  bleed, 
and  the  patient  recovered  rapidly  under  the  use  of  simple  water-dressmg. 
But  whenever  the  urethra  is  divided  it  is  necessary  either  to  keep  a  catheter 
in  the  bladder  while  it  is  healing,  or  to  pass  the  instrument  frequently  ;  and 
if  the  penis  is  cut  off  the  same  precaution  should  be  adopted  as  after  ampu- 
tation of  the  organ,  viz.  to  keep  the  urethra  permanently  open  by  slitting  it 
up  and  attaching  the  mucous  membrane  to  the  skin  (see  Amputation  of 
THE  Penis).  The  most  troublesome  cases  are  those  of  wounds  of  the 
■corpora  cavernosa,  which  are  apt  to  be  followed  by  very  distressing  erections 
:and  by  deformity  of  the  organ.  All  wounds  of  the  male  organs  of  generation, 
require  very  careful  adaptation  by  means  of  sutures.  And  in  wounds  of  the 
scrotum  the  extremely  retractile  nature  of  the  dartos  should  be  remembered. 
The  testicles  may  be  most  freely  exposed,  and  the  surgeon  be  tempted  to 
Relieve  that  the  scrotum  has  been  almost  torn  off,  yet  if  the  part  be  relaxed 
hy  the  apphcation  of  warmth  and  moisture  for  an  hour  or  two,  he  may  find 
"that  there  is  really  little  if  any  loss  of  tissue,  and  that  the  scrotum  can  be 
perfectly  adjusted ;  and  in  such  injuries  if  the  spermatic  cord  is  severed 
Mr.  Birkett  believes  that  its  repair  is  not  impossible,  if  the  ends  of  the  vas 
deferens  are  united  by  suture.  At  any  rate  the  attempt  seems  worth  making. 

The  painful  consequences  of  contusion  of  the  testicles  are  best  combated 
by  complete  rest,  supporting  the  testicles  in  some  soft  substance  with  warmth 
■and  moisture.  If  the  patient  suffers  severely  morphia  should  be  injected 
•subcutaneously. 

Another  injury  which  we  meet  with  sometimes  is  that  in  which  children  Ligature 
in  play,  or  sometimes  in  fright  from  having  been  beaten  for  wetting  the  bed,  "e^"^ 
tie  a  string  tight  round  the  penis.  The  nature  of  the  case  is  known  at  once 
by  the  swelling  of  the  front  part  of  the  organ,  and  the  deep  groove  seen 
behind  the  swollen  part.  Anassthesia  should  be  at  once  mduced,  and  the 
string  carefully  divided  on  the  dorsal  aspect  of  the  penis  and  removed.  If 
this  is  not  done  I  have  seen  the  urethra,  and  in  one  case  nearly  the  whole 
penis,  cut  through  by  the  ligature,  causing  irreparable  and  most  painful 
deformity. 

Injuries  of  the  labia  and  female  perinseum  from  blows  and  kicks  are  Injuries  of 
•common  enough.    The  ecchymosis,  as  in  the  scrotum,  is  usually  abundant  fiaf  female 
'  The  parts  are  preserved  in  the  Museum  of  St.  George's  Hospital,  ser.  xiil.  No.  1.  oi^gnis. 
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and  very  dark-coloured.    The  skin  may  be  more  or  less  lacerated,  and  some- 
times tlie  periniBum  may  be  slightly  torn,  but  it  is  very  rare  for  any  serious 
laceration  of  the  perinicum  to  be  caused  by  a  wound,'    Nor  are  the  consL- 
quences  of  contusion  usually  serious.    If  neglected,  abscess  may  ensue,  so^ 
that  rest  is  to  be  enjoined,  and  the  application  of  an  icebag  or  evaporating- 
lotion  is  generally  advisable  at  first,  in  order  to  check  the  extravasation.. 
Afterwards  warm  fomentation  is  more  soothing  and  grateful. 

Wounds  of  the  vulva  may  involve  the  vagina  to  a  greater  or  less  degree, 
or  may  pass  into  the  rectum  or  bladder,  or  the  vagina  may  be  torn  in  coitu  ;  ^  ■ 
but  the  vagina  is  more  often  wounded  by  the  unskilful  use  of  instruments  in 
delivery,  or  by  bungling  attempts  to  procure  abortion.  The  latter  cases  hardly 
fall  within  the  surgeon's  province.    The  main  point  to  bear  in  mind  in  the- 
treatment  of  wounds  of  the  vagina  is  the  probability  of  contraction  from., 
cicatrisation,  and  the  great  difficulty  and  pain  which  this  will  produce  in 
sexual  intercourse.    So  that  all  possible  care  should  be  used  to  maintain 
dilatation  of  the  vagina  during  the  union  of  the  wound,  and  for  some  time- 
afterwards. 

The  unimpregnated  uterus  is  so  small,  so  hard,  so  movable,  and  m  so  • 
remote  a  situation  that  it  can  hardly  be  wounded  except  in  complicated 
injuries  in  which  this  would  be  quite  a  subordinate  feature.    And  the  injuries 
of  the  pregnant  uterus  seem  better  left  to  works  on  obstetrics,  since  they 
could  hardly  be  treated  of  adequately  here.    They  are  rarely  the  result  of 
mere  accident,  but  constantly  occur  in  criminal  attempts  to  produce  abortion, 
and  sometimes  in  unfortunate  instrumental  deHvery,  with  or  without  want . 
of  skill.    For  a  comprehensive  account  of  the  surgical  aspects  of  these  cases 
the  reader  is  referred  to  the  account  by  Mr.  Birkett  and  Dr.  Braxton  Hicks - 
in  the  '  System  of  Surgery,'  8rd  edition,  vol.  i.  p.  935  et  sqq. 

Either  the  rectum  or  the  bladder  may  be  penetrated  by  a  wound.  In  the  - 
male  sex  the  bladder  can  only  be  wounded  through  the  abdominal  waU  or  the- 
rectum  but  in  the  female  it  may  be  punctured  through  the  vaghia.^  In  aU 
such  cases  as  those  last  mentioned  the  greatest  care  should  be  taken  to  sew 
up  the  wound  at  once,  and  keep  a  catheter  in  the  bladder,  when  the  wound 
will  probably  heal,  if  its  edges  are  clean  cut.  In  stabs  of  the  bladder  fi'om 
the  abdomen  the  risk  of  extravasation  of  urine  is  gi'eat,  and  they  are  very 
often  fatal,  and  this  danger  is,  of  course,  greatly  increased  when  the  peritoneal 
cavity  is  also  implicated.  I  think  it  is  usually  desirable  m  wounds  of  the 
bladder  to  keep  the  viscus  emptied  by  means  of  a  catheter  tied  m,  though  on 
this  subject  the  surgeon  must  use  his  own  discretion,  remembering  the  risk 
of  lodging  the  point  of  the  instrument  in  the  wound.  In  other  respects 
no  treatment  can  be  applied,  except  that  which  may  be  demanded  by  the 
symptoms. 

Wound,  in       Wounds  of  the  rectum  are  produced  usually  by  falling  on  a  stake  or  rail- 
Sum.  Thev  are  not  generally  fatal,  and  if  not  fatal  they  lead  to  no  serious 
consequence.    I  am  not  aware  that  any  case  is  recorded  in  which  contac- 
lon  of  the  bowel  has  been  thus  produced.    But  when  the  stake  or  othe, 
weapon  has  passed  far  in  it  may  lacerate  the  peritoneal  cavity,  or  the  gieat 

.  I  do  not  here  speak  of  injuries  to  the  external  parts  in 
subject  is  best  treated  along  with  the  questions  of  medical  junsprudence.    The  surgical 

injuries  so  inflicted  are  trivial.  v.  in« 

2  cjt  ftporce's  Hospital  Musemn,  Ser.  XIV.  No.  1U».  . 

3  Tn  the  section  ol  vesico-va«inal  fistula  will  be  found  a  reference  to  ^  --^^^J^^^;^ 
in  which  that  infirmity  was  caused  by  the  passage  of  a  pistol-bullet  from  the 
through  the  vagina  into  the  bladder. 
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vessels  in  the  pelvis ,  or  the  bladder.  The  first-named  inj  ury  may  be  regarded 
as  inevitably  fatal,  and  the  second  will  probably  be  so.  Of  the  third  two 
<jases  are  recorded, i  one  of  which  survived.  No  special  treatment  can  be 
adopted  m  any  of  these  forms  of  injury. 

Foreign  bodies  may  be  introduced  into  the  male  or  female  urethra  or  ^^rdsn^ 
bladder,  into  the  vagina  or  rectum.    They  may  also  lodge  in  any  of  these  ^^^^  bladder 
situations  in  case  of  wounds,  but  this  is  most  common  in  gunshot  wounds  ; 
•and  as  the  surgical  considerations  are  the  same  in  all  such  cases  the  reader  is  tieg. 
.referred  on  that  head  to  the  chapter  on  Gunshot  Wounds. 

Foreign  bodies  lodged  in  the  male  urethra  may  commonly  be  extracted 
with  the  forceps,  since  they  lie  generally  very  far  forward,  and  must  be  smooth 
^nd  rounded,  or  they  would  not  be  introduced.    But  in  some  cases  fragments 
■of  bougies  or  of  other  substances  introduced  may  break  off  in  the  deeper  parts 
of  the  urethra  beyond  reach  of  the  forceps.    The  best  plan  then  is  to  try  and 
push  the  substance  back  into  the  bladder,  and  break  it  to  pieces,  or,  if  small, 
remove  it  entire  with  the  lithotrite.  If  this  is  impossible,  the  foreign  body  must 
be  cut  down  upon  from  the  middle  of  the  perinseum  and  extracted.    Of  the 
foreign  substances  which  are  lodged  in  the  male  bladder  a  fragment  of  an  old 
•worn-out  bougie  or  gum-catheter  is  by  far  the  most  common,  and  these  can 
visually  be  caught  in  a  lithotrite,  and  if  small  extracted  entire,  while  if  of  large 
size  they  can  be  cut  to  pieces  and  will  pass  of  themselves.    If  the  substance 
cannot  be  caught,  or  is  too  hard  or  too  large  to  break,  it  must  be  extracted  by 
■lithotomy,  and  hthotomy  in  such  cases  is  far  more  successful  than  in  cases 
■of  stone,  since  the  urinary  organs  are  probably  healthy.    One  of  the  most 
troublesome  foreign  bodies  to  deal  with  is  a  hairpin  in  the  female  bladder. 
It  is  not  at  all  uncommon  for  the  pin  to  be  passed  up  the  urethra,  of  course 
with  its  bend  towards  the  bladder,  and  then  to  slip  into  the  bladder  and  expand 
its  points  stickmg  into  the  mucous  membrane,  and  awkward  attempts  at 
extraction  will  aggravate  the  mischief.    The  best  treatment  is  to  dilate  the 
urethra  sufficiently  to  introduce  the  finger,  when  the  foreign  substance  may 
be  dislodged,  or  be  drawn  down  by  a  hook  passed  round  its  bent  end,  or  its 
two  points  may  be  brought  together  and  a  tube  or  forceps  applied  rornid  them. 

Foreign  bodies  are  sometimes  passed  into  the  vagina,  and  the  patient  is 
unable  to  extract  them,  and  will  not  apply  for  rehef  till  they  have  occasioned 
much  mischief.  I  once  saw  a  case  m  which  the  end  of  a  phial  was  lodged  in 
the  vagina,  and  had  made  its  way  by  ulceration  into  the  bladder,  causing  a 
most  formidable  and  perfectly  incurable  form  of  vesico-vaginal  fistula.  It  is 
not  uncommon  for  the  string  of  a  pessary  to  break,  and  the  substance  to  be 
left  in  the  vagina  till  it  becomes  very  foul  and  offensive.  All  such  foreign 
bodies  should  be  removed  at  the  earliest  possible  moment,  under  anaesthesia 
if  necessary. 

Foreign  bodies  in  the  rectum  may  be  of  very  large  size,  but  there  is  no 
•difficulty  whatever  in  extracting  them  under  chloroform  after  dilatation  of  the 
anus  ;  or  if  the  surgeon  judges  it  better  they  may  be  broken  up,  as  is  usually 
done  with  the  hardened  lumps  of  fteces  which  sometimes  obstruct  the  lower 
part  of  the  bowel.  This  can  be  effected  with  the  handle  of  a  spoon  or  with  a 
lithotomy  scoop.  Harder  substances  may  require  a  strong  pair  of  forceps, 
-or  even  cutting  pliers.  But  in  aU  cases  the  extraction  of  sharp-pointed  frag- 
ments at  once  is  imperative. 

'  By  Sir  Prescott  Hewett,  '  Path.  Soc.  Trans.'  vol.  i.  p.  152  ;  and  by  Mr.  Bu6e  of 
Slough,  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  924. 
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CHAPTER  XIV. 

INJUEIES  OF  THE  UPPER  EXTREMITY. 

All  injuries  of  the  shoulder,  arm,  forearm,  or  hand  are  less  serious  than  the 
similar  injuries  of  the  hij),  thigh,  leg,  or  foot.  The  main  reason  of  this  is- 
no  doubt  the  freer  supply  of  blood  to  the  i^art ;  but  even  irrespective  of  this 
there  is  a  specific  difference  in  the  effects  of  disease  on  the  two  limbs  respec- 
tively. Thus  gangrene  of  the  arm  is  of  far  less  consequence  than  of  the  leg, 
and  a  wound  implicating  the  shoulder  does  not  involve  anything  like  the 
same  danger  to  life  as  one  of  the  hip. 

Again,  the  fact  that  injuries  of  the  upper  extremity  do  not  necessitate 
confinement  to  bed  or  to  the  house  renders  them  in  many  respepts  less 
depressing  than  those  of  the  lower. 

From  these  and  such-like  considerations  it  results  that  the  surgeon  may 
venture  on  attempts  to  preserve  the  upper  limb  in  traumatic  injuries,  or  in 
lesions  from  disease,  which  in  the  lower  limb  would  imperatively  call  for  the- 
removal  of  the  diseased  part ;  that  when  the  diseased  part  must  be  removed 
he  may  venture  on  operations  of  excision  or  resection  which  would  not  be 
justifiable  in  the  lower  limb  ;  and  that  even  when  he  knows  the  parts  to  be 
damaged  beyond  the  possibility  of  repair  he  may  often  think  it  the  best 
course  to  wait  for  gangrene  rather  than  remove  any  part  which  might 
ultimately  recover  itself. 

And  for  the  same  reason  minor  injuries  are  susceptible  of  more  active  treat- 
ment in  the  upper  extremity,  because  the  surgeon  is  less  apprehensive  of  the 
occurrence  of  suppuration  from  too  early  use  of  the  part,  or  from  friction  or 
passive  motion,  and  less  apprehensive  also  of  its  results  if  it  does  occur. 
Foreign  Foreign  bodies  (thorns,  needles,  &c.)  often  lodge  in  the  palm.    They  are 

todies.  frequently  hard  to  detect,  since  a  piece  of  indurated  tissue  may  be  mistaken 
for  the  end  of  the  needle.  Unless  the  patient  is  suffering  much  inconvenience,, 
it  is  a  good  rule  not  to  cut  down  on  a  supposed  needle  in  the  hand  or  foot 
without  being  able  to  feel  both  its  ends.  In  some  of  these  cases  the  point- 
can  be  thrust  through  the  skin  Avithout  any  incision. 

Wounds  of  Wounds  of  either  palmar  arch  are  frequently  troublesome  in  their  treat- 
the  palmar  ^-^ent  and  dangerous  in  their  results,  in  consequence  of  the  very  free  anasto- 
mosis  which  takes  place  between  the  two  arteries  which  form  either  arch. 
The  superficial  arch,  it  is  true,  is  much  less  deeply  situated,  and,  when 
wounded,  it  can  be  reached  and  secured,  without  wounding  any  other  im- 
portant structure,  provided  the  patient  be  seen  soon  after  the  injury ;  but 
then,  very  frequently  this  is  not  the  case :  on  the  contrary,  the  parts  have 
become  so  infiltrated  with  blood  that  it  is  impossible  to  find  the  bleeding 
orifice.  And  when  the  deep  palmar  arch  is  wounded  its  position  beneath 
the  great  nerves  and  tendons  renders  it  difficult  to  tie  it  without  very  serious 
injury  to  the  structure  and  functions  of  tlie  hand,  even  irrespective  of  any 
infiltration  of  blood.' 

'  The  deep  arch  may,  however,  be  reached  from  the  dorsum  of  the  hand,  by  an  inci- 
sion running  along  the  radial  border  of  the  first  metacai-pal  bone,  and  dividmg  the  ongia 
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In  these  injuries  the  first  object  of  the  surgeon  is  to  stop  the  bleedmg 
Ion"-  enou-h  to  allow  the  wound  in  the  artery  to  close,  and  this  can  generally 
be  done  by  careful  pressure  with  pad  and  bandage/  assisted  by  the  raised 
position  of  the  hand,  or  by  acute  flexion  of  the  elbow,  whereby  the  brachial 
artery  is  compressed  against  the  coronoid  process,  or  by  graduated  pressure 
on  the  radial  and  ulnar  arteries,  or  by  a  combination  of  the  last  with  one  of 
the  two  former  methods.  Such  compresses,  when  once  apphed,  should  not 
be  moved  for  several  days,  unless  from  absolute  necessity. 

Professor  Vanzetti  has  lately  suggested  a  method  which  he  calls  '  unci- 
pression  '  i.e.  the  pressure  of  a  single  or  double  hook  on  either  lip  of  the 
wound,  as  described  on  p.  109,  which  seems  especially  suitable  for  these 
\vounds  of  the  palm,  smce  it  makes  constant  pressure  on  the  bleeding 
orifice,  without  giving  pam  or  producing  either  oedema  or  sloughmg— 
symptoms  which  often  necessitate  the  removal  of  the  compresses  apphed  to 

the  wound.  •       n   i  xi. 

If  the  bleeding  cannot  be  thus  suppressed  by  pressure  m  and  above  the 
wound,  two  courses  are  open— viz.  either  to  tie  both  arteries  of  the  forearm 
just  above  the  wrist,  or  to  tie  the  brachial  artery  at  once.  Like  all  opera- 
tions in  which  an  artery  is  tied  higher  up,  in  order  to  stop  hajmorrhage 
from  a  wound  below,  both  these  methods  of  treatment  are  uncertain.  The 
weight  of  authoritv  seems,  however,  to  be  in  favour  of  the  hgature  of  the 
brachial  at  once,  "rather  than  that  of  the  two  arteries  of  the  forearm. 
Ligature  of  one  of  the  latter  without  the  other  appears  nugatory.  In  some 
cases  it  has  been  deemed  necessary  to  amputate  the  hand  in  order  to  save 
the  patient  from  death  by  htemorrhage ;  but  I  would  repeat  that  careful 
IDlugging  and  pressure  on  the  wound,  immediately  after  the  injury,  will 
generally  stop  the  haemorrhage,  and  render  all  hgature  of  the  arteries 
uimecessary. 

In  wounds  of  the  hand  and  wrist  it  is  very  common  for  the  large  nerve-  Suture  of 
trunks  and  the  tendons  to  be  divided.    The  subject  of  nerve-suture  will  be 
referred  to  in  the  chapter  on  Affections  of  the  Nebves.    Here  it  will  be  tendons, 
sufficient  to  say,  that  in  all  cases  where  the  large  nerves  (e.g.  the  median  or 
ulnar)  are  seen  to  be  divided,  their  ends  should  be  gently  drawn  together 
and  united  with  one  or  two  fine  sutures.    It  seems  also  that  the  same 
treatment  may  be  successfully  applied  to  divided  tendons.    The  retraction 
of  the  ends  of  the  tendon  renders  it  improbable  that  union  will  occur  spon- 
taneously, while,  if  they  are  drawn  into  place  and  united  with  carboHsed 
catgut,  they  have  been  known  to  recover  their  functions,^    The  wound  must 
be  enlarged  sufficiently  to  enable  the  operator  to  recognise  the  sheath  of 
the  tendon,  which  is  then  to  be  shghtly  incised,  the  ends  of  the  divided 
tendon  brought  gently  into  apposition  and  secured  with  one  or  two  sutures, 
and  the  limb  put  up  in  such  a  position  as  to  relax  the  parts  as  much  as 
possible.    Every  effort  should  be  made  to  secure  rapid  union  ;  pus,  if  it 
forms,  should  be  at  once  evacuated,  and  passive  motion  commenced  as  soon 
as  the  wound  has  healed. 

of  the  first  dorsal  interosseous  muscle  from  that  bone,  the  parts  being  rendered  bloodless 
by  Esmarch's  bandage.  Dr.  Ogston  of  Aberdeen  performed  this  operation  in  a  most 
interesting  and  successful  case,  reported  in  the  'Brit.  Med.  Journ.'  June  24,  1876.  But 
this  would  only  be  practicable  when  the  palmar  arch  is  wounded  close  to  its  origin. 

'  A  good  way  of  securing  these  pads  is  to  make  pressure  on  them  with  a  splint  in 
front,  which  is  connected  -mth  and  supported  by  another  splint  behind  the  hand. 

-  See  a  paper  by  Dr.  Chambers  of  Indiana  in  the  '  Indiana  Med.  Journ.'  Sept.  21, 
1882. 
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Fractures 
of  the 
tlavicle. 


The  clavicle  may  be  fractured  in  any  part  of  its  extent,  but  the  middle  of 
the  bone  is  that  in  which  fracture  is  by  far  the  most  common.  The  accident 
almost  always  takes  place  from  indirect  violence,  i.e.  from  a  fall  on  the  hand 
or  on  the  point  of  the  shoulder.  The  common  fracture  of  the  clavicle  is  easily 
recognised  in  most  cases  by  the  characteristic  displacement.  The  bone  gives 
way  at  its  most  curved  point.  The  outer  fragment,  to  which  the  whole 
weight  of  the  arm  is  now  connected,  falls  downwards,  and  is  possibly  drawn 
down  also  by  the  muscles  which  pass  from  it  to  the  arm.  It  is  also  almost 
always  tucked  inwards  below  the  inner  fragment  by  the  action  of  the  flaps 
of  the  axilla,  or  by  the  impulse  of  the  fall,  or  by  both.  The  inner  fragment 
is  believed  by  some  surgeons  to  be  raised  by  the  sternomastoid  muscle,  but 
this  seems  unlikely,  as  the  attachment  of  the  rhomboid  ligament  is  sufficient 
to  prevent  any  such  displacement.^  No  doubt,  however,  the  displacement 
in  this,  as  in  all  other  fractures,  depends  a  good  deal  on  the  direction  of  the 
line  of  fracture,  and  accordingly  we  see  specimens  in  which  the  outer 
fragment  lies  on  the  same  level,  in  front  or  behind  the  irnier,  and  even 
above  it. 

This  fracture  is  very  rarely  compound,  and  it  is  very  rare  for  any  serious 
complications  to  accompany  it.  But  the  nerves  of  the  brachial  plexus,  or 
one  of  the  large  bloodvessels,  may  be  injured.  There  is  a  specimen  in  the 
Museum  in  St.  George's  Hospital,  showing  the  internal  jugular  vein  punctured 
by  a  fragment  of  the  clavicle, 
and  Sir  Robert  Peel's  death 
was  produced  by  a  somewhat 
similar  injury.  In  some  very 
rare  cases  of  direct  violence 
both  clavicles  are  fractured 
simultaneously. 

The  fracture  is  susceptible 
of  very  complete  repair,  and  in 
cases  where  there  has  been  no 
displacement  this  will  be  unac- 
companied by  any  deformity ; 
usually,  however,  considerable 
displacement  remains  during 
life,  though  it  entails  no  ill 
effects  beyond  the  slight  dis- 
figurement. The  periosteum 
appears  to  be  often  untorn, 
especially  in  early  life,  and 
possibly  in  some  of  these  cases 
the  fracture  may  have  been 
incomplete,  or  of  the  '  green 
stick '  variety,  as  shown  in  the 
figure  on  p.  121. 

The  method  of  union  is 
often  by  an  exuberant  or  provisional  callus.  The  period  of  union  is  fi'om 
three  to  four  weeks,  after  which  no  apparatus  is  necessary,  though  it  is 
prudent  for  the  patient  to  carry  his  arm  in  a  sling  for  a  time.  The 
number  of  different  contrivances  for  the  treatment  of  fractured  cla\-icle 

'  See,  however,  a  case  related  by  Mr.  Hulke,  in  which  the  sternal  fragment  was  raised 
up  at  an  'angle  of  45°.    '  Syst.  of  Surg.'  .Srd  ed.  vol.  i.  p.  948. 
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Pig.  76.  Diagrnm  of  tlie  common  fractures  of  the  clavicle  (after 
Hind,  modified),  .s  T.  Sternomastoid  nniscle.  P  r  i'.  Pecto- 
ralis  major  muscle,  i'  M.  Pectoralis  minor  mnscle.  s.  Snb- 
clavius  muscle.  i>.  Latissinuis  dorsi  muscle,  c.  Conoid  liga- 
ment. T.  Trajiczoid  ligament,  c  it.  Cor.icoliunieral  ligament.' 
n.  Itliomboid  ligament.  A  fracture  is  shown  in  the  usual 
position,  and  with  the  usual  ilisplaccnient— the  outer  frag- 
ment downwards  and  inwards— and  the  muscles  .ire  shown  to 
which  that  displacement  is  generally  attributed.  Another 
fracture  is  shown  between  the  conoid  and  trapezoiil  ligaments, 
and  this  fracture  is  shown  as  not  being  displaced,  according  to 
the  general  opinion. 
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testifies  to  the  difficulty  of  keeping  the  bones  in  contact,  and,  in  fact, 
it  is  always  proper  to  prepare  the  patient's  mind  for  the  continuance  of 
deformity.  The  old  plan  attempts  to  fulfil  three  indications  :  1.  Reduction 
is  efl:ected  by  drawing  both  shoulders  backwards  and  raising  the  affected 
shoulder  by  the  hand  in  the  axilla,  the  surgeon  standing  behind  the  patient, 
and  pressing  his  knee  between  the  scapulte.  To  remedy  the  displacement  of 
the  outer  fragment  inwards,  the  shoulders  are  then  kept  back  by  a  figure -of- 8 
bandage  encircling  both  axillae  and  crossing  behind.  2.  Before  applying  the 
bandage  a  thick  pad  is  placed  in  the  axilla,  in  order  to  raise  the  shoulder  and 
prevent  the  displacement  of  the  outer  fragment  downwards.  8.  Next,  in 
order  to  obviate  the  tendency  to  loosening  of  these  bandages,  the  arm  and 
hand  are  encircled  and  bound  to  the  chest  by  a  broad  bandage,  which  also 
fixes  the  scapulfe.    All  the  turns  of  the  bandage  should  be  stitched  together, 


I'iG.  77.  Bandage  for  fractured  clavicle  commeuced.      FiG.  78.   Bandage  for  fractured  clavicle  complete. 


or  painted  lightly  with  starch.  This  apparatus,  however,  can  never  be  kept 
satisfactorily  in  position,  and  many  surgeons  object  (and,  I  think,  with  reason) 
to  the  figure-of-8  bandage  as  liable  to  press  on  the  outer  fragment  and  displace 
it.  A  good  and  convenient  plan  is  to  put  a  short  crutch  into  the  axilla, 
which  is  fixed  by  a  strap  going  across  the  opposite  shoulder,  and  another 
round  the  body,  and  to  carry  the  arm  in  a  sling.  Some  surgeons  recommend 
that  the  hand  should  be  raised  and  bandaged  on  to  the  opposite  shoulder.^ 
A  very  good  result  may  be  obtained  by  perfectly  reducing  the  fracture,  and 
keeping  the  patient  at  perfect  rest  in  the  supine  horizontal  posture,  any 
accidental  fresh  displacement  being  at  once  remedied.  But  very  few  persons, 
except  young  ladies  careful  of  the  future  appearance  of  the  neck,  or  persons 
laid  up  by  other  injuries,  could  be  persuaded  to  submit  to  such  an  irksome 

'  Bryant, '  Practice  of  Surgery,'  2nd  eel.  vol.  ii.  p.  375. 
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Fracture 
of  sternal 
end. 


treatment  in  order  to  avoid  the  very  trifling  deformity  left  by  the  fractm-e, 
since  no  real  inconvenience  results  from  it.  Dr.  Gordon  combats  the  general 
views  with  regard  to  the  cause  of  the  displacement  which  is  generally  found 
in  fracture  of  the  clavicle.  He  regards  elevation  of  the  shoulder  as  worse 
than  useless,  and  teaches  that  the  essential  indication  of  treatment  is  to  carry 
the  scapuljE  outwards  and  backwards.  This  he  does  by  applying  a  shield  to 
the  thorax  and  a  metal  collar  to  the  arm,  and  connecting  the  two  by  a  rod 
■which  can  be  lengthened  or  shortened  by  means  of  a  screw. 

Fracture  of  the 
sternal  end  of  the  ~  ^ 

clavicle  is  not  a 
common  injury.  It 
generally  takes  j)lace 
about  an  inch  from 
the  end  of  the  bone, 
and  is  accompanied 
by  a  well  -  marked 
displacement  of  the 
outer  fragment  down- 
wards and  forwards  in 
front  of  the  sternum, 
which  has  often  been 
confounded  with  dis- 
location.^ The  treat- 
ment appears  to  be 
usually  unsuccessful 
in  the  same  sense  as  in  the  common  fracture ;  that  is  to  say,  that  the 
displacement  remains,  but  no  serious  loss  of  motion  results.    This  fracture. 


riG.  79.  Fracture  of  the  sternal  end  of  the  clavicle,  seven  days  before  death. 
The  situation  of  the  joint  is  shown  ;  the  fracture  is  about  an  inch  from 
tlie  joint,  a  shows  the  proximal  fragment.  There  is  a  large  blood-clot 
(b)  between  the  fragments.  The  outer  fragment  (c)  is  pointing  directly 
forwards,  i.e.  its  point  pressed  against  the  skin. — Museum  of  St.  Greorge's- 
Hospital,  Ser.  i.  No.  77. 


Fig.  80.  A  recent  comminuted  fracture  of  the  left  clavicle,  from  a  case  in  which  death  was  produced  by 
other  injuries  in  a  few  hours,  ir,  sujierior,  and  b,  inferior  view.  The  extern.il  fragment  has  become 
placed  below  the  inner  one,  and  is  at  tlie  same  time  directed  forwards,  so  that  the  two  frapmonts  lonn 
nearly  a  right  angle  with  each  other.  Two  pieces  of  the  inner  fragment  have  been  detached  and  are 
lying  above  it,  as  seen  in  n.  Vv^.  b  sliows  how  the  outer  fragment  has  passed  below  the  inner,  iiio 
fracture  is  situated  between  the  coraco-clavicular  ligaments  and.  the  acromial  joint.— l-rom  a  case  oy 
Mr.  Canton,  in  'Path.  Trans.'  vol.  xii.  p.  101. 

of  course,  lies  external  to  the  attachment  of  the  rhomboid  ligament,  Th© 
occurrence  of  fracture  internal  to  this  Hgament  has  not  as  yet  been  proved ; 
its  fibres  would  probably  prevent  any  extensive  displacement,  though  some 
movement  of  the  inner  fragment  forwards  would  still,  according  to  Professor 
Smith,  be  possible. 

'  On  this  head  see  a  paper  by  Dr.  B.  W.  Smith,  '  Dublin  Quaiicrly  Journal,'  Aug. 
1870. 
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Fracture  of  the  acromial  end  is  a  much  more  common  injury,  and  is  often  J^^^^^^^ 
accompanied  by  very  great  deformity,  the  effect  of  the  mobihty  of  the  scapula,  end. 
which,  being  now  deprived  of  the  natural  support  of  the  clavicle,  carries  the 
outer  fragment  inwards,  so  that  it  makes  almost  a  right  angle  with  the 
inner,  and  in  some  cases  (as  in  that  figured  by  Professor  E.  W.  Smith,  '  On 
Fractures  and  Dislocations,'  p.  219)  the  sternal  fragment  is  much  elevated, 
while  the  shoulder  is  drawn  inwards  and  forwards,  thus  adding  greatly  to 
the  deformity. 

On  the  other  hand,  when  the  fracture  happens  to  occur  just  in  the  interval 
between  the  conoid  and  trapezoid  ligaments,  there  may  be  little  or  no  dis- 
placement ;  at  least,  such  is  the  common  impression  (as  shown  in  fig.  76). 
Dr.  Gordon  thuaks  this  impression  incorrect,  and  beHeves  that  fracture 
between  the  conoid  and  trapezoid  ligaments  produces  the  same  deformity  as 
any  other  fracture  of  the  outer  end  of  the  bone  ;  in  other  words,  he  does  not 
beheve  that  these  ligaments  have  any  effect  in  resisting  displacement,  and  I 
suspect  that  his  opinion  will  be  found  correct. 

.  All  these  fractures  are  to  be  treated  on  the  same  principle  as  the  common 
fi-acture  of  the  clavicle,  i.e.  to  fix  the  shoulder  m  the  position  best  adapted  to 
prevent  the  displacement  characteristic  of  each  ;  but  the  difficulty  of  keeping 
the  scapula  fixed  is  a  great  obstacle  to  complete  success.  This  may  be  com- 
bated by  fixing  a  pad  on  the  dorsum  of  the  scapula  below  its  spine  and 
strapping  it  tightly  to  the  chest ;  but  when  the  tendency  to  displacement  is 
considerable,  the  success  of  any  plan  will  not  be  great  while  the  patient  is 
allowed  to  move  about. 

Fracture  of  the  body  of  the  scapula  is  usually  the  result  of  direct  violence  : 

Fracture  of 

the  passage  of  a  carriage  over  the  body  or  a  crush  against  some  obstacle.  It  the  scapula, 
is  usually  easy  of  detection,  for  it  generally  passes  through  the  spine  of  the 
bone,  and  in  passing  the  finger  along  the  spine  the  broken  part  can  be  reached 
at  once,  or  the  shoulder  being  grasped  in  one  hand  and  the  lower  angle  of  the 
scapula  in  the  other,  the  crepitus  will  be  ehcited.  The  fracture,  if  not  com- 
plicated with  other  injuries— which,  however,  is  very  often  the  case — will  not 
in  all  probabihty  lead  to  any  evil  consequences.  Should  any  displacement 
exist,  the  parts  must  be  manipulated  into  position,  but  this  is  not  generally 
necessary,  since  the  broad  muscles  attached  to  the  bone  prevent  any  change 
in  the  relative  position  of  the  fragments.  After  reduction  all  that  can  be  done 
is  to  apply  a  broad  rib-roller,  and  even  if  the  fracture  consolidates  irregularly 
no  harm  will  result.  In  three  or  four  weeks  the  patient  may  be  allowed  the 
free  use  of  his  arm. 

Fracture  of  the  neck  of  the  scapula  may,  as  it  appears,  involve  either  the  Fracture  of 
anatomical  or  the  surgical  neck  of  the  bone,  the  former  being  the  constriction  tj^ggcapula! 
around  the  glenoid  cavity  external  to  the  root  of  the  coracoid  process,  the 
latter  the  part  by  which  the  glenoid  fossa  and  coracoid  process  are  connected 
to  the  body  of  the  bone.  Fracture,  therefore,  through  the  anatomical  neck 
would  separate  only  the  glenoid  process  from  the  rest  of  the  bone,  while  frac- 
ture through  the  surgical  neck  would  separate  the  coracoid  process  also  from 
the  scapula  and  render  it  movable.  The  subject  of  fracture  of  the  neck  of 
the  scapula  is  one  on  which  much  difference  of  opinion  has  prevailed,  and 
which  is  still  unsettled.  Sir  A.  Cooper  described  it  as  an  injury  which  often 
simulates  dislocation  of  the  humerus  into  the  axilla,'  and  his  description  is 
expressly  applied  to  fractures  of  the  surgical  neck  of  the  bone,  since  he  points 
'  Cooper,  •  On  Dislocations  and  on  Fractures,'  2nd.  ed.  1823,  p.  454. 
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out  carefully  '  that  the  coracoid  process  being  attached  to  the  glenoid  cavity, 
and  being  broken  off  with  it,  the  crepitus  [of  the  fracture]  is  communicated 
throi;gh  the  medium  of  this  process,'  and  the  seat  of  the  supposed  fracture  is 
marked  in  one  of  his  figures.  Other  surgeons  have  explained  differently  the 
injury  which  Cooper  classed  as  fracture  of  the  neck  of  the  scapula,  some 
believing  that  the  real  lesion  was  a  dislocation  in  which  a  portion  of  the 
glenoid  process  was  fractured,^  others  that  it  was  a  fracture  of  the  head  of  the 
humerus.'  -  But  neither  of  these  explanations  seems  to  me  at  all  consistent 
with  Sir  Astley's  very  clear  description  of  the  symptoms  as  observed  by  him  ; 
and  although  there  is  no  dissection  in  existence  from  a  case  of  this  kind  which 
can  show  on  what  precise  injury  the  symptoms  have  depended,  yet  as  there 
are  certainly  specimens  in  existence  of  fracture  of  the  surgical  neck  of  the 
scapula,^  and  as  it  seems  certain  that  such  a  fracture  might  produce  the 
symptoms  described  by  Sir  A.  Cooper,  I  see  no  reason  for  denying  the  accuracy 
of  his  diagnosis,  though  the  fact  that  the  injury  can  hardly  prove  fe.tal  renders 
the  anatomical  proof  of  it  hitherto  deficient.  The  reader  may  consult  a  very 
interesting  paper  by  Dr.  Lotzbeck  of  Munich  on  this  subject,'*  in  which  the 
symptoms  due  to  both  of  these  varieties  of  fracture  of  the  neck  of  the  scapula 
are  described,  though  only  from  the  living  subject,  and  the  various  opinions 
which  have  been  expressed  on  the  question  are  discussed.  The  symptoms  in 
one  of  the  cases  there  described  '  much  resembled  dislocation  ;  the  arm  was 
lengthened  one  inch,  drawn  away  from  the  side,  and  the  acromion  prominent ; 
but  the  uijury  was  easily  distinguished  from  dislocation  by  the  fact  that  the 
coracoid  process  was  also  displaced,  and  moved  with  the  arm  in  passive  motion  ; 
that  such  movements  were  perfectly  easy  to  produce,  though  very  painful ;  the 
length  of  the  arm  was  at  once  restored  and  crepitus  obtained  ;  and,  finally,  an 
irregular  fragment  of  bone  was  felt  in  the  axilla.'  Dr.  Lotzbeck  also  met  with 
another  case  in  which  the  symptoms  were  very  similar,  only  that  the  coracoid 
process  was  not  movable,  and  which  he  therefore  believed  to  be  a  fracture 
through  the  anatomical  neck  of  the  bone.  In  both  cases  the  displacement 
was  reduced  and  good  motion  of  the  joint  obtained.  The  diagnostic  signs 
from  dislocation  are  the  ease  with  which  the  parts  can  be  put  into  position, 
the  production  of  crepitus,  and,  when  this  is  done,  the  freedom  of  passive 
motion — though  this  causes  much  pain— and  the  sensation  of  a  bony  fragment 
in  the  axilla.  It  must  nevertheless  be  admitted  that  the  injury  cannot  be 
described  with  the  same  confidence  as  one  whose  nature  has  been  conclusively 
proved  by  dissection. 

Fracture  may  also  occur  either  of  the  coracoid  or  of  the  acromion  pro- 
cesses alone.  That  of  the  coracoid  is  unquestionably  rare  as  a  separate  mjury, 
though  as  a  complication  of  dislocation  it  is  known  to  occur  and  is  perhaps 
not  extremely  uncommon.  The  fragment  is  described  as  being  drawn  dow)i 
by  the  biceps  muscle,'^  and  it  is  said  that  ligamentous  tinion  is  on  that  account 

'  Malgaigne,  '  Trait6  des  Fractures  et  des  Luxations,'  vol.  ii.  p.  551. 

-  Mr.  South,  '  Chclius  '  (vol.  i.  p.  549),  says  that  this  has  been  proved  to  be  so ;  but 
if  so  Sir  A.  Cooper  must  have  utterly  misstated  the  symptoms  of  the  case  which  he 
described. 

3  One  in  Guy's  Hospital  Museum  is  figured  in  Mr.  Bryant's  work,  vol.  ii.  p.  377  ; 
another  is  in  the  Museum  of  the  lloyal  College  of  Surgeons. 

'  'Deutsche  Klinik,'  1867,  abstracted  in  the  New  Syd.  Soc.'s  ' Biennial  Retrospect 

^""^  =^  stl"a  ca5e  dtscribed  by  Mr.  South,  '  Med.-Chir.  Trans.'  vol.  xxii.  p.  100.  In  this  case 
the  fragment  was  pulled  down  by  the  short  head  of  the  biceps  muscle  as  far  as  the  tri- 
angular ligament  would  allow-about  half  an  inch  below  and  to  the  outer  side  of  the 
stump  of  the  coracoid  process. 
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common.  I  do  not  believe,  however,  that  enough  is  known  about  the  injury 
to  enable  us  to  judge  whether  this  is  generally  true.  The  muscles  a  tached 
to  the  coracoid  process  would  only  displace  the  fragment  m  the  event  of  its 
bein-  entirely  torn  away  from  the  periosteum,  and  this  I  suppose  to  be  rare. 
And'doubtless  the  statement  as  to  the  frequency  of  ligamentous  umonm  this 
fracture,  as  in  that  of  the  acromion,  rests  in  a  great  measure  on  post-mortem 
examinations,  in  which  additamentary  bones  around  shoulders  afiected  with 
chronic  osteoarthritis  have  been  mistaken  for  fragments  of  old  non-umted 
fractures  If  fracture  of  the  coracoid  process  is  met  with  uncomphcated  with 
other  iniury,  and  if  the  fragment  is  displaced  (of  which  Mr.  Bryant  records  an 
example  under  his  own  care),  the  arm  should  be  bandaged  with  the  elbow 
raised  and  the  forearm  flexed,  so  as  to  relax  the  biceps  muscle,  and  the  parts 
kept  in  that  position  for  about  a  month. 

Fracture  of  the  acromion  is  easily  diagnosed  by  tracing  the  spme  ot  the 
scapula  with  the  finger,  an  abrupt  drop  marking  the  seat  of  fracture  The 
mobihty  of  the  fragment  and  the  dropping  of  the  point  of  the  shoulder  will 
sufficiently  prove  the  nature  of  the  case,  and  the  diagnosis  will  be  confirmed 
by  the  crepitus.    The  surgeon  will  also  notice  how  the  deformity  disappears 
on  raising  the  elbow,  and  recurs  as  soon  as  the  elbow  is  allowed  to  drop.    '  In 
the  treatment  of  this  accident,'  says  Sir  A.  Cooper,  '  the  head  of  the  os  humeri 
is  the  sphnt  which  is  employed  to  keep  the  acromion  in  its  natural  situation  ; 
and  with  this  view  the  elbow  is  raised  and  the  arm  fixed.'    He  also  points 
out  the  unadvisability  of  either  putting  a  pad  in  the  axilla  or  bandaging  the 
elbow  too  closely  to  the  side,  since  by  both  of  these  plans  the  head  of  the 
humerus  is  thrown  outwards  andthe  fragments  separated.  The  surgeon  should 
raise  the  elbow  and  fix  it  in  that  position,  which  places  the  bones  in  perfect 
contact,  and  endeavour  to  keep  them  thus  for  about  three  weeks  ;  but  it  is 
somewhat  difficult  to  keep  the  parts  quiet,  and  to  this  Sir  A.  Cooper  attri- 
butes the  ligamentous  union  of  fractured  acromion,  which  he  beheves  to  be 
common,  and  in  this  behef  he  has  been  followed  by  most  authors ;  but  m 
this  case  also  there  is  much  reason  to  believe  that  specimens  of  old  chronic 
rheumatic  arthritis  have  been  looked  upon  as  examples  of  ununited  fracture.' 
At  the  same  time  it  is  very  desirable  to  reahse  the  probabihty  of  non-union 
in  this  fracture,  and  to  endeavour  to  guard  against  it. 

Fractures  of  the  humerus  are  divided  into  those  of  the  upper  end,  of  the  J/'^"'""* 
shaft,  and  of  the  lower  end.    Those  of  the  upper  end  of  the  humerus  are  :  humerus. 
1.  Fracture  of  the  anatomical  neck  (intracapsular)  ;  2.  Of  the  surgical  neck 
(extracapsular) ;  3.  Separation  of  the  epiphysis ;  and,  4.  Fracture  of  the 

great  tuberosity.  ^  •    r  t 

1.  Pure  micomphcated  fracture  above  the  tuberosities— i.e.  entirely  withm  f^'^^^^^IJ^f^^;'" 
the  capsule— is  a  rare  injury,  and  its  diagnosis  is  by  no  means  easy.  It  is  neck, 
very  generally  accompanied  with  impaction,  the  shaft  of  the  bone  being  some- 
times driven  into  the  upper  fragment,  whilst  in  other  cases  the  head^  of  the 
bone  is  more  or  less  displaced  and  driven  into  the  lower  fragment  (fig.  82). 
In  a  remarkable  case  recorded  and  figured  by  Prof.  R.  W.  Smith  the  fractured 
head  was  entirely  reversed,  so  that  the  cartilaginous  surface  had  been  driven 
into  the  shaft,  while  the  fractured  cancellous  tissue  was  turned  upwards 
towards  the  glenoid  cavity."''  The  diagnosis  is  in  many  cases  mainly  negative, 

'  Dr.  R.  Adams  says  that  in  chronic  arthritis  of  the  shoulder  the  acromion  is  often 
found  to  have  undergone  a  solution  of  continuity  from  disease,  and  that  this  usually  1^"*  no^; 
always  occurs  at  the  lineof  the  epiphysis  ('  On  Chronic  Rheumatic  Arthritis,'  2nd  ed.  p.  102). 
A  similar  specimen  is  figured  by  Hamilton.    This  author  conjectui-es,  with  great. 
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There  are  not  the  characteristic  symptoms  of  any  of  the  other  fractures  to  be 
presently  described,  nor  those  of  dislocation.  If  the  fracture  be  firmly  im- 
pacted no  crepitus  can  be  elicited,  but  some  change  of  shape  of  the  upper  end 
of  the  bone  may  be  made  out,  if  not  masked  by  the  swelling.  If,  however, 
the  fracture  be  not  impacted,  crepitus  will  be  made  out ;  and  the  surgeon 
being  convinced  that  the  scapula  is  not  injured,  and  that  the  injury  is  seated 
above  the  surgical  neck,  and  is  not  of  the  tuberosity  only,  must  conclude 
that  it  is  an  intracapsular  fracture.  Much  caution,  however,  is  required  not 
to  confound  the  pseudo-crepitus  of  effusion  into  the  sheaths  of  the  tendons 
with  the  real  crepitus  of  fracture.  These  fractures  unite  solidly  by  bone  ;  in 
fact  there  is  often  a  very  exuberant  production  of  stalactitic  bone,  especially 
when  the  head  is  impacted  in  the  lower  fragment,  and  the  inflammation 
which  produces  this  bony  effusion  must  greatly  limit  the  movements  of  the 
joint.  The  only  treatment  which  can  be  adopted  is  to  remedy  any  tendency 
to  displacement  of  the  lower  fragment  inwards  which  may  be  present,  by 
means  of  a  pad  in  the  axilla,  and  to  support  the  arm  in  a  sling.   In  impacted 


Extra- 
capsular 
fracture,  or 
fracture  of 
the  surgi- 
cal neck. 


PXG.  81.  Eecent  intracapsular  fracture  of  the  left  hu- 
merus, seen  from  behind.  The  tuberosities  separated 
from  the  head  and  shaft  are  divided  into  three  frag- 
ments and  driven  outwards.  The  head,  separated  from 
the  anatomical  neck  of  the  bono,  is  partly  crushed.  The 
shaft  is  driven  upwards,  and  touches  the  lower  part  of 
the  glenoid  cavity.  The  capsule  was  intact,  and  has 
been  opened  in  the  dissection  to  show  the  fracture. — 
Prom  Malgaigne's  '  Atlas,'  pi.  v.  flg.  1. 


Fig.  82.  Bony  union  of  impacted  intnica])- 
sular  fracture  of  the  Immenis,  five  yi'ars 
after  the  occurrence  of  the  accident. — From 
Prof.  R.  W.  Smith, '  On  Fractures,'  p.  192. 


fracture  it  is  neither  feasible  nor  desirable  to  disengage  the  fragments.  The 
patient  should  be  prepared  for  the  loss  of  motion  which  will  probably  ensue, 
and  passive  motion  should  be  employed  to  obviate  this  as  far  as  possible. 
Gentle  attempts  to  raise  the  shoulder  should  be  made  as  early  as  the  patient 
can  bear  them  after  the  first  three  Aveeks. 

2.  The  ordinary  fracture  of  the  neck  of  the  humerus  is  the  extracapsular 
or  the  fracture  through  the  surgical  neck,  i.e.  below  the  tuberosities.  The 
arm  is  shortened  ;  the  lower  fragment  can  be  felt  projecting  into  the  axilla, 
where  its  sharp,  irregular  outline  can  easily  be  distinguished  from  the 
globular  head  of  the  humerus  ;  the  shoulder  has  not  the  pointed  outline 
of  dislocation  ;  the  arm  is  much  more  easily  movable,  and  when  its  length 

probability,  that  these  extensive  displacements  of  the  upper  fragment  are  efEected  gradu- 
ally by  the  movements  of  the  parts. 
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is  restored  crepitus  will  be  felt.  The  upper  fragment  is  usually  tilted 
outwards  by  the  muscles  inserted  into  the  great  tuberosity  (fig.  83)  ; 
the  displacement  of  the  lower  fragment  inwards  and  upwards  is  due  partly 
to  the  action  of  the  force,  partly  to  that  of  the  flaps  of  the  axilla  and  the 
muscles  which  pass  from  the  scapula  to  the  humerus  below  the  fracture,  and 
partly  to  the  direction  of  the  line  of  fracture.  In  some  cases  the  lower 
fragment  hes  '  anteriorly  externally,  and  even  posteriorly,'  as  shown  by 
Malgaigne,  and  it  may  be  impacted  in  the  tissue  of  the  upper  fragment. 
This  fracture  is  usually  treated  by  the  application  of  a  case  or  splint  of 

leather  or  guttapercha 
'v^^^^^^^^  '    moulded  to  the  outside 


Pig.  83.  Fracture  of  tlie  surgical  neck  of  the  humerus,  with  complete    splints,  aS  for  fracture 


joint  as  recommended  in  the  former  case  ;  but  some  loss  of  the  power  of 
elevating  the  shoulder  is  a  very  common  result,  and  is  usually  attributed 
to  inflammatory  thickening  of  the  lower  portion  of  the  capsule. 

I  have  described  these  fractures  separately  from  each  other  as  purely  intra- 
or  extracapsular,  but  in  practice  there  can  be  no  doubt  that  they  are  often 
mixed,  and  what  is  called  '  a  fracture  of  the  anatomical  neck  of  the  humerus ' 
is  really  an  injury  in  which  the  greater  part  of  the  line  of  fracture  is  external 
to  the  capsule,  but  a  piece  has  been  comminuted,  or  a  subordinate  line  of 
fracture  has  run  upwards  into  the  joint.  This  is  so  in  a  preparation  put  up 
by  Sir  B.  Brodie  in  St.  George's  Hospital  Museum  as  'fracture  of  the  anato- 
mical neck,'  and  the  same  was  the  case  in  a  patient  under  my  care,  who 
presented  the  unusual  complication  of  partial  rupture  and  obstruction  of  the 
axillary  artery,  leading  to  gangrene  of  the  arm  and  necessitating  amputation 
at  the  shoulder -joint.. 


of  the  shoulder,  and 
opposed  by  a  large  pad 
in  the  axilla,  or  a  crutch 
similar  to  that  used 
for  fractures  of  the  cla- 
vicle, or  a  splint  about 
two  feet  long  made  of 
leather,  bent  in  the 
middle  to  an  acute  angle, 
which  is  fitted  into  the 
axilla,  while  one  limb 
of  the  splint  rests  upon 
the  chest  and  the  other 
supports  the  inside  of 
the  arm.  The  treatment 
of  this  fracture  by  a 
case   of  fom:  straight 


of  the  shaft,  is  very  in- 
effective, since  all  the 
splints  will  probably  be 
found  on  careful  exami- 
nation to  be  placed  on 
the  lower  fragment  only. 
The  same  precautions 
should  be  adopted  for 
avoidmg  stiffness  of  the 


256 


INJURIES  OP  THE  UPPER  EXTREMITY. 


Scpfimtiou 
of  the 
upper 
epiphysis. 


Fracture  of 
the  great 
tuberosit}'. 


Oblique 
fracture  of 
the  head 
and  shaft 
of  the 
humerus. 


3.  Separation  of  the  upper  epiphysis  is  a  well-marked  accident,  very  clearly 
described  by  R.  W.  Smith,  whose  description!  had  an  opportunity  of  verifying- 
in  the  case  which  furnishes  the  accompany- 
ing figure  (fig.  84).  The  patient  is  a  young 
person  below  the  age  of  20,  and  usually  much 
younger  ;  the  arm  is  neither  lengthened  nor 
shortened ;  the  lowerfragment  projects  some- 
what inwards,  causing  '  a  striking  and  abrupt 
projection  situated  beneath  thecoracoid  pro- 
cess,' which  Prof.  Smith  calls  '  the  most  re- 
markable feature  of  this  injury ;  '  and  this 
projection  has  not  the  sharp  outline  of  an 
ordinary  fracture,  but  'feels  rounded,  and 
its  superior  surface  is  smooth  and  slightly 
convex.'  When  the  injury  is  recent  the 
lower  fragment  can  be  brought  into  its  na- 
tm-al  position,  and  then  the  prominence  will 
be  obliterated,  and  crepitus  can  be  felt,  though 
this  may  not  be  exactly  the  crepitus  of  frac- 
ture. The  lesion  may  be  treated  by  any  of  the 
plans  which  are  used  in  other  injuries  about  fig.  84.  separation  of  the  upper  epiphysis 

IT         „  J.  1    i.  J.1  •     4."         •!!        Ill  of  the  humerus.  Takenfrom aboraet.  15, 

the  same  part,  but  the  projection  will  probably       under  my  care,  in  ^^■hom  the  diagnosis 

remain  permanently.  There  is,  however,  far         ^4ovJ,°S  '^t^'llni.Tco^^tii 
less  probability  of  loss  of  motion  than  in  the     Sood^- 2^id  ei*pl49 '  °^ 
fractures  of  adult  life.    The  line  of  fracture, 

it  must  be  remembered,  is  below  the  tuberosities,  and  the  fracture  is  therefore 
mainly,  if  not  entirely,  extracapsular.  ^  It  seems  to  unite  usually  with  but 
little  inflammation. 

4.  Fracture  of  "  the  great  tuberosity  is  known  by  the  increased  width  of 
the  upper  end  of  the  bone,  and  the  presence  of  a  bony  prominence  below  the 
acromion,  which  may  possibly  be  made  out  as  distinct  from  the  head  of  the 
bone.  The  acromion  is  somewhat  prominent,  though  less  so  than  in  disloca- 
tion, and  the  arm  may  be  separated  from  the  side,  but  can  easily  be  brought 
back  to  it ;  and  a  thorough  examination  of  the  hand  in  the  axilla  will  con- 
vince the  surgeon  that  the  head  of  the  bone  is  m  the  glenoid  ca-s-ity.  There 
are  cases,  however,  in  which  this  fracture  has  occurred  as  a  complication 
of  dislocation  (see  fig.  95).  If  the  separation  be  extensive  and  complete,  the 
union  may  be  ligamentous  ;  in  many  cases  bony  union  seems  exuberant,  and 
then  considerable  loss  of  motion  will  follow.  Beyond  keeping  the  parts  at 
rest,  and  pressing  the  fragment  and  the  head  of  the  bone  together  by  means 
of  a  pad  in  the  axilla,  opposed  by  a  cap  over  the  shoulder,  I  do  not  see  what 
is  to  be  done  in  the  way  of  treatment. 

In  a  paper  by  Dr.  Ogston  ('  Lancet,'  1876,  vol.  i.  pp.  420,  491),  the  reader 
will  find  an  interesting  series  of  cases  believed  to  be  instances  of  oblique 
fracture  running  downwards  through  the  upper  end  of  the  humerus.  Dr. 
Ogston  believes  (and  certainly  his  cases  render  the  conclusion  difficult  tO' 
resist)  that  besides  the  above -described  fracture  of  the  great  tuberosity,  'there 
exist  also  cases  where  the  articular  portion  of  the  humerus  is  detached  in 
conjunction  with  the  greater  tuberosity  (as  asserted  by  Guthrie)  by  a  fracture 
running  obliquely  downwards  and  backwards,  the  line  of  fracture  occupying 
at  its  upper  part  the  situation  of  the  bicipital  groove.    The  lower  fragment 

'  11.  W.  Smith,  '  On  Fractures,'  p.  203. 
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is  formed  by  the  shaft  in  conjunction  with  the  lesser  tuberosity.  Such  an 
iujm-y  is  usually  produced  by  a  fall  on  the  shoulder,  and  it  exhibits  charac- 
teristic symptoms.  These  are  increased  antero-posterior  diameter  of  the 
shoulder ;  prominence  of  the  lesser  tuberosity  at  the  anterior  part  of  the 
shoulder,  the  prominence  obeying  all  motions  of  the  shaft ;  the  existence  of 
the  head  in  the  glenoid  cavity,  not  moving  with  the  shaft,  save  only  to  a 
limited  degree,  with  very  extensive  movements  of  the  arm  ;  crepitus  some- 
-times  absent,  best  eUcited  by  rotating  the  shaft  or  pushing  it  up  and  d.own 
in  the  direction  of  its  long  axis  ;  powerlessness  of  the  arm  to  the  patient, 
but  pretty  free  mobihty  to  the  surgeon  ;  and  a  position  of  the  arm  not  unlike 
that  of  a  dislocation,  but  the  elbow  capable  of  being  readily  pushed  into 
contact  with  the  side.  The  shortening  of  the  arm  maybe  present  or  absent ; 
it  is  present  when  the  smaller  tuberosity  has  pierced  the  fibres  of  the  deltoid. 
The  deformity  cannot  be  entirely  reduced,  but  the  injury  leaves  a  useful  arm 
in  spite  of  the  deformed  shoulder.' 

'  It  is  rather  astonishing  to  find,  in  both  series  of  cases,  the  marked  im- 
possibihty  of  removing  the  deformity  by  any  means  whatever.  In  the  present 
state  of  our  knowledge  on  the  subject  it  seems  probable  that  this  is  owing  to 
the  terulon  of  the  biceps  slipping  into  the  cleft  betiueen  the  fragments 

Fracture  of  the  shaft  of  the  humerus  occurs  usually  somewhat  below  the  Fracture 
middle,  though  any  part  of  the  bone  may  give  way.  It  is  caused  by  any  kmd  °f  ^he 
of  violence,  and  sometimes  by  muscular  action.^  humei-us. 

The  displacement  varies  with  the  direction  of  the  line  of  fracture  and 
■other  circumstances.  Frequently  it  is  not  very  much  marked.  There  is 
•seldom  any  difficulty  in  correcting  it,  or  in  procuring  union  without  defor- 
mity. A  case  of  four  straight  spHnts  or  a  leather  or  guttapercha  splint  must 
be  apphed  for  about  six  weeks,  when  the  fracture  will  be  soundly  united. 
The  hand  is  to  be  carried  in  a  sling,  which  should  not  be  long  enough  to  press 
the  elbow  upwards.  Some  surgeons  prefer  a  rectangular  sphnt,  extending 
along  the  inner  side  of  the  limb,  from  the  axilla  to  the  fingers,  and  three  short 
accessory  splints,  reaching  from  the  shoulder  to  the  elbow,  in  order  to  prevent 
any  movements  of  the  forearm,  which  they  beheve  is  the  chief  cause  of  non- 
union. 

Fractures  of  the  lower  end  of  the  humerus  may  be  divided  into  :  Simple  Of  the 
transverse  fracture  above  or  below  the  condyles  ;  fractures  running  between  ^^"^^^ 
ihe  condyles  into  the  joint ;  fracture  of  either  condyle  ;  and  separation  of  the 
•epiphysis. 

The  transverse  fracture  of  the  lower  end  of  the  humerus  is  of  interest, 
masmuch  as  it  somewhat  resembles  dislocation.  Both  injuries  are  common 
in  youth. 2  In  the  fracture  the  lower  fragment  along  with  the  forearm  is  usually 
carried  backwards,  producing  a  projection  behind  the  joint,  and  a  prominence 

'  In  fractures  from  muscular  action,  however,  there  is  reason  for  suspecting  in  many- 
cases  that  the  bone  may  be  diseased.  Thus,  a  schoolmaster  in  striking  a  boy  with  his 
■cane  fractured  the  humerus.  Some  weeks  afterwards  (the  fracture  having  in  the  mean- 
time united)  a  tumour  showed  itself  at  the  seat  of  injury,  for  which  he  became  a  patient 
at  St.  George's  Hospital,  where  amputation  at  the  shoulder-joint  was  performed.  In 
other  cases  there  is  no  evidence  of  disease ;  as  in  that  of  an  Army  surgeon,  which  a 
correspondent  was  so  kind  as  to  communicate  to  me,  who  broke  his  arm  in  throwing  a 
■cricket  ball.  The  fracture  united  kindly,  and  he  continued  quite  well.  I  once  saw  a  case 
in  which  a  strong  healthy  young  man  was  said  to  have  broken  his  thigh  in  walking  across 
the  room.    The  fracture  certainly  existed,  and  united  in  the  usual  period. 

'  In  an  interesting  and,  I  believe,  unique  case  recorded  in  the  New  York  '  Archives  of 
Clin.  Surg.'  vol.  i.  p.  33.S,  the  ulna  (alone)  was  dislocated  backwards,  while  the  humerus 
was  also  fractured  just  above  the  condyles. 
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of  the  triceps  tendon,  as  in  dislocation  ;  and  there  is  a  projection  in  front  near 
the  bend  of  the  elbow,  as  in  dislocation.  Here,  however,  the  resemblance 
ceases.  In  the  fracture  the  parts  can  commonly  be  reduced  and  crepitus 
obtained.  The  projection  in  front  is  seen  to  be  above  the  bend  of  the  elbow, 
and  to  have  a  sharp  outline,  whilst  in  dislocation  the  prominence  is  below  the 
bend  of  the  elbow,  and  is  rounded.  But  the  most  unfailing  distinction  is,  that 
the  measurement  between  the  olecranon  and  internal  or  external  condyle  is 
natural  in  the  fracture,  while  in  the  dislocation  it  is  much  increased.  How- 
ever great  the  swelling  may  be,  one  or  other  of  the  condyles  can  almost  cer- 
tainly be  made  out.  In  some  cases,  especially  when  the  fracture  is  caused  by 
a  direct  blow,  the  displacement  of  the  lower  fragment  may  be  forwards,'  in 
which  case  there  can  be  no  difficulty  in  diagnosis. 

The  separation  of  the  lower  epiphysis  of  the  humerus  is  difficult  to  dis- 
tinguish from  this  injury,  though  it  occurs  lower  down.  In  this  fracture 
either  the  whole  epiphysis,  or,  as  Dr.  R.  W.  Smith  thinks,  only  the  part 
which  forms  the  trochlea  and  capitellum,  is  separated  from  the  shaft  of  the 


Fig.  85.  Diagrammatical  representation  of  fracture  of  the  lower  end  of  the  humerus,  contrasted  with  dis- 
location of  both  bones  of  the  forearm  backward.  The  figure  (from  Listou)  shows  the  general  features 
of  dislocation. 


bone  and  carried  backwards  with  the  forearm. ^  Prof.  Smith  states  that  the 
lower  epiphysis  of  the  humerus  is  placed  entirely  below  the  condyles,  and 
therefore  describes  the  separation  of  the  epiphysis  as  being  necessarily  '  infra- 
condyloid.'  This  is  certainly  incorrect,  as  I  have  shown  elsewhere,  and 
as  the  annexed  figures  prove.  The  condyles  are  epiphyses  as  well  as  the 
trochlea  and  capitellum,  and  form  pieces,  though  detached  pieces,  of  the  same 
epiphysis,  as  is  correctly  described  in  the  ordinary  anatomical  works.  At  the 
same  time  it  is  quite  possible  that  in  separations  of  the  lower  epiphysis  only 
the  part  which  belongs  to  the  trochlea  and  capitellum  may  be  broken  ofl, 
leaving  the  condyles  attached  to  the  shaft  of  the  bone,  but  I  am  not  aware  of 
the  existence  of  any  preparation  showing  this  form  of  fracture.  We  may  con- 
clude, then,  that  fracture  may  occur  at  any  age,  through  the  lower  part  of  the 
shaft  more  or  less  close  above  the  condyles  ;  and  at  early  periods  the  whole 
epiphysis  may  be  separated,  including  the  condyles,  or  only  its  infracondyloid 

'  See  a  preparation  in  the  Museum  of  St.  George's  Hospital,  Ser.  i.  No.  07. 

2  '  Brit.  Med.  Journ.'  Aug.  17,  1807. 
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part.  Thus  there  would  be  three  forms  of  transverse  fracture  of  the  lower  end 
of  the  humerus  :  1.  Supracondyloid  ;  2,  Disjunction  of  the  entire  epiphysis  ; 
3.  Partial  disjunction,  or  infracondyloid. 

Stated  shortly,  the  signs  of  these  three  fractures,  as  they  are  commonly 
seen,  would  be  as  follows  :  (a)  In  front  of  the  joint.  In  the  common  fracture 
of  the  lower  end  of  the  humerus  (displaced  backwards)  the  lower  end  of  the 
upper  fragment  projects  in  front  and  above  the  bend  of  the  elbow  ;  so  it  does 
in  the  other  two  fractures  ;  but  in  the  infracondyloid  fracture  the  projecting 
part  is  wider,  equal  in  breadth  to  that  of  the  opposite  humerus  from  one 
condyle  to  the  other  ;  and  if  the  swelling  is  not  too  great  the  condyles  can 
be  made  out  as  forming  a  part  of  it,  while  in  the  disjunction  of  the  entire 
epiphysis  the  condyles  will  remain  attached  to  the  lower  fragment,  and  the 
upper  fragment  will  therefore  be  higher  and  less  broad,  {b)  Turning  to  the 
back  of  the  joint,  two  prominences  are  seen,  one  external,  the  other  internal, 
in  all  three  forms  of  fracture,  as  well  as  in  dislocation.    In  all  these  injuries 


A  B 

Fig.  86.  Two  figures  to  show  the  position  of  the  epiphysial  line  in  the  lower  end  of  the  humerus,  A,  in  early 
infancy,  B,  at  the  age  of  fifteen,  showing  that  in  early  life  all  the  part  which  afcerwards  forms  the  con- 
dyles is  cartilaginous,  and  that  subsequently  tlie  condyles,  though  they  are  formed  distinct  from  the 
articular  end,  are  also  epiphyses.  A  fracture  might,  therefore,  either  separate  them  from  the  shaft, 
along  with  the  epipliysis,  or,  on  the  other  hand,  separate  the  bulk  of  tlie  epiphysis,  and  leave  the  condyles 
attached  to  the  shaft.— Prom  Holmes's  'Surgical  Dis.  of  Childhood,'  pp.  251,  252. 

the  two  prominences  are  on  different  vertical  levels,  the  mternal  (which  in  all 
of  them  is  formed  by  the  displaced  olecranon)  being  the  higher.  The  external 
prominence  in  dislocation  is  formed  by  the  head  of  the  radius,  and  is  therefore 
far  more  remote  from  the  internal  than  it  is  in  any  of  the  fractures'  in  which 
it  is  formed  by  the  part  of  the  humerus  carried  backwards  with  the  radius, 
viz.  the  capitellum  only  in  the  infracondyloid  fracture,  the  capitellum  and 
external  condyle  in  the  disjunction  of  the  entire  epiphysis,  and  probably  some 
part  of  the  external  condyloid  ridge  of  the  humerus,  in  addition  to  the  con- 
dyle in  the  common  supracondyloid  fracture.  In  all  four  forms  of  injury  the 
forearm  is  generally  flexed,  and  the  hand  midway  between  pronation  and 
supination. 

The  other  fractures  which  communicate  with  the  elbow  are  often  com- 

'  Professor  Smith  says  that  in  dislocation  the  vertical  distance  between  the  two 
prominences  averages  one  and  a  half  inch,  while  in  infracondyloid  fracture  it  seldom 
exceeds  three-quarters  of  an  inch. 
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minuted.  Some  are  of  a  T-sliape,  consisting  of  a  transverse  brancli  above 
the  condyles  and  a  vertical  one  between  them,  the  condyles  being  movable 
on  each  other  with  crepitus,  and  the  end  of  the  bone  inci'eased  in  width. 
Others  are  mere  linear  fractures  running  from  the  outer  or  inner  side  of  the 
bone  into  the  joint,  so  as  to  separate  the  external  or  internal  condyle.  It 
seems  that  the  prominent  extremity  of  the  latter  portion  of  the  bone  may  be 
separated  from  the  shaft  witliout  implicating  the  joint. 

The  treatment  of  all  these  injuries  is  the  same.  The  elbow  must  be  bent 
to  something  above  a  right  angle,  so  that  if  ankylosis  should  unfortunately 
occur  the  hand  may  be  in  good  position.  This  position  may  be  maintained  by 
an  angular  splint  in  the  bend  of  the  elbow  ;  or  if  there  is  any  strong  tendency 
to  displacement  of  the  lower  fragment  backwards  the  angular  splint  may  be 
applied  behind,  while  a  straight  splint  is  put  in  front  of  the  arm  to  push  bacJv 
the  upper  fragment.  After  the  end  of  three  weeks  passive  motion  must  be 
sedulously  made,  the  splints  being  removed  and  reapphed  daily.  Dr.  Hamilton 
even  recommends  the  total  disuse  of  sphnts  after  the  first  seven  days  in 
fractures  of  the  elbow,  and  the  persevering  use  of  passive  motion  daily,  re- 
marking, that  '  though  at  this  time  no  bony  union  has  taken  place,  yet  the 
effusions  have  somewhat  steadied  the  fragments,  and  the  danger  of  displace- 
ment is  lessened,  while  the  prevention  of  ankylosis  demands  very  early  and 
continued  motion.'  This,  however,  does  not  of  course  apply  to  fractures 
which  are  entirely  above  the  condyles,  but  only  to  those  in  which  the  elbow- 
joint  is  clearly  implicated. 

We  must  now  speak  of  fractures  of  the  forearm. 

The  olecranon  process  is  usually  fractured  by  a  fall  on  the  elbow,  but 
sometimes  by  muscular  action.  The  fragment  is  generally  drawn  upwards  by 
the  triceps  muscle,  though  if  the  periosteum  and  the  fibrous  expansion  around 
the  bone  is  not  broken  there  may  be  no  separation.  Bendmg  the  forearm  will 
make  the  interval  more  distinct,  if  there  is  any  difficulty  in  detecting  it,  which, 
however,  is  rarely  the  case.  The  loss  of  the  power  of  extending  the  forearm 
is  sometimes  complete— more  commonly  the  patient  can  perform  this  action, 
though  with  pain  and  difficulty.  Effusion  into  the  elbow-joint  generaUy 
occurs  quickly,  for  the  fracture  almost  always  impHcates  the  joint.  It  is  said, 
however,  that  in  rare  cases  only  the  tip  of  the  process  is  broken  off  and  the 
synovial  membrane  left  intact. 

This  fracture  often  unites  by  ligament  only— but  also  by  bone— and  then 
frequently  with  obvious  evidence  of  inflammation  (fig.  87).  The  joint  is  often 
left  with  hardly  a  trace  of  injury  to  its  functions.  This  will  necessarily  depend 
in  a  great  measure  on  the  closeness  of  apposition  of  the  fragments,  but 
also  on  ihe  avoidance  of  subsequent  inflammation,  and  it  is  to  these  two 
indications  that  the  treatment  should  be  addressed.  The  first  thing  is  to 
relax  the  triceps  muscle  completely  by  putting  the  arm  in  complete  exten- 
sion on  a  long  splint  reaching  from  near  the  shoulder  to  the  palm,  leavnig 
the  fracture  uncovered.  One  of  the  plans  used  in  fracture  of  the  patella 
may  be  employed  here  also  to  draw  the  movable  fragment  do^\^lward8. 
Inflammation  must  be  combated  by  cold,  evaporating  lotions,  and  leeches. 
At  the  end  of  about  two  weeks  it  is  better  to  change  the  position  of  the 
forearm  so  that  if  ankylosis  results  the  limb  may  be  in  the  most  favourable 
position'  for  the  future  welfare  of  the  patient.  In  order  to  do  this  it  is 
advisable  to  administer  an  anesthetic,  and,  with  the  thumb  firmly  pressed 
on  the  top  of  the  olecranon,  to  gently  flex  the  foreann  and  put  the  hmb  up 
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on  an  angular  splint.  With  care  this  Httle  proceeding  can  be  accomplished 
without  any  separation  of  the  fragments,  and  it  places  the  patient  in  a  much 
more  favourable  position  should  any  stiffness  of  the  joint  remain  as  the 
result  of  the  injury.  In  ordinary  cases  the  splint  should  be  removed  after 
a  month,  and  passive  motion  be  made  daily,  with  great  care  at  first,  so  as 
not  to  rupture  the  newly  formed  union. ^ 

As  in  fracture  of  the  patella  so  in  that  of  the  olecranon,  when  the  union 

has  failed  and  the  limb  is  thereby 
rendered  useless,  it  is  quite  justifiable  to 
cut  down  (with  antiseptic  precautions) 
and  unite  the  fragments  by  suture.  An 
interesting  example  of  the  success  of 
this  operation  is  recorded  by  Sir  W. 
MacCormac  in  the  'Clinical  Society's 
Trans.'  vol.  xiv.  p.  210. 

When  the  fracture  is  compound,  the 
best  plan  of  treatment  is  to  wash  out 
the  joint  thoroughly  with  some  antiseptic 
lotion,  so  as  to  remove  all  foreign  bodies, 
clots  of  blood,  &c.,  wire  the  fragments 
together,  provide  for  drainage,  and  dress 
antiseptically.  If  the  wound  is  small 
and  uncomplicated  it  may  be  possible  to 

Tig.  87.  Fracture  of  the  olecranon,  united  by  preserve  the  motion  of  the  loint,  other- 

bone.  The  edges  of  the  fi-acture  n,  a,  are  ir  i  .i  r 

united  by  bone  at  the  inner  side,  but  at  the  -wise  anliylosis  Will  OCCUr,  and  thereiOre 

outer  thev  are  separated  by  a  considerable  , ,        „  t       i  t    i  j.  ■  i.1 

interval.  A  large  mass  of  newly  formed  bone,  the    lorearm    sllOUld    be   pUt   Up    m  tlie 

6,  extends  over  the  back  of  the  olecranon,  and  _        ^         .  . 

forms  a  sort  of  splint  behind  the  fracture.  nexeCl  pOSltlOll. 

It  is  perforated  by  numerous  large  boles,  and  TTvo/ifnvo     nf     +1to     povnnmrl  nrnppqc! 

separated  in  many  places  by  a  distinct  inter-  JbraCtUie     01     me     COlOllOKl  piOCeSS 

val  from  the  back  of  the  olecranon  process.  „   nnmnlifo+inn    nf  rli«lnpn+,inn 

-From  a  specimen  (Ser.  i.  No.  102)  in  the  OCCUrS  aS  a  Complication    01  UlSlOCatlOn 

Museum  of  St.  George's  Hospital,  of  which    £  ^-^q  elbow,  and  is  treated  of  Under  that 

there  is  no  history. 

head  (see  fig.  99,  p.  280).  It  is  also 
spoken  of  as  a  separate  injury,  but  I  am  not  aware  that  its  existence  as 
such  has  ever  been  proved  by  dissection.'^  It  is  said  to  unite  usually  by 
ligament,  in  consequence  of  the  displacement  of  the  fragment  by  the  bra- 
chialis  anticus.  The  treatment  would,  therefore,  consist  in  keeping  the  fore- 
arm fixed  in  the  bent  position  for  about  three  weeks,  should  this  injury  be 
diagnosed. 

Fracture  of  the  head  and  upper  part  of  the  radius  occurs  as  a  complica- 
tion of  dislocation  (q.  v.),  and  has  sometimes  been  found  as  a  complication 
of  other  injuries  to  the  joint,  such  as  compound  fracture  or  gunshot  wound. 
The  cases  which  have  been  recorded  and  figured  have  been  either  longitudi- 
nal fissures  extending  downwards  from  the  articular  surface,  or  comminuted 
fractures  in  which  the  bone  has  been  more  or  less  shattered.^  As  a  substan- 
tive injury  little  is  known  about  it,  and  its  existence  is  generally  unrecognised 
till  after  dissection  or  excision.    I  incline,  however,  to  agree  with  Dr. 

'  In  this  fracture  also  Hamilton  is  in  favour  of  making  passive  motion  daily  from 
about  the  seventh  day. 

^  Perhaps  this  statement  ought  now  to  be  modified.  Mr.  Wainewright  has  recorded  an 
interesting  case  in  '  Clin.  Trans.'  vol.  xix.  p.  332,  in  which  the  coronoid  process  was  frac- 
tured and  the  head  of  the  radius  split  vertically;  but  there  was  no  dislocation.  As  the 
motion  of  the  elbow  was  nearly  lost  the  fractured  bones  were  excised,  three  months  after 
the  injury. 

'  See  a  paper  by  Dr.  Hodges,  'Boston  Medical  and  Surgical  Journal,'  Jan.  18,  1877. 
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Hodges  in  believing  tliat  it  is  in-obably  more  common  than  is  usually  sup- 
posed. 

The  most  common  fracture  of  the  central  part  of  the  forearm  is  that  in 
which  both  bones  are  broken,  which  usually  occurs  about  the  middle,  though, 
as  the  fracture  is  generally  caused  by  direct  violence,  any  part  may  be 
broken  ;  and  I  have  seen  cases  where  from  the  passage  of  a  wheel  over  the 
limb  the  bones  have  been  splintered  into  a  great  number  of  fragments.  In 
children  the  fracture  is  often  incomplete,  being  marked  by  a  mere  bending 
of  the  bones,  with  no  crepitus,  the  upper  part  sharing  in  any  movement 
impressed  on  the  lower  (see  Greenstick  Fracture,  p.  122).  The  displaci  ■ 
ment  in  fracture  of  both  bones  of  the  forearm  is  often  very  considerable  when 
the  fracture  is  very  oblique  or  much  comminuted,  but  there  is  not  in  general 
any  serious  difficulty  in  getting  the  bones  back  into  position.  Nor  is  the 
treatment  generally  unsatisfactory  even  in  somewhat  complicated  cases. 
There  are,  however,  a  certain  number  in  which  the  power  of  rotation  of  the 
hand  is  more  or  less  lost,  a  result  which  is  ascribed  by  Mr.  Flower  '  (follow- 
ing Lonsdale  in  this  particular)  to  the  fact  that  the  two  portions  of  the 
radius  have  been  put  up  in  different  positions  as  regards  supmation.  There 
are  also  more  numerous  instances  in  which  some  amount  of  deformity  is  lefo 
after  union,  but  without  any  loss  of  motion.  The  indications  are  to  keep  the 
fragments  from  falling  together,  i.e.  to  obviate  any  tendency  of  the  fragment 
of  the  radius  to  point  towards  the  uhia,  or  vice  versd,  and  to  see  that  the 
natural  hne  of  the  superficial  portions  of  both  bones  is  completely  restored. 
For  the  former  purpose  it  is  desirable  in  complicated  cases  to  place  a  gradu- 
ated compress  in  the  interosseous  space.  With  regard  to  the  latter,  the 
defect  alluded  to  by  Lonsdale  and  Flower  of  putting  up  the  two  parts  of  the 
radius  in  different  positions  of  supination  is  most  surely  avoided  by  the  com- 
pletely supine  position  of  the  whole  forearm.  This,  however,  is  more  irk- 
some to  the  patient  than  the  half-supine  position.  The  latter  is  generally 
adopted,  and  answers  well  for  all  ordinary  cases.  The  splints  in  general  use 
are  two  straight  well-padded  wooden  ones,  at  least  as  broad  as  the  hmb,  and 
extending  from  the  elbow  to  the  wrist,  on  the  back  and  front ;  or  a  paste- 
board, leather,  or  starched  case  may  be  applied  at  once.  The  bones  should 
be  kept  in  apposition  for  a  month,  care  being  taken  to  give  passive  motion 
to  the  fingers  if  they  seem  inclined  to  stiffen. 

The  ulna  or  radius  alone  may  be  broken  in  its  centre.  The  ulna  can  only 
be  thus  fractured  by  direct  violence,  and  this  is  also  the  cause  of  fracture  of 
the  shaft  of  the  radius  in  almost  all  cases,  since  the  result  of  a  fall  on  the 
hand  if  the  radius  gives  way  is  almost  always  Colles's  fracture.  Here  also 
the  great  point  is  to  see  that  the  fragments  do  not  fall  towards  the  other 
bone,  and  for  this  purpose  to  thrust  them  out  if  necessary  by  a  pad  in  the 
interosseous  space.  The  sound  bone,  acting  as  a  splint,  will  in  all  proba- 
bility prevent  any  displacement,  and  no  lasting  effects  need  be  apprehended. 

Colles's  fracture,*  or  fracture  of  the  radius  close  to  its  lower  end,  is  a  very 
frequent  consequence  of  falls  on  the  palm  of  the  hand,  especially  in  old  per- 
sons. It  is  one  of  the  few  fractures  which  are  believed  to  be  more  common 
among  women  than  men,  and  it  is  very  liable  to  be  followed  by  a  considerable 
amount  of  stiffness  of  the  wrist  and  fingers,  due  in  part,  very  hkely,  to  a  ten- 
dency to  rheumatism  in  the  patient.    The  radius  is  broken  generally  about 

'  '  Syst.  of  Surg.'  3nl  ed.  vol.  i.  p.  903. 

2  Mr.  Colles's  description  of  this  fracture  will  be  found  in  the  '  Ed.  Med.  and  burg. 
Joum.'  April  1814  ;  or  in  the  recent  edition  of  his  works  by  the  New  Syd.  Soc. 


COLLES'S  FEACTURE. 


263 


an  inch  or  a  little  more  above  its  lower  end,  but  sometimes  much  nearer 
the  wrist,  as  in  fig.  89.'    The  displacement  which  usually  accompanies 
this  injury,  and  which  is  so  characteristic  of  it  that  it  enables  a  surgeon  to 
recognise  it  at  a  glance,  is  well  shown  in  fig.  88,  taken  from  Prof.  Smith's 
work.    The  lower  end  of  the  radius  carrying  the  hand  is  driven  backwards 
and  outwards,  causing  a  deviation  of  the  hand  from  the  axis  of  the  limb,  a 
prominence  of  the  styloid  process  of  the  ulna,  a  projection  on  the  back  of  the 
forearm  just  above  the  wrist,  and  a  corresponding  projection  on  the  front  at 
a  somewhat  higher  level  caused  by  the  flexor  tendons  being  put  on  the  stretch 
in  passing  over  the  upper  fragment,  which  is  usually  displaced  considerably 
forwards  and  inwards  (see  fig.  89).    The  power  of  pronation  and  supination 
is  lost.    If  the  hand  can  be  restored  to  its  natural  position,  crepitus  will  be 
felt  on  rotation.    The  Hne  of  fracture  is  usually  nearly  transverse,  rarely  so 
oblique  as  to  allow  of  very  great  displacement,  which,  indeed,  is  impossible 
so  long  as  the  ulna  and  the  internal  lateral  ligament  of  the  wrist-joint 
remam  entire.    Much  difi:erence  of  opinion  prevails  as  to  whether  this 
fracture  is  frequently  impacted  or  no.    It  is  beheved  to  be  so  by  most 
English  and  French  authors,^  and  the  appearance  of  fractures  which  have 
been  long  united  with  some  amount  of  displacement  certainly  bears  a  close 
resemblance  to  the  appearance  of  old  impacted  fracture.    But  the  Irish 
surgeons,  and  notably  Prof.  E.  W.  Smith  and  Dr.  Gordon,  deny  that  impac- 


PlG.  88.   CoUes's  Fracture,  sliowing  the  most  common  deformity. — From  Professor  B.  W.  Smitli, 

'  On  Fractures,'  p.  137. 

tion  is  common  ;  and  they  attribute  the  appearance  referred  to  not  to  pene- 
tration of  the  lower  fragment  by  the  upper  at  the  moment  of  the  accident, 
but  to  subsequent  inflammation  which  has  produced  an  irregular  callus 
encircling  both  fragments.  There  is  no  doubt,  however,  that  in  many  cases 
there  is  an  almost  insuperable  difficulty  in  disengaging  the  fragments,  which 
can  hardly  be  accounted  for  except  on  the  theory  of  impaction,  and  for 
myself  I  certainly  hold  the  general  view. 

The  cause  of  the  difficulty  often  experienced  in  reducing  this  fracture  has 
been  variously  explained — and  it  is  a  matter  of  more  than  theoretical  interest, 
since  the  method  of  reduction  adopted  will  to  some  extent  vary  with  the  views 
the  surgeon  entertains  as  to  the  obstacles  to  reduction.    That  impaction  is  a 

•  Mr.  D'Arcy  Power  has  pointed  out  that  in  a  large  number  of  cases  of  '  CoUes's  frac- 
ture '  the  lower  fragment  of  the  radius  is  split  by  one  or  more  fissures,  which  extend  into 
the  joint. — '  Path.  Soc.  Trans.'  vol.  xxxviii.  p.  250. 

•■'  The  testimony  of  eminent  pathologists  leaves  no  doubt,  to  say  the  least,  of  the 
occasional  occurrence  of  impaction  of  the  upper  fragment  into  the  lower.  See  Callender, 
'  St.  Bartholomew's  Hospital  Eeports,'  vol.  i.  p.  283,  where  three  cases  are  related,  in 
which,  the  patient  dying  on  the  spot  from  other  injuries,  this  impaction  was  found. 
Another  typical  instance  of  impaction  is  related  in  the  '  Annals  of  Anatomy  and  Sur- 
gery,' Brooklyn,  March  1881,  p.  117,  where  the  upper  fragment  was  so  firmly  impacted 
in  the  lower  as  to  have  crushed  its  spongy  tissue  to  such  an  extent  that  the  two  fragments 
no  longer  fitted  each  other  on  reduction,  and  some  permanent  flattening  of  the  anterior 
curve  of  the  bone  must  necessarily  have  remained. 
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frequent  obstacle  I  myself  have  no  doubt.  This  must  be  combated  by  judi- 
cious extension  and  pressure  applied  to  the  fragments  under  anitsthesia.  The 
action  of  muscles  has  been  invoked  in  this  as  in  all  other  fractures,  and  many 
eminent  surgeons  believe  that  the  supinator  longus  or  the  pronator  quadratus 
oppose  reduction.  This  seems  to  me  improbable,  but  in  any  case  would  be 
easily  remedied  under  anfesthesia.  Bome  authors  believe  that  the  tension  of 
the  untorn  periosteum  on  the  dorsal  face 
of  the  fragment  often  opposes  reduction. 
This  membrane  will  be  relaxed  by  ex- 
tension applied  with  tlie  hand  in  the 
hyper-extended  position,  a  manoeuvre 
which  should  always  be  adopted  when 
other  means  fail.  Lastly,  it  has  been 
taught  that  the  main  obstacle  is  the 
implication  of  the  displaced  head  of 
the  ulna  in  the  annular  ligament  and 
tendon  of  the  Flexor  carpi  ulnaris, 
and  that  this  displacement  must  be 
remedied  before  the  fragment  can  be 
returned  to  its  actual  position. ^ 

In  an  elementary  work  of  this  kind 
it  would  be  out  of  place  to  enter  into 
any  prolonged  theoretical  discussion  as 
to  the  exact  mechanism  of  this  injury. 
I  will  content  myself  with  quoting  the 
following  summary  by  Dr.  Pilcher,  of 
Brooklyn,  of  a  paper  on  this  subject  in 
the  '  Amials  of  Anatomy  and  Surgery,' 
March  1881. 

'  Fractures  of  the  lower  end  of  the 
radius  may  be  produced:  1.  Simply  by 
the  direct  transmission  of  force  through 
the  carpus,  longitudinal  Assuring  being 

the  result ;  2.  Simply  by  avulsion  through  the  forcible  distension  of  the 
anterior  ligaments,  transverse  fractures  resulting.  When  comminution  of  the 
lower  fragment  is  present,  it  may  be  the  result  of  the  wedge-like  action  of 
the  carpus  driven  up  against  the  articular  face  of  the  radius  by  direct  force, 
Assuring  it,  followed  by  the  avulsion  of  the  lower  part  of  the  radius  through 
distension  of  the  anterior  ligaments,  this  being  the  most  frequent  mode  of  its 
production ;  or  by  the  splitting  of  the  lower  fragment  through  the  descent 
into  it  from  above  of  the  upper  fragment,  a  comparatively  rare  occurrence.' 

The  treatment  is  very  often  not  entirely  successful  either  in  restoring 
the  shape  of  the  parts  or  the  movements  of  the  wrist  and  fingers,  though 
the  latter  may  be  trusted  to  improve  gradually.  It  is  well  to  warn  the  patient 
of  this.  Several  plans  are  in  common  use.  Some  surgeons  use  two  straight 
splints,  anterior  and  posterior,  not  reaching  much  beyond  the  wrist,  and  when 
these  splints  are  used  the  surgeon  generally  draws  the  hand  towards  the  ulnar 
side  by  means  of  the  bandage  which  fixes  the  splint,  or  by  a  webbing  strap. 
N61aton's  pistol-shaped  splint  is  a  very  common  apparatus,  applied  either  to 


Pig, 


A  recent  specimen  of  Colles's  fracture,  from 
the  body  of  a  boy  -n-ho  died  of  other  injuries. 
a  shows  "the  fracture.  The  upper  fragment  is  dis- 
placed considerably  inwards  and  forwards.  The 
lower  fragment  (between  a  and  b),  which  is  Tery 
small,  remains  in  place,  but  cm  be  displaced  for- 
wards by  placing  the  hand  in  the  position  com- 
monly assumed  in  this  injury  :  6  shows  the  wrist- 
joint ;  c  the  extensor  ossis  metacarpi  pollicis; 
d  the  flexor  carpi  ulnaris  t-endon  cut  short. 


'  I  would  refer  the  reader  to  an  interesting  paper  by  Dr.  Packard  in  the  '  Am.  .Tourn. 
Med.  Sc.'  Jan.  1879,  to  one  by  Dr.  MacLeod  in  the  '  Brit.  Med.  Journ.'  July  12,  1879,  and 
to  another  by  Prof.  Bennett  in  '  Brit.  Med.  Journ.'  May  22,  1880. 
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Fig.  90.   Gordon's  Spliut,  for  fracture  of  tlie  lower 
end  of  the  radius. 


the  front  or,  as  is  perhaps  better,  to  the  back  of  the  forearm  and  hand,  with 
a  short  splint  on  the  palmar  aspect  of  the  forearm. 

Dr.  Gordon  '  teaches  that  in  this  fractm'e  both  the  fractured  ends  are  dis- 
placed forwards,  and  this  I  believe  to  be  true,  since  the  backward  displacement 
of  the  hand  must  tilt  the  upper  end  of  the  lower  fragment  forwards.  Thus 
the  natural  concavity  of  the  front  surface  of  the  radius  is  lost.  It  is  to  the 
restoration  of  this  concavity,  i.e.  to  the  correction  of  the  forward  displace- 
ment of  the  two  fractured  surfaces,  that  the  surgeon's  efforts  are  to  be  directed. 
Dr.  Gordon  also  follows  Prof.  R.  W.  Smith  indenymg  the  existence  of  impac- 
tion as  a  common  condition.  The  means  by  which  he  proposes  to  remedy  the 

displacement,  or  to  restore 
the  natural  concavity  of 
the  radius  anteriorly,  con- 
sist in  first  reducing  the 
fracture  by  traction  on  the 
hand  and  pressure  on  the 
fragments, placing  the  hand 
in  the  prone  position,  then^ 
applying  to  the  anterior 
surface  of  the  forearm  a 
splint  (fig.  90  a)  to  which 
a  wooden  conical  or  trian- 
gular piece  (fig.  90  c)  is  so 
attached  that  the  external 
border  of  the  splint  pro- 
jects beyond  it ;  and  on  the 
back  of  the  forearm  a 
straight  splint  (fig.  90  b) 
more  thickly  padded  over 
the  wrist  than  over  the 
forearm.  The  splints  are 
to  be  fixed  by  two  webbing  straps,  not  by  bandage.  The  triangular  bevelled 
end  of  the  anterior  radial  splint  lifts  up  the  lower  end  of  the  upper  frag- 
ment of  the  radius,  the  pressure  made  by  the  straps  (which  is  thrown 
entirely  on  the  ulnar  side  of  the  limb  in  consequence  of  the  projecting  border 
of  the  radial  splint)  remedies  the  projection  of  the  ulna  inwards,  and  the 
depression  of  the  hand  elevates  the  lower  or  carpal  fragment  and  raises  it  to 
the  level  of  the  upper  fragment.  Those  who  have  tried  this  plan  adequately 
report  in  high  terms  of  its  results, ^  and  a  somewhat  similar  plan  is  said^  to 
have  been  employed  by  Sir  P.  Crampton. 

I  have  used  all  three  plans  ;  Dr.  Gordon's,  indeed,  only  in  one  or  two 
instances,  but  in  one  of  these  with  great  success.  My  own  impression  is  that 
all  methods  give  a  good  result  in  non-impacted  fractures  which  can  be  and  are 
accurately  set  at  the  time  of  the  injury,  and  where  the  patient  is  healthy  and 
tractable ;  and  even  when  some  deformity  remains  the  movements  of  the 
wrist  and  fingers  are  preserved  if  timely  passive  and  active  movement  are 
insisted  on.  Dr.  Gordon  seems  to  me  to  have  somewhat  exaggerated  the 
frequency  of  the  ill-success  which,  however,  does  undoubtedly  sometimes 
attend  the  common  methods  of  treatment. 

'  '  On  the  Treatment  of  Fractures  of  the  Lower  Extremity  of  the  Radius,'  Belfast, 
1862. 

^  See  Porter,  '  Dublin  Quart.  .Journ.'  May  18G5.  »  Ibid.  Feb.  1862. 


The  splints  applied. 
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Another  splint  which  seems  now  coming  into  use  in  this  fracture  is  Carr's, 
which  is  intended  to  fulfil  somewhat  the  same  indications  as  Gordon's.  It 
consists  of  two  pieces,  palmar  and  dorsal.  The  palmar  splint  is  padded  so 
as  to  form  a  convexity  which  may  fill  up  and  support  the  concavity  of  the 
radius.  An  oblique  round  cross-piece  or  bar  ends  the  splint,  which  is  to  be 
fitted  exactly  under  the  metacarpo-phalangeal  articulations,  sloping  therefore 
fi'om  without  inwards  and  backwards,  The  patient's  arm  is  secured  to  this 
splint  by  one  or  two  turns  of  bandage,  and  his  fingers  are  made  to  grasp  the 
bar.  In  doing  this,  moat  fractures  are  reduced  ;  or,  if  it  is  preferred,  the 
surgeon  may  reduce  the  fracture  before  applying  the  spUnt.  A  thin  dorsal 
splint  is  then  applied.  The  advantages  claimed  for  this  splint  are,  that  it 
enables  the  patient  to  move  his  fingers  and  thumb  and  thus  avoids  stiffness, 
and  that  it  secures  a  better  position  for  the  fracture.  In  the  '  Brit.  Med.  Jouiui.' 
April  9,  1881,  p.  560,  will  be  found  an  account  of  some  cases  under  Mr.  Heath's 
care  treated  with  success  with  these  splints,  and  its  use  at  St.  George's  Hos- 
pital has  also  been  satisfactory. 

"Whatever  treatment  is  adopted,  the  part  should  not  be  kept  too  long 
*  stiff ;  the  position  of  the  parts  should  be  verified  at  frequent  intervals,  and 
after  about  three  weeks  the  limb  should  be  taken  out  of  the  splints,  and  care- 
ful passive  motion  given  to  each  finger -joint  and  to  the  wrist,  the  limb  being 
first  well  steamed. 

The  lower  end  of  the  radius  is  also  in  rare  cases  comminuted  or  fractured 
in  such  a  direction  that  its  lower  fragment  is  displaced  forward,  and  some- 
times the  lower  ends  of  both  bones  are  crushed.  Such  accidents  should  be 
treated  on  simple  straight  splints,  after  careful  reduction.  When  com- 
minuted fracture  affects  both  bones  they  are  very  hable  to  be  soldered 
together  in  the  process  of  union,  causing  entire  loss  of  the  rotatory  movements 
of  the  hand,  and  the  surgeon  must  combat  this  tendency  as  well  as  he  can 
by  timely  motion. 

Fractures  of  the  carpal  bones  are  rare,  at  least  they  are  rarely  diagnosed 
— being  possibly  in  many  cases  masked  by  the  injury  to  the  soft  parts,  which 
is  usually  severe.  The  accident  in  itself  is  not  a  very  formidable  one,  for 
two  or  more  of  the  carpal  bones  may  be  ankylosed  together  without  any  loss 
of  the  functions  of  the  hand.  1  have  seen  a  case  in  which,  after  a  severe 
crush  of  the  wrist  accompanied  by  fracture,  the  greater  part  of  the  semilunar 
bone  became  loose  and  was  removed,  but  the  patient  recovered  with  a  very 
useful  hand.  Rest  on  a  splint  and  cold  lotion  till  the  movements  of  the 
hand  are  no  longer  painful,  followed  by  careful  passive  motion  if  necessarj', 
comprise  all  that  is  required  in  the  way  of  treatment. 

Fractures  of  the  metacarpal  bones  and  phalanges  are  generally  the  result 
of  direct  violence,  though  any  of  these  bones  (at  least  any  above  the  terminal 
phalanges)  may  be  fractured  by  a  blow  or  a  pull  upon  the  finger.  When  a 
metacarpal  bone  is  broken,  the  nature  of  the  injury  is  at  once  declared  by  the 
dropping  of  the  knuckle,  and  the  break  in  the  line  of  the  dorsal  surface  of  the 
bone.  The  treatment  consists  in  bandaging  the  fist  round  a  padded  stick  or 
a  ball,  or  in  putting  the  hand  on  a  palmar  splint  which  carries  a  pad  of  cork 
or  other  material,  supporting  the  dropped  knuckle  at  a  proper  level. 

Fracture  of  a  phalanx  requires  only  a  splint  reaching  into  the  palm  of 
the  hand,  and  keeping  the  finger  perfectly  quiet  and  straight. 

Treatment  may  be  given  up  in  about  three  weeks  in  both  cases. 
Compound  fi-actures  in  all  parts  of  the  upper  extremity  are  very  common 
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and  are  of  far  less  gravity  than  the  corresponclmg  mjuries  in  the  lower  limb,  g^mp-^u^'if^ 
Gangrene  also,  if  it  occurs  after  the  injury,  is  of  less  consequence  to  lite,  and 

the  upper 

secondary  amputation  much  more  likely  to  succeed.  Much,  therefore,  is  extremity, 
justifiable  in  the  way  of  removing  fragments,  endeavouring  to  promote  the 
union  of  wounds,  and  so  saving  the  hmb,  which  could  not  be  allowable  in 
compound  fractures  of  the  thigh,  leg,  and  foot.  Indeed,  in  the  hand  it  is 
often  better  to  allow  the  parts  to  slough  away,  and  afterwards  trim  up  the 
stump  if  necessary,  rather  than  by  primary  amputation  to  sacrifice  fingers, 
or  parts  of  fingers,  which  may  ultimately  recover  and  prove  very  useful. 
Primary  resections,  also,  which  are  so  disastrous  in  the  hip  and  knee,  may 
be  practised  with  good  hope  of  success  in  the  shoulder  and  elbow,  and  are 
perhaps  preferable  to  the  mere  removal  of  splinters— operations  which  will 
most  likely  be  followed  by  ankylosis,  and  involve  probably  the  same  risk  to 
life  as  the  more  formal  excision.  This,  however,  does  not  apply,  I  think,  to 
the  wi-ist  and  the  carpus,  where  the  removal  of  fragments  is  less  likely  to 
impair  the  movements  of  the  fingers,  than  excision  of  the  whole  articulating 
surfaces. 

In  injm-ies  of  the  hand,  the  thumb,  or  any  part  of  the  thumb,  should  be 
preserved  in  any  condition,  stiff  or  otherwise.  Any  portion  of  the  metacar- 
pus is  useful  if  ui  connection  with  a  thumb  or  movable  fingers,  since  a  very 
efficient  apparatus  can  be  fitted  on  to  it.  But  if  the  flexor  or  extensor  ten- 
dons of  a  finger  are  torn  to  pieces,  or  its  joints  destroyed,  so  that  it  must  be 
stiff  afterwards,  it  would  only  be  in  the  way  ultimately,  and  should  be  at  once 
amputated. 

The  clavicle  may  be  dislocated  at  either  its  sternal  or  acromial  end,  if  we  Dislocation 
use  the  old  nomenclature.    It  has  now  become  more  common  to  speak  of  the 
latter  accident  as  a  dislocation  of  the  acromial  extremity  of  the  scapula. 

The  sternal  end  of  the  clavicle  may  be  dislocated  forwards,  backwards,  or 
upwards.    Dislocation  downwards  is  impossible,  on  account  of  the  first  rib. 

Dislocation  forwards  is  the  most  common,  though  even  this  is  a  rare 
injury,  for  the  sterno-clavicular,  hke  some  of  the  other  joints,  which  in  the 
skeleton  appear  very  weak  (for  instance,  the  knee),  is  provided  with  so  many 
and  such  powerful  ligaments,  and  is  so  protected  by  the  mechanism  of  the 
parts,  that  it  is  little  subject  to  displacement.     The  force  which  would 
otherwise  act  on  this  joint  is  usually  neutralised  and  resolved  in  the  numer- 
ous and  very  powerful  articulations  through  which  it  is  transmitted,  and 
when  this  is  not  the  case  it  is  generally  expended  in  breaking  the  clavicle. 
^."When  dislocation  forward  occurs,  the  head  of  the  bone  rests  on  the  front  sur- 
face of  the  sternum.    The  only  ambiguity  which  can  exist  is  between  this 
injury  and  a  fracture  of  the  clavicle  close  to  its  sternal  extremity  ;  but  the 
shape  of  the  displaced  head  is  generally  quite  characteristic  ;  or  in  case  of 
doubt  measurement  before  reduction  and  examination  afterwards  will  show 
in  the  case  of  fracture  that  the  injured  bone  has  not  the  length  of  the  sound 
clavicle,  and  that  crepitus  is  present.    Reduction  is  usually  easy,  by  drawing 
the  shoulders  backwards,  but  it  is  difficult  to  keep  the  parts  in  position. 
The  arm  must  be  put  up,  as  in  fractured  clavicle,  with  the  elbow  carried 
farther  forward  than  in  the  common  fracture,  or  the  hand  may  be  bandaged 
on  to  the  opposite  shoulder.    Nelaton  prescribes  that  a  truss  shall  be  applied 
to  press  upon  the  displaced  head.    In  the  only  case  I  have  seen  the  displace- 
inent  was  not  corrected,  but  the  arm  remained  quite  useful,  and  this  is  the 
ordinary  event. 


2G8 


INJUEIES  OP  THE  UPPER  EXTREMITY. 


In  the  dislocation  backwards  the  head  of  the  bone  is  thrown  between  the 
sternum  and  the  trachea,  and  sometimes  produces  the  most  alarming  dyspnoea, 
or  even  death.  It  may  be  caused  either  by  direct  or  indirect  violence.  The 
dyspnoea,  the  consequent  bending  forward,  and  to  the  afifected  side  of  the 
head  (in  order  to  make  room  for  the  displaced  bone),  and  the  changed  shape 
of  the  parts  leave  no  doubt  as  to  the  nature  of  the  injury.  In  some  cases  the 
large  vessels  at  the  root  of  the  neck  are  pressed  upon,  producing  congestion  of 
the  head,  and  even  semi- coma  and  absence  of  pulse  in  the  upper  extremity. 
Or  if  the  dislocation  occur  on  the  left  side,  the  oesophagus  maybe  pressed  on, 
producing  dysphagia.  Reduction  is  generally  easy  by  drawing  the  shoulders 
backwards,  and  this  position  should  be  maintained  by  'a  splint  passed Ijehind 
the  shoulders,  with  a  pad  between  it  and  the  spine,  the  shoulders  being 
drawn  to  the  splint  by  a  bandage.''  After  about  a  fortnight  the  splint  may 
be  withdrawn,  and  the  patient  kept  quiet  in  bed  till  all  tenderness  and  pain 
have  subsided. 

Dislocation  upwards  (suprasternal)  is  a  rare  injury,  of  which  only  about 
eight  cases  are  on  record.  Its  anatomy  is  now  fully  known,  from  a  case  which 
was  carefully  dissected  and  published  by  Professor  R.  W.  Smith, ^  the  man 
having  died  of  other  injuries.  Dr.  Smith's  account  contains  two  excellent 
drawings  of  the  appearance  of  the  part  during  hfe  and  of  the  dissected  specimen. 
The  head  of  the  bone,  carrying  the  interarticular  cartilage  with  it,  had  been 
thrust  between  the  two  heads  of  the  sternomastoid  muscle,  and  lay  in  contact 
with  the  opposite  clavicle.  The  sternohyoid  muscle  was  behind  it,  the  sternal 
tendon  of  the  sternomastoid,  tightly  stretched  over  it,  formed  a  considerable 
prominence  during  life.  The  rhomboid  ligament  was  ruptured  as  well  as  the 
capsule  of  the  joint.  Li  this  injury,  treatment  has  hitherto  been  found 
unsuccessful  in  curing  the  displacement,  but  a  good  use  of  the  arm  may  be 
anticipated. 

Dislocation  of  the  acromial  end  of  the  clavicle  takes  place  usually  in  the 
upward  direction,  i.e.  the  clavicle  lies  upon  the  acromion  process.  If  we 
follow  the  nomenclature  of  Messrs.  Flower  and  Hulke  we  should  call  this  a 
dislocation  of  the  acromion  process  of  the  scapula  downwards.  It  is  believed 
to  be  caused  in  almost  all  cases  by  violence  apphed  directly  to  the  scapula, 
which  is  relatively  by  far  the  more  movable  bone. 

The  accident  is  unmistakable.  The  shoulder  is  depressed,  the  arm  appa- 
rently lengthened  ;  there  is  pain  in  raising  the  arm,  voluntary  motion  is  very 
limited,  and  the  prominence  of  the  acromial  end  of  the  claAacle  is  easily  felt. 
The  deltoid  is  considerably  flattened,  in  consequence  of  the  arm  falling  or 
being  pressed  downwards,  by  which  the  fibres  of  the  muscle  are  pulled  down. 
Reduction  is  not  difficult.  It  is  accomplished  by  drawing  the  shoulder  back, 
while  the  dislocated  end  of  the  clavicle  is  pushed  downwards  ;  but  the  bones 
easily  shp  away  again.  The  shoulder  must  be  well  raised,  with  a  pad  in  the 
axilla,  and  a  compress  or  truss  placed  on  the  outer  side  of  the  clavicle.  Some 
little  displacement  will  not  seriously  incommode  the  patient  afterwards.  The 
opposite  dislocation,  viz.  that  in  which  the  acromion  lies  above  the  clavicle, 
is  very  rare.    It  must  be  treated  on  the  same  general  principles. 

As  surgical  curiosities,  cases  are  spoken  of  in  which  the  outer  end  of  the 

'  See  the  account  of  a  characteristic  case  by  Mr.  Hulke,  in  the  '  System  of  Surgery,' 
.Srd  ed.  vol.  i.  p.  !)70. 

2  '  Dublin  Journal  of  Med.  Science,'  Dublin,  1872. 
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clavicle  has  been  thrown  beneath  the  coracoid  process  as  well  as  the  acromion, • 
and  cases  in  which  the  clavicle  has  been  dislocated  simultaneously  from  both 
its  articulations.^ 

Dislocation  of  the  head  of  the  humerus  takes  place  usually  in  one  of  three 
directions — downwards,  inwards,  or  backwards.  A  few  cases  of  dislocation 
upwards  have  been  described,  and  one  of  them  was  dissected  by  myself,  but 
the  injury  is  a  very  rare  one. 

The  common  dislocation  is  downwards,  or  into  the  axilla,  but  the  position 
of  the  bone  is  not  usually  directly  below  the  glenoid  cavity,  as  would  be 
inferred  from  Sir.  A.  Cooper's  language,  and  as  he  no  doubt  believed,  but 
rather  internal  to  it,  though  still  in  the  axilla,  and  somewhat  below  its  natural 
level.    Hence  the  dislocations  into  the  axilla  are  divided  into  two  varieties 

— the  subglenoid,  or  that  di- 
rectly downwards,  and  the 
suhcoracoid,  or  '  that  down- 
wards, forwards,  and  inwards. 

The  latter  is  the  common 
dislocation  of  the  shoulder, ^ 
the  subglenoid  being  decidedly 
more  rare.  The  dislocation 
inwards,  '  below  the  pectoral 
muscle '  of  Sir  A.  Cooper,  or 
'  subclavicular,'  as  it  is  now 
usually  termed,  after  Mal- 
gaigne,  and  that  backwards 
'  on  the  dorsum  scapulae,'  or 
'  subspinous,'  are  very  rarely 
met  with. 

There  are  certain  symp- 
toms common  to  all  disloca- 
tions of  the  humerus,  viz.  a 
loss  of  the  natural  rounded 
shape    of   the    shoulder,  a 

Pie.  91.   Dislocation  of  the  shoulder.    An  imaginary  sketch,  dianffe  in  the  direction  of  the 
showing  the  usual  appearance  in  the  axillary  dislocation.    In        _  ° 

the  dislocation  inwards,  or  beneath  the  pectoral  muscle,  the  axis  of  the  humerUS  an  in- 
prominence  of  the  shoulder  will  be  more  marked ;  and  the 

head  of  the  humerus  will  form  a  considerable  prominence  ui  CreaSe  amounting  tO  between 
the  situation  of  the  furrow  between  the  deltoid  and  pectoralis  _  .     ,         •       ■  i 

major.-SeeA.  Cooper,  2nded.pl.  xxviii.  fig.  42.  0116    and    tWO    mclieS   m  the 

vertical  measurement  of  the 
shoulder  and  axilla,  loss  of  the  power  of  voluntary  motion,  a.nd  resistance  to 
passive  movements  in  certain  directions. 

1.  In  the  dislocations  into  the  axilla  the  acromion  is  prominent  and  the 
deltoid  flattened.  The  suhcoracoid  form  of  this  dislocation  is  shoAvn  in  fig.  92. 
The  head  of  the  bone  usually  lies  immediately  below  the  coracoid  process  in 
front,  internal  to,  and  rather  lower  than  its  natural  situation.  In  other  cases 
the  head  of  the  bone  is  thrown  farther  inwards,  so  as  to  rest  more  on  the  venter 
of  the  scapula  than  on  the  upper  part  of  its  neck,  as  it  does  in  the  usual  sub- 
coracoid  dislocation  (fig.  93).    This  is  described  by  Malgaigne  as  a  separate 

'  '  System  of  Surgery,'  3rd  ed.  vol.  i.  p.  972. 

^  For  a  list  of  these  cases  see  Pick,  '  Fractures  and  Dislocations,'  p.  355. 

'  According  to  Messrs.  Flower  and  Hulke  thirty-one  out  of  forty-one  preparations  of 
dislocation  of  the  shoulder  preserved  in  museums,  and  forty-four  out  of  fifty  recent  cases, 
were  found  to  be  of  this  form. 


Dislocation 
of  the 
shoulder. 


1.  Disloca- 
tiou  down- 
wards, or 
into  the 
axilla(sub- 
coracoid 
and  sub- 
glenoid). 
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form,  under  the  name  of  '  intracoracoid  '  dislocation ;  but  I  do  not  see  any 
object  in  separating  it  from  the  other,  and  I  much  doubt  whether  the  cases 
could  be  diagnosed  from  each  other  during  life.    Mr.  Flower  points  out  that 


Fig.  92.   Subcoracoid  dislocation  (after  Flower).  Fig.  93.   Intracoracoid  dislocation  (after  Flower) 


in  old  unreduced  dislocations  of  the  purely  subcoracoid  form  the  newly  formed 
cavity  for  the  head  of  the  bone  will  trench  on  the  old  glenoid  fossa,  and  will 
also  be  formed  partly  by  the  coracoid  process,  and  that  such  specimens  have 
often  been  described  as  partial 


dislocations.  In  the  intracora- 
coid form  the  new  cavity  is  in- 
dependent of  the  glenoid  fossa, 
and  the  coracoid  process  is  not 
usually  affected.  In  the  subgle- 
noid dislocation  (fig.  94)  there 
is  a  more  considerable  interval 
between  the  coracoid  process 
and  the  head  of  the  bone,  which 
latter  is  also  more  prominently 
felt  when  the  fingers  are  thrust 
into  the  axilla.  In  both  forms 
the  arm  is  directed  away  from 
the  side,  but  more  so  in  the 
subglenoid  ;  '  it  usually  appears 
lengthened,  and  sometimes  is 


really    so,    especially    in    sub-  fig.  94.   subglenoid  (Uslocation  (after  Flower). 

glenoid   dislocations.     In  the 

subcoracoid  this  elongation  is  usually  proved  by  measurement  to  be  only 
apparent,  being  due  to  the  dropping  of  the  affected  shoulder ;  sometimes 
the  arm  is  even  shortened  ;  there  is  often  considerable  pain  from  pressure 
by  the  dislocated  bone  on  the  nerves  of  the  brachial  plexus,  especially  the 

•  Mr.  Hulke  (op.  cit.  p.  978)  refers  to  a  very  rare  variety  of  subglenoid  dislocation  — 
luxatio  erecta— in  which  the  arm  is  pointed  upwards. 
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circumflex,  which  in  some  cases  is  so  much  injured  that  the  deltoid  muscle 
does  not  recover  its  functions  after  the  reduction  of  the  dislocation  ;  and 
in  rare  cases  there  is  congestion  or  even  oedema  from  pressure  on  the  vein. 
The  arm  can  be  moved  backwards  and  forwards,  but  cannot  be  lifted  or 
brought  to  the  side.  The  great  tuberosity  of  the  humerus  is  said  to  be  often 
torn  oft",  and  sometimes  drawn  into  the  glenoid  cavity. 

The  two  forms  of  dislocation  may  be  regarded  as  varieties  of  the  same 
injury,  in  which  the  head  of  the  humerus  has  been  driven  through  the  lower 


Fig.  95.  Subooraooid  dislocation  of  the  humerus  with  fracture  of  the  great  tuberosity. 
a.  Tendinous  stnicture,  attached  to  the  fragment  of  tlie  great  tuberosity,  b.  Long  head 
of  the  biceps,  c.  Fractured  great  tuberosity,  d.  Periosteum  of  humerus,  reflected,  e. 
Coracoid  process.  /.Acromion.  From  a  drawing  by  Huglies  R.  Davies,  Esq.  The  patient 
was  killed  on  the  spot  by  a  fall.  The  preparation  is  in  the  Museum  of  St  G-eorge's 
Hospital. 


part  of  the  capsule,  and  in  the  subglenoid  form  has  been  arrested  by  the 
inferior  costa  of  the  scapula ;  while  in  the  subcoracoid  it  has  been  drawn 
up  by  the  muscles  under  the  coracoid  process. 

The  ustial  causes  of  dislocation  into  the  axilla  are  either  direct  bloAVS  or 
falls  on  the  shoulder,  or  a  fall  on  the  elbow  or  hand  when  extended,  by 
which  the  lower  end  of  the  bone  is  violently  raised  and  its  head  thrust  against 
the  lower  part  of  the  capsule.  Muscular  actions  of  the  same  kind  (as  in  rais- 
ing the  arm  to  strike  a  blow)  have  been  known  to  produce  it,  especially  when 
the  shoulder  has  been  dislocated  before.  I  have  seen  it  produced  (and  for 
the  first  time)  while  the  patient  was  lying  in  bed  in  the  hospital. 

2.  In  the  dislocation  inwards  (subclavicular)  (fig.  96)  the  head  of  the  ±  Disloca- 
bone  usually  makes  a  considerable  projection  on  the  front  of  the  chest,  below 
the  middle  of  the  clavicle,  and  usually  can  easily  be  felt,  though  it  is  said  (subclavi- 
that  sometimes  it  lies  deeply  in  the  subscapular  fossa.    The  head  of  the 
humerus  cannot  be  felt  from  the  axilla,  though  some  part  of  the  shaft  may ; 
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3.  Dislocii- 
tion  back- 
wards 
(subspin- 
ous). 


tlie  arm  is  less  separated  from  the  side  than  in  the  axillary  dislocations. 
The  causes  of  this  dislocation  are  the  same  ;  in  fact,  it  is  regarded  as  a 
variety  of  the  common  dislocation,  in  which  from  some  unknown  reason  the 
head  of  the  bone  has  been  drawn  farther  inwards  than  in  the  ordinary  sub- 
coracoid  dislocation.  There  can  be  no  doubt,  however,  of  the  accuracy  of 
Mr.  Flower's  opinion,  that  most  of  the  cases  described  as  '  dislocations 
beneath  the  pectoral  muscle '  would  now  be  classed  as  '  subcoracoid.'  The 
true  subclavicular  dislocation,  in  which  the  whole  head  of  the  bone  lies 
internal  to  the  coracoid  process,  is  very  rare. 

3.  The  dislocation  backwards  (subspinous)  (fig.  97)  '  is  a  well-marked 
injury,  in  which  the  head  of  the  bone  forms  a  considerable  prominence  on  the 
dorsum  of  the  scapula,  and  a  considerable  depression  is  left  beneath  the  cora- 
coid process.  The  arm  is  usually  rotated  inwards,  pressed  closely  to  the  side, 
and  the  elbow  thrown  forwards.  It  is  caused  by  direct  violence,  or  by  falls 
on  the  elbow  when  advanced,  or  by  violent  twisting  of  the  arm  inwards. 


Fig.  96.   Subclavicular  dislocation 
(after  Flower). 


Fig.  97.   Subspinous  dislocation  (after  Flower). 


4.  Disloca- 
tion up- 
wards 
(supra- 
coracoid). 

Diagnosis. 


4.  The  dislocation  upwards  (supracoracoid)  can  only  occur  after  fractm-e 
of  the  coracoid  or  acromion  process  (usually  the  former) ;  it  is  caused,  I 
believe,  always  by  direct  violence,  applied  in  the  upward  direction — the 
head  of  the  bone  lies  in  front  of  the  clavicle,  immediately  under  the  skin.- 

The  rarer  forms  of  dislocation  of  the  shoulder  present  usually  no  diffi- 
culties of  diagnosis ;  what  follows,  therefore,  relates  mainly  to  dislocations 
into  the  axilla,  though  here,  again,  the  errors  which  are  unfortunately 
common  are  more  often  the  result  of  haste  than  of  any  real  difficulty  in 
the  diagnosis. 

The  flattened  shape  of  the  shoulder  and  prominence  of  the  acromion 
process  are  usually  very  characteristic  of  the  injury,  and  so  is  the  increase 

'  Some  authors  divide  these  backward  dislocations  into  subacromial  and  subspinous, 
but  the  only  difference  is  in  the  extent  of  the  displacement,  and  the  distinction  seems 
suf)erfluous. 

■■'  See  my  paper  in  the  '  Med.-Chir.  Trans.'  vol.  xli.  p.  447. 
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in  the  vertical  measurement  around  the  armpit.  Dr.  F.  Hamilton'  has 
pointed  out  two  diagnostic  signs  between  dislocation  and  all  the  other 
injuries  of  the  shoulder,  which  Avill  be  found  useful  in  all  cases  where  swelling 
is  not  very  great.  1.  If  in  the  healthy  state,  or  whenever  the  head  of  the 
bone  is  in  the  glenoid  cavity,  a  rule  be  laid  on  the  outer  side  of  the  arm, 
touching  the  elbow  and  shoulder,  it  will  be  distant  from  the  acromion  process 
at  least  half  an  inch,  generally  an  inch  or  more.  In  any  form  of  dislocation, 
on  the  contrary,  the  rule  will  touch  the  acromion.  2.  If  the  surgeon  stands 
behind  the  patient  and  places  the  forefinger  and  thumb  on  each  side  of  the 
acromion  process  just  external  to  the  joint  with  the  clavicle,  the  forefinger 
in  front  and  the  thumb  behind,  and  then  carries  them  vertically  downwards, 
the  tip  of  the  finger  will  rest  on  the  centre  of  the  front  of  the  rounded  head 
of  the  humerus,  while  the  thumb  will  also  feel  its  posterior  part,  indistiiictly 
at  first ;  but  if  the  elbow  is  thrown  forwards  and  the  arm  rotated,  the  head 
of  the  bone  will  strike  the  thumb  more  plainly.  This  is  the  case  when  the 
head  of  the  bone  is  in  the  socket  ;  but  if  dislocation  exists  the  head  of  the 
humerus  cannot  be  felt  by  the  thumb  thus  placed. 

Cases  occur  in  which,  from  paralysis  of  the  deltoid  muscle,  the  shoulder 
has  the  same  shape  as  in  dislocation ;  but  when  this  is  the  result  of  infantile 
paralysis  the  history  is  different  ;  and  even  when  the  paralysis  follows  on  a 
dislocation  (from  lesion  of  the  circumflex  nerve)  the  surgeon  may  easily 
satisfy  himself  that  the  dislocation  has  been  reduced,  by  the  absence  of  any 
prominence  in  the  axilla,  by  the  freedom  of  passive  motion,  and  by  the  ver- 
tical measurement  round  the  shoulder— which  in  unreduced  dislocation  i& 
greater  than  on  the  sound  side— while  in  paralysis  it  is  equal  or  less  ;  and 
the  same  remarks  apply  to  wasting  of  the  deltoid  after  lesion  of  the  circum- 
flex nerve  from  other  causes. 

From  fracture  of  the  surgical  neck  of  the  humerus  dislocation  may  be 
distinguished  by  the  more  pronounced  flattening  of  dislocation,  by  the 
different  shape  of  the  bone  which  is  felt  projecting  in  the  axilla,  and  by  the 
crepitus  which  is  felt  m  cases  of  fracture  when  the  arm  is  reduced  to  its  natural 
position,  such  reduction  being  usually  very  much  easier  in  the  fracture  than 
in  the  dislocation,  while  the  displacement  is  also  easily  reproduced.  The 
higher  up  the  fracture  is,  the  more  it  is  impacted,  and  the  longer  the  time 
which  has  elapsed  since  the  accident,  the  more  difficult  does  the  diagnosis 
become  ;  nor  is  it  always  by  any  means  easy  to  satisfy  oneself  whether  there 
is  some  fracture  of  the  glenoid  cavity  or  neighbouring  part  of  the  scapula  in 
cases  which  at  first  sight  seem  pure  dislocations.  The  difficulty  is  increased 
by  the  effusion  of  lymph  into  the  sheaths  of  the  tendons  and  cavity  of  the 
joint  which  usually  follows  on  unreduced  dislocation,  and'  which  gives  rise 
to  a  sensation  of  crepitus  very  hard  to  distinguish  from  that  of  fracture. 
There  are  few  practical  surgeons  who  have  not  had  to  confess  the  great 
•difficulty  of  pronouncing  a  definite  opinion  in  such  cases. 

The  diagnosis  may,  again,  be  complicated  by  fracture  either  of  the  scapula 
or  of  the  humerus.  In  a  former  section  (page  251)  I  have  discussed  the 
question,  raised  by  Sir  A.  Cooper,  as  to  the  probable  frequency  of  fracture 
ruimmg  through  the  neck  of  the  scapula  and  leading  to  such  displacement  of 
the  glenoid  process  along  with  the  humerus  as  may  simulate  dislocation.  But 
exclusive  of  such  injuries,  in  which  there  is  no  dislocation,  there  can  be  no 
question  that  in  some  cases  where  dislocation  does  exist  there  exists  also 
fracture  of  a  portion  of  the  glenoid  cavity,  or  of  the  coracoid  process,  or  of 
'  See  '  London  Med.  Eecord,'  April  21,  1875. 
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the  great  tuberosity  (fig.  95),  or  possibly  some  other  part  of  the  upper  end 
of  the  humerus.  Dislocation,  complicated  with  fracture  of  the  glenoid 
cavity,  will  produce,  as  Malgaigne  has  shown,  many  of  the  symptoms  which 
Sir  A.  Cooper  attributed  to  fracture  of  the  neck  of  the  scapula  ;  and  it  is,  as 
far  as  I  can  see,  indistinguishable  from  the  fracture  of  the  anatomical  neck 
of  the  bone,  described  by  Lotzbeck  ;  but  it  does  not  separate  the  coracoid 
process  from  the  rest  of  the  scapula,  and  therefore  may  be  distinguished 
(though  not  without  difficulty)  from  the  fracture  of  the  surgical  neck  of  the 
scapula  which  Sir  Astley  so  clearly  describes.  Fractures  of  the  coracoid 
process  or  of  the  great  tuberosity  produce  crepitus,  but  do  not  cause  that 
insecurity  of  reduction  which  is  so  marked  a  feature  in  fracture  of  the  neck 
of  the  scapula,  and  in  dislocation  complicated  with  fracture  of  the  glenoid 
process.  The  fracture  in  these  latter  cases  is  an  unimportant  complication, 
only  necessitating  longer  confinement  of  the  arm.  When  dislocation  is 
complicated  with  fracture  of  the  shaft  of  the  bone  the  injury  is  a  much  more 
serious  one,  since  reduction  is  often  impossible ;  and  the  nearer  to  the  joint 
the  fracture  is,  the  greater  is  the  difficulty.  Nor  is  it  always  easy  to  recognise 
the  real  nature  of  the  injury  at  the  time.  Much  care,  therefore,  ought  to  be 
bestowed  on  the  examination  of  every  case  of  fracture  high  up,  in  order 
to  ascertain  by  careful  exploration  of  the  axilla  that  the  head  of  the  humerus 
is  in  its  place.  Should  dislocation  be  detected  the  patient  must  be  brought 
into  a  condition  of  complete  anaesthesia,  and  all  available  means  used  to 
manipulate  the  dislocation  into  position.  If  this  attempt  fails,  then  the 
fracture  must  be  set  in  such  a  position  as  will  best  restore  the  shape  of  the 
humerus  ;  and  in  a  month  or  six  weeks,  when  consolidation  seems  to  have 
far  enough  advanced,  reduction  must  be  attempted,  much  caution  being,  of 
course,  observed  not  to  re-fracture  the  bone. 

There  are  numerous  methods  of  reducing  these  dislocations,  and  those 
methods  seem  at  first  sight  so  different  from  each  other  as  to  lead  the  student 
to  suppose  that  the  force  is  applied  in  one  in  just  the  opposite  direction  to  the 
other.  For  instance,  in  the  common  method,  with  the  heel  in  the  axilla,  the 
arm  is  pulled  directly  downwards,  towards  the  patient's  feet,  while  in  another 
method  it  is  pulled  directly  upwards,  above  his  head.  But  Mr.  Skey  '  has 
shown  that  the  mobility  of  the  scapula  to  a  great  extent,  at  any  rate,  neutral- 
ises these  differences,  and  that  in  all  the  plans  of  reduction  the  arm  is 
pulled  in  a  direction  more  or  less  perpendicular  to  the  plane  of  the  glenoid 
cavity. 

The  best  plan,  and  the  most  usual  one,  is  to  place  the  patient  in  the  hori- 
zontal position.  The  surgeon,  sitting  down  on  the  edge  of  the  bed  or  sofa  on 
which  the  patient  lies,  puts  his  heel  (unbooted,  of  course)  into  the  axilla  and 
presses  the  head  of  the  bone  upwards  and  outwards  with  it,  while  he  pulls  on 
the  hand  and  wrist,  shghtly  rotating  the  arm  if  necessary.^  The  dislocated 
bone  generally  goes  in  with  a  snap,  and  the  natural  appearance  and  mobility 
of  the  joint  are  at  once  restored.  Recent  dislocations  are  generally  reduced 
easily  enough,  especially  if  the  involuntary  resistance  of  the  muscles  is  ob- 
viated by  calling  off  the  patient's  attention,  or  by  making  him  beheve  that 
the  proceeding  is  one  of  exploration  only,  when  by  a  sudden  movement  the 
bone  may  generally  be  slipped  back;  but  if  the  patient  is  unusually  timid 

•  '  Operative  Surgery,'  2nd  ed.  p.  105. 

=  If  necessary,  in  old  dislocations  a  jack-towel  can  be  fixed  on  the  arm,  by  a  clove- 
hitch,  above  the  condyles  of  the  humerus,  on  which  the  surgeon  and  his  assistants  can 
pull.  '  This  is  hardly  ever  required,  however,  in  recent  dislocations. 
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(and  especially  if  it  be  a  female),  or  a  very  muscular  person,  or  if  there  is 
much  pain  in  the  part,  or  unsuccessful  attempts  have  been  already  made,  it 
is  better  to  induce  anesthesia,  which  very  much  facilitates  the  proceeding. 

Another  and  a  very  good  method  is  to  lay  the  patient  flat  on  the  floor,  or 
-with  his  head  to  the  foot  of  the  bed  or  sofa,  stand  behind  his  head,  steady 
the  scapula  with  one  hand,  and  pull  the  dislocated  arm  in  a  line  with  the 
patient's  body — i.e.  in  a  direction  which  if  he  were  standing  would  be  vertically 
upwards  ;  or  to  place  the  patient,  sitting  on  the  ground,  in  front  of  a  chair  or 
sofa,  on  which  the  surgeon  stands  and  steadies  the  scapula  with  his  foot, 
while  pulling  the  arm  vertically  upwards.^ 

Sir  A.  Cooper  used  sometimes  to  employ  downward  traction  on  the  arm, 
the  patient  being  seated  in  a  chair,  and  the  surgeon  putting  his  knee  in  the 
axiUa ;  but  this  method  is  much  inferior  to  the  two  preceding. 

Sometimes  a  sort  of  combination  of  these  two  methods  succeeds  at  once.  Reduction 
and  with  little  or  no  pain  or  force.  The  surgeon  steadies  the  shoulder  with  i^iTion."^'^^ 
his  left  hand  and  supports  the  arm  with  his  knee  ;  while  he  raises,  rolls  in- 
Tivards,  and  slightly  pulls  on  the  dislocated  arm,  pressing  the  head  of  the  bone 
at  the  same  time  outwards  and  upwards  with  his  left  hand.  The  head  of  the 
humerus,  thus  disengaged  from  the  scapula,  will  slip  into  its  socket  by  the 
action  of  the  muscles.  Some  authors  speak  of  the  efficacy  of  circumduction, 
^  the  arm  being  made  to  describe  a  half-circle  over  the  face  and  head  ; '  and 
other  surgeons  describe  the  manipulation  method  somewhat  differently.'-^ 
Kocher^  describes  a  method  of  manipulation  which  is,  I  believe,  the  best  in 
use.  The  proceeding  is  very  simple,  and  may  be  thus  described  :  The  surgeon 
stands  or  sits  beside  his  patient.  The  elbow  is  pressed  to  the  side,  the  fore- 
arm flexed,  and  rotated  outwards  till  it  stands  at  right  angles  with  the  body. 
The  head  of  the  bone  will  then  often  roll  into  the  glenoid  cavity.  If  it  does 
not,  the  elbow  is  to  be  raised,  by  flexing  the  arm  to  an  angle  of  45°,  and  then 
rotated  inwards  till  the  hand  is  brought  to  the  opposite  shoulder.  Antesthesia 
is  required  only  in  old  dislocations  or  very  nervous  persons.  The  method  is 
recommended  by  its  author  only  in  subcoracoid,  but  is  equally  efficacious  in 
the  subglenoid  variety.  For  the  theory  of  its  action  I  must  refer  to  Kocher's 
paper.  It  is  a  plan  which  is  well  worth  trial,  especially  in  cases  complicated 
with  fracture  of  the  ribs  or  other  injuries. 

Mr.  Kelly  describes,  in  the  '  Dublin  Journal  of  Medical  Science  '  for  Sep- 
tember 1882,  a  method  which  he  has  found  successful  when  others  have 
failed.  The  patient  is  drawn  to  the  side  of  a  firm  horizontal  couch,  with 
the  dislocated  shoulder  on  its  edge ;  the  surgeon,  standing  at  his  side,  so 
that  his  own  trochanter  may  be  a  little  above  the  patient's  shoulder,  winds 
the  arm  round  his  own  pelvis,  fixing  the  hand  by  pressing  it  firmly  against 
the  crest  of  his  ilium,  and  then  twists  half  round,  so  as  to  turn  his  back 
to  the  patient.  Of  course  the  patient's  body  can  be  held  or  steadied  if 
necessary. 

Another  and  a  very  powerful  method  is  thus  described  by  Mr.  Flower  : 
*  The  patient  is  seated  on  a  high  chair,  which  is  placed  about  two  feet  from 

•  an  open  doorway.  The  surgeon,  having  his  back  against  the  doorpost,  places 
one  foot  upon  the  side  of  the  chair,  and,  with  his  knee  pressed  into  the  axilla, 

•  and  both  hands  upon  the  shoulder,  steadies  the  patient's  body.  A  jack-towel 

'  See  Lowe,  '  St.  Bartholomew's  Hospital  Eeports,'  vol.  vi.  p.  4. 

-  Bryant,  op.  cit.  vol.  ii.  p.  328.  Pirrie,  '  Principles  and  Practice  of  Surgery,'  2nd  ed. 
p.  319.    Gordon,  op.  cit. 

'  '  Trans.  Internat.  Med.  Congr.  1881 ;  Surgery,'  p.  214. 
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is  then  fixed  by  a  clove-liitch-knot  to  the  patient's  ami,  just  above  the  elbow; 
and  by  its  means  two  or  more  assistants,  j)laced  on  the  other  side  of  the  door- 
way, make  steady  extension  vertically  outwards.' 

As  a  general  rule  it  is  only  in  neglected  dislocations  that  pulleys  are 
needed.'  The  patient  is  brought  fully  under  ana3sthe6ia  and  placed  either  in 
the  sitting  or  reclining  postui'e,  the  body  fixed  to  a  firm  staple  on  the  side 
opposite  to  the  dislocation  by  means  of  a  leather  bandage,  which  encircles 
the  shoulder  and  fixes  the  scapula,  its  two  ends  being  secured  by  a  cord  to 
the  staple.  The  arm  should  be  bandaged  from  the  hand,  and  the  pulleys 
attached  to  a  leather  collar  fitted  to  tlie  arm  above  the  condyles  of  the 
humerus.  Traction  is  made  in  the  horizontal  direction,  with  gradually 
increasing  force,  and  when  the  surgeon  finds  that  the  head  of  the  bone  ia 
moving  he  tries  to  manipulate  it  into  the  glenoid  cavity.  In  cases  of  long- 
standing it  is  well  to  begin  by  breaking  down  all  adhesions,  as  far  as  possible ; 
and  if  any  tendons  can  be  found  on  the  stretch  which  seem  to  oppose  reduc- 
tion, they  may  be  subcutaneously  divided  a  few  days  before  the  attempt  is  to 
be  made.  Since  the  introduction  of  chloroform  the  limit  assigned  by  Sir  A. 
Cooper  to  the  time  at  which  attempts  at  reduction  may  be  made  has  been 
much  extended.  That  limit  was  fixed  by  him  at  three  months  ;  but  cases 
have  now  been  recorded  in  which  reduction  has  been  effected  even  as 
much  as  two  years  after  the  accident.'^  The  propriety  of  such  attempts 
must,  however,  depend  in  a  great  measure  on  the  amount  of  inconveni- 
ence which  the  patient  complains  of.  There  can  be  no  question  that  the 
necessary  force  cannot  be  applied  without  danger.  The  artery  has  occa- 
sionally been  torn  in  reducing  a  dislocation,  though,  as  Mr.  Callender  has 
shown, 3  the  cases  of  wdiich  we  have  a  complete  record  are  very  few,  and  in 
a  large  proportion  excessive  violence  was  used  by  unskilful  persons. The 
vein  has  also  been  ruptured— though  this  is  even  more  rare— or  the  humerus 
fractm-ed.  It  is  true  that  these  grave  injuries  are  not  common,  especially 
when  the  patient  is  not  advanced  in  age  and  the  arteries  are  healthy,  yet  no 
one  can  have  used  or  seen  used  the  force  which  even  prudent  surgeons  are 
obliged  to  employ  in  such  cases  without  feeling  that  it  must  mvolve  some- 
risk  of  immediate  danger  or  subsequent  inflammation ;  and  the  consideration 
which  Sir  A.  Cooper  puts  forward  is  a  very  grave  one— whether  the  arm  is 
really  hkely  to  be  useful  after  reduction.  It  must  be  remembered  that  Sir 
Astley  did  not  deny  the  possibility  of  reduction  later  than  three  months ;  he 
even  says  he  had  seen  examples  as  late  as  six  months;  but  he  says  'the 
injury  done  in  extension  was  greater  than  the  advantage  received  from  reduc- 
tion.' And  I  would  remark,  that  in  the  published  accounts  of  cases  of  late 
reduction  we  are,  as  a  rale,  left  quite  in  the  dark  on  this  head.  It  is,  there- 
fore, only  in  cases  where  the  unreduced  dislocation  is  a  source  of  much 
misery  to  the  patient  that  I  should  be  disposed  to  make  the  attempt.  After 
unreduced  dislocation,  as  a  general  rule,  the  limb  acquires  very  considerable 
usefulness— the  patient  regaining  the  power  of  raising  the  arm  nearly  to  the 

>  It  may  be  well  to  remind  the  reader  that  in  the  system  of  pullcy.s  in  common  use, 
where  parallel  strings  pass  round  a  number  of  pulleys,  the  force  applied  is  multiplied  by 
the  number  of  strings  on  the  block,  or  twice  the  number  of  the  puUeys 

"S^e  on  this  subject  an  interesting  paper  by  Mr.  Brodhurst  in  '  St.  George  s  Hospital 

Reports,'  vol.  iii.  p.  07-  ,  op 

3  '  St.  Barth.  Hospital  Reports,'  vol.  n.  p.  Ob. 

4  There  seems  no  doubt  of  the  truth  of  an  account  of  a  case  which  occurred  in  F.ance 
a  few  years  ago,  in  which  an  old  woman's  forearm  was  vullcd  off  m  an  attempt  to  reduce 
a  dislocation. 
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horizontal  line  ;  the  parts  accommodate  themselves  to  their  new  position, 
and  there  is  neither  pain  nor  oidema.  Sometimes,  on  the  other  hand,  there 
is  great  pain  and  great  loss  of  the  use  of  the  limb.  In  such  cases  it  might 
possibly  be  justifiable  to  remove  the  head  of  the  bone,  and  an  interestmg 
case  in  which  subcutaneous  section  of  the  neck  of  the  humerus  was  success- 
fully performed  by  Dr.  Ewing  Mears,  of  Philadelphia,  Avill  be  found  mentioned 
by  Mr.  Adams  in  the  '  Brit.  Med.  Journ.'  Jan.  20,  1877. 

After  reduction  the  arm  should  be  bandaged  to  the  chest,  the  hand  and 
forearm  being  kept  inside  the  clothes,  so  that  no  movement  is  permitted  ; 
and  it  is  well  to  place  a  pad  in  the  axilla.  After  a  week  of  this  rigid  confine- 
ment the  surgeon  should  commence  daily  passive  motion,  moving  the  head 
of  the  bone  in  every  direction,  and  the  patient  may  be  instructed  to  carry 
the  arm  in  a  sling  for  another  ten  days  or  a  fortnight,  and  may  then  be 

allowed  to  make  some  use  of  it ;  but  he  should  be  careful  to  avoid  violent 

or  sudden  exertion  for  a  considerable  time,  at  least  a  quarter  of  a  year. 

Renewed  dislocation  is  very  common,  and  each  time  the  joint  is  dislocated  it 

becomes  less  secure. 

Compound  dislocation  of  the  shoulder  is  a  rare  injury,  and  a  very  serious  Compo^d 
one.  'It  still  remains  to  be  determined  by  experience,'  says  Mr.  Hulke,^  is  oca  ion. 
'  whether  under  such  circumstances  reduction,  or  resection  of  the  head  of 
the  bone,  is  the  safer  method  of  treatment.'  My  own  feeling  would  be 
decidedly  in  favour  of  reduction  in  healthy  persons,  and  in  the  absence  of 
comphcations  ;  but  where  the  patient  was  weak  or  old,  or  the  exposed  bone 
injured,  or  the  parts  much  lacerated,  it  would  probably  be  better  to  saw  off 
the  exposed  head  of  the  bone.  A  good  instance  of  the  success  of  reduction 
is  to  be  found  in  a  case  related  by  Mr.  Holden  in  '  St.  Barth.  Hosp.  Reports,' 
vol.  xii.  p.  41.  The  patient  was  19  years  of  age.  The  head  and  neck  of  the 
humerus  subsequently  exfoHated,  but  the  patient  had  a  very  useful  limb. 
References  to  other  cases  will  also  be  found  in  Mr.  Holden's  paper. 

We  do  not  know  very  much  about  partial  dislocations  of  the  shoulder.  Partial^dis- 
The  case  so  frequently  quoted,  described  by  Mr.  Sodeu  of  Bath,i  as  partial 
dislocation  upwards,  with  rupture  of  the  tendon  of  the  biceps,  was,  there  is 
every  reason  to  believe,  an  instance  of  chronic  osteoarthritis,  supervening  on 
a  sprain.  Such  displacement  and  disappearance  of  the  tendon  is  constant  in 
that  disease.2  Mr.  Flower  and  Mr.  Hulke  '  are  disposed  to  agree  with  Dr. 
R.  Adams  in  denying  that  the  case  of  partial  luxation  of  the  head  of  the 
humerus,  as  the  result  of  accident,  has  ever  been  satisfactorily  proved,  either 
in  the  living  or  the  dead  subject.'  Mr.  Le  Gros  Clark,  however,  has  published 
a  case  of  partial  dislocation  of  the  head  of  the  bone  backwards,  which,  I 
think,  must  be  allowed  to  be  conclusive.  The  patient,  a  spare,  elderly  man, 
had  slipped  in  getting  over  a  hurdle,  about  two  hours  previously.  There 
was  no  effusion  into  the  joint ;  the  movements  of  the  joint  were  almost  lost ; 
the  head  of  the  humerus  was  '  in  its  natural  position  as  regards  height,  but 
its  projection  in  front  of  the  acromion  was  absent,  and  there  was  an  abnormal 
prominence  at  the  back  of  the  joint,  behind  and  below  the  acromion.  On 
gently  raising  the  elbow  from  the  side  and  rotating  the  humerus,  its  head 

'  '  Med.-Chir.  Trans.'  vol.  xxiv.  p.  212. 

■■'  See  the  criticism  of  Mr.  Soclen's  case,  by  Dr.  K.  Adams,  on  '  Eheumatic  Gout,'  2nd 
ed.  1873,  pp.  140  et  sqq.  The  possibility,  however,  of  displacement  of  the  long  tendon  of 
the  biceps  is  proved  by  a  specimen  in  the  Museum  of  Ht.  Bartholomew's  Hospital.  See 
Chap.  XXV.,  where  the  general  subject  of  dislocation  of  tendons  is  treated. 
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slipped  into  the  glenoid  cavity  with  an  audiljle  click,  and  the  joint  at  once 
resumed  its  normal  form  and  appearance — the  patient  exclaiming  that  he 
lost  his  pain  as  soon  as  he  felt  and  heard  the  hone  go  hack.'  '  The  thinness 
of  the  patient  and  the  absence  of  any  effusion  left  no  doubt  of  the  position 
of  the  bone  ;  and  since  a  week's  rest  in  a  great  measure  restored  the  use  of 
the  joint,  Mr.  Clark  concludes  that  there  could  have  been  no  laceration  of 
the  capsule  or  tendons.  The  case,  also,  which  is  described  by  Mr.  South 
shows  very  plainly  indeed  the  possibility  of  partial  dislocation  of  the  head  of 
the  humerus  forwards,  at  least  when,  as  in  that  case,  the  coracoid  process  is 
fractured — a  condition  wdiich  Mr.  South  regarded  as  essential  to  the  occur- 
rence of  partial  dislocation  in  this  direction.  In  that  case  a  depression 
existed  behind  and  below  the  acromion,  which  led  to  the  supposition  that 
some  displacement  of  the  head  of  the  humerus  or  fracture  of  the  neck  of  the 
scapula  existed,  but  still  the  roundness  of  the  shoulder  was  not  lost.  On. 
making  certain  manipulations  the  head  of  the  humerus  was  felt  to  move 
backwards,  and  then  the  appearance  of  a  pit  ceased.  The  patient  having 
died  two  days  afterwards  from  the  effects  of  other  injuries,  the  head  of  the 
bone  was  found  in  its  proper  position ;  there  was  a  rent  or  slit  about  an  inch 
long  in  the  capsular  ligament,  through  which  the  cartilage  covering  the 
humerus  was  exposed.  On  lifting  up  the  shaft  and  pressing  the  head  of  the 
humerus  forwards  it  was  seen  to  be  '  partially  thrown  forwards  and  over 
the  front  edge  of  the  glenoid  cavity,  so  that  it  became  fixed,  and  behind  it 
the  depression  below  the  acromion  appeared,  in  consequence  of  the  sinking  of 
the  tendons  of  the  infra-spinatus  and  teres  minor  muscles  into  the  glenoid 
cavity  from  the  altered  position  of  the  head  of  the  bone,  which,  however, 
did  not  protrude  through  the  slit  in  the  capsule,  although  it  was  there  more 
distinctly  visible.' 

Prom  these  cases  the  conclusion  would  be  that  partial  dislocation  of  the 
shoulder  is,  in  itself,  a  trifling  accident,  easily  remedied,  and  not  Hable  to 
produce  any  permanent  mischief ;  and  that  it  is  a  very  rare  injm-y,  though 
its  occasional  occurrence  is  undeniable  ;  and  very  possibly  it  may  be  over- 
looked, from  the  head  of  the  bone  having  shpped  back  before  the  patient  is 
seen. 

Dislocation       Dislocation  of  the  elhow  is  a  tolerably  common  accident,  taking  place 
elbow        usually  in  youth,  as  the  result  of  a  fall  or  Avrench,  or  sometimes  of  a  blow. 
^  If  diagnosed  at  once  and  properly  treated,  the  mjury  is  one  in  which  a 

good  result  may  be  confidently  expected.  But  it  is  singular  how  very  often 
cases  are  met  wath  in  which  the  accident  has  been  overlooked,  and  then  the 
dislocation  becomes  rapidly  irreducible.  I  cannot  remember  to  have  seen 
such  a  dislocation  reduced  after  six  weeks,  and  I  have  known  cases  in  which 
mischief  has  been  done  by  the  attempt.^  In  all  injuries  affecting  the  elbow 
the  surgeon  should  study  minutely  the  relations  between  the  various  pro- 
minences of  the  bones— viz.  the  internal  condyle,  olecranon,  external  con- 
dyle, and  head  of  the  radius— and  should  not  aft'ect  to  give  a  diagnosis  until 
he  has  observed  at  any  rate  the  following  points  :  1.  Is  there  any  transverse 

'  '  St.  Thomas's  Hospital  Eeports,'  New  Series,  vol.  v.  1874,  p.  145. 

■■'  '  Med.-Chir.  Trans.'  vol.  xxii.  p.  100.  Dr.  Stephen  Smith,  of  New  York,  recently 
recorded  two  cases  which  he  considers  analogous  to  that  of  Mr.  Clark's  patient.  'New 
York  Archives  of  Clin.  Surg.'  i.  33.  , 

»  Dr.  Sayre  relates  two  cases  in  which  dislocations  of  fourteen  and  sixteen  weeks 
standing  were  reduced  by  the  aid  of  subcutaneous  section  of  the  triceps  tendon.  '  West- 
em  Lancet,'  Jan.  1873. 
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fracture  of  the  humerus  ?  i.e.  on  grasping  the  condyles  ni  one  hand  and  the 
lower  part  of  the  shaft  in  the  other,  can  they  be  made  to  move  or  crepitate 
on  each  other  ?  2.  Is  there  any  longitudinal  or  partial  fracture  of  the  lower 
end  of  the  humerus  ?  i.e.  are  the  condyles  unnaturally  separated  from  each 
other,  can  they  be  made  to  crepitate  when  grasped  by  the  finger  and  thumb 
of  opposite  hands  and  moved  on  each  other,  or  is  there  a  movable  fragment 
of  either  (probably  the  internal)  condyle  without  any  fracture  into  the  jomt  ? 
3.  What  is  the  distance  between  the  olecranon  and  the  internal  condyle  on 
the  injured  as  compared  with  the  sound  side  ?  4.  Is  the  olecranon  itself 
fractured  ?  5.  Does  the  head  of  the  radius  move  with  its  shaft  on  passive 
rotation,  and  is  it  in  the  normal  relation  to  the  external  condyle  ?  6.  Do 
the  axes  of  the  two  bones  of  the  forearm  correspond  in  direction  ?  7.  Is 
the  axis  of  the  forearm  natural,  relatively  to  that  of  the  arm  ? 

I  allows  that  in  some  cases  some  of  these  questions  may  not  admit  of  an 
immediate  answer,  from  the  amount  of  sweUing  present,  but  usually  they  do, 
or  at  any  rate  the  most  important  of  them.  If  they  do  not,  the  diagnosis  of 
the  case  should  be  deferred,  and  the  surgeon  should  not  be  ashamed  to  say 
that  he  cannot  at  present  tell  what  the  nature  of  the  injury  is. 

The  commonest  dislocation  of  the  elbow  is  that  of  both  bones  of  the  fore-  Dislocation 
arm  backwards.  The  radius  and  ulna  maintain  their  normal  relation  to  each  ^^^^^ 
other,  the  orbicular  hgament  remaining  attached  to  the  sides  of  the  small  backwards, 
sigmoid  notch.    The  olecranon  projects  considerably  ;  the  arm  is  semi-flexed 
(see  fig.  85,  p.  258) ;  the  head  of  the  radius  may  perhaps  be  felt  at  the 
usual  distance  from  the  olecranon  ;  but  the  distance  between  the  tip  of  the 
olecranon  and  the  internal  condyle  very  greatly  exceeds  that  on  the  other 
side.    There  is  a  great  rounded  prominence  in  the  bend  of  the  elbow,  or 
rather,  perhaps,  pushing  the  fold  of  the  elbow  downwards,  so  that  the  fore- 
arm seems  shortened.    There  is  commonly  no  crepitus  ;  unless,  perhaps,  in 
some  cases  where  the  projection  of  the  internal  condyle  has  been  chipped  off. 

Most  of  these  distinctive  characters  of  the  backAvard  dislocation  of  the 
elbow  can  be  clearly  traced  on  fig.  98,  taken  from  an  injury  of  this  kind 
which  I  accidentally  found  in  the  body  of  a  seaman  who  died  from  a  different 
cause. 

By  these  signs  the  dislocation  can  be  readily  distinguished  from  the  injury 
wliich  most  resembles  it— i.e.  a  fracture  of  the  lower  end  of  the  humerus  just 
above  the  condyles,  in  which  there  is  often  displacement  of  the  forearm  back- 
wards, with  semiflexion,  projection  of  the  olecranon  and  tendon  of  the  triceps, 
and  a  prominence  near  the  bend  of  the  elbow.    But  in  the  fracture,  though 
the  olecranon  projects,  measurement  will  show  that  it  is  at  the  same  distance 
from  the  internal  condyle  as  on  the  sound  side— the  prominence  which  is 
formed  by  the  other  fragment  of  the  humerus  is  not  in  or  below  the  bend  of 
the  elbow,  but  above  it,  and  has  not  the  rounded  outline  of  the  head  of  the 
bone.    And  the  diagnostic  sign  on  which  Sir  A.  Cooper  laid  so  much  stress 
is  of  great  value,  that  reduction,  though  easy,  is  very  insecure,  the  displace- 
ment being  immediately  reproduced.    Also  when  the  parts  are  reduced 
crepitus  may  be  felt.    There  is  not,  therefore,  ordinarily  any  real  difficulty 
in  diagnosing  the  two  injuries.    (See  p.  259  for  a  fuller  account  of  the  frac- 
tures near  the  elbow.) 

Such  are  the  symptoms  and  the  pathological  anatomy  of  the  complete 
dislocation  backwards.  But  from  the  less  amount  of  flexion,  and  from  the 
great  ease  with  which  reduction  is  effected,  it  is  believed  that  in  many  dis- 
locations the  displacement  is  not  complete— i.e.  the  coronoid  process  is  not 
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coronoid 
process. 


carried  fairly-into  the  olecranon  fossa,  but  rests  on  the  troclilear  surface 
from  which,  of  course,  any  slight  traction  will  replace  it  into  its  natural 
position. 

Again,  it  is  believed  by  many  surgeons  that  this  displacement  of  botJi 
bones  backwards  is  often  accompanied  by  fracture  of  the  coronoid  process  of 
the  ulna,  as  was  the  case  in  the  remarkable  pair  of  specimens  one  of  wliicli 
is  represented  in  fig.  99.  I  am  not  prepared  to  speak  confidently  on  this 
point.  I  have  met  with  one  case  in  which  during  life  all  the  symptoms  of 
the  injury  were  very  plain— dislocation  of  the  bones  backwards,  very  easily 
reducible,  some  crepitus  after  reduction,  and  constant  reproduction  of  the 
displacement.  But  in  ordinary  cases  the  reduction  when  once  effected  is  so 
secure,  and  passive  movement  of  the  ulna  round  the  trochlear  surface  of  the 
humerus  after  reduction  is  so  smooth  and  uninterrupted,  tliat  it  is  difficult 
to  beheve  in  the  existence  of  any  such  fracture.    Nor  is  there  any  anatomical 


Pig.  98.  Old  dislocatiou  of  both  bones  of  tlie  forearm 
backwards.  From  the  body  of  a  mau  who  died  from 
other  causes.  Notliiug  is  known  about  the  accident. 
a  shows  the  olecranon  process  projecting,  with  e, 
tlie  triceps  muscle,  attached  to  it.  6, the  radius, the 
licad  of  which  has  formed  a  new  articular  cavity 
for  itself  on  tlie  back  of  the  external  condyle  and 
enjoyed  some  little  mobility.  The  coronoid  process 
of  the  ulna  was  lodged  in  the  oleorauon  fossa,  and 
was  almost  immovable,  so  that  there  seems  to  liave 
been  no  power  of  tlpxiou  and  extension,  d  points 
to  the  biceps  muscle,  which  remained  attached  to 
the  radius,  c,  to  the  brachialis  anticus,  which  had 
been  torn  away  from  the  coronoid  process.  The 
principal  part,  Iiere  shown,  Avas  fixed  to  the  hu- 
merus, so  that  its  action  had  been  abolished.  Some 
fibres,  however,  were  also  attached  to  theulna  below 
its  natural  insertion.— From  a  specimen  in  the  Mu- 
seum of  St.  George's  Hospital,  Ser.  i.  Ko.  108. 


Pig.  90.  Dislocation  of  both  bones  of  the  elbow 
backwards,  with  fracture  of  the  coronoid  pro- 
cess of  the  ulna,  a  shows  the  fragment  of  tlic 
coronoid  process,  which  remains  connected  to 
the  humerus,  b,  the  surface  of  the  ulna,  frouj 
which  it  has  been  separated,  c,  the  upper  end 
of  the  radius  disjjlaced  backwards,  as  was  also 
the  ulna.  A  vertical  fracture  traversed  the 
head  of  the  radius.  The  specimen  in  the  Atu- 
seum  of  St.  George's  Hospital  (Ser.  i.  No.  Ill) 
was  taken  from  the  body  of  a  mau  who,  while 
at  work  on  some  repairs  In  the  hosi)it!il,  fell 
from  a  great  height  into  the  courtyard,  and  was 
taken  up  dead.  There  was  exactly  the  s,imo 
injury  of  the  elbow  on  both  sides,  even  to  the 
longitudinally  splittingof  thehcadof  the  radius, 
showing  that  he  must  have  come  down  with 
both  hands  on  the  ground  in  precisely  the  same 
position. 


confirmation  of  the  doctrine  which  affirms  the  frequency  of  fracture  of  the 
coronoid  process,  as  far  as  I  know. 
Kcduction.  If  dislocation  backwards  remains  unreduced  it  leads  to  very  lamentable 
loss  of  the  motion  of  the  arm.  In  the  preparation,  fig.  98,  there  remains 
no  movement  of  flexion  and  extension  whatever,  the  coronoid  process  being 
wedged  into  the  olecranon  fossa  and  tightly  bound  down  there  by  inflammatory 
adhesions,  the  brachialis  anticus  torn  away,  and  the  biceps  having  no  means  of 
acting  on  the  radius,  which  is  itself  firmly  attached  to  the  ulna.  All  that  the 
patient  seems  to  have  preserved  is  a  little  rotation  of  the  radius  in  a  new 
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cavity  which  it  had  formed  on  the  outer  condyle.  But  when  treated  early 
reduction  is  generally  very  easy.  Many  dislocations  of  the  elbow  slip  in  on 
the  least  traction  being  made  on  the  hand,  probably,  as  hinted  above,  because 
the  coronoid  process  is  not,  fairly  lodged  in  the  olecranon  fossa.  If  the  coro- 
noid  process  be  fractured  no  obstacle  to  reduction  can  possibly  exist.  And 
even  in  the  complete  dislocation  steady  traction  on  the  hand,  combined,  if 
necessary,  with  slight  rotatory  movements,  will  almost  certainly  disengage 
the  coronoid  process,  which  can  then  easily  be  slipped  round  the  trochlea  by 
bending  the  arm.  An  anaesthetic  is  generally  unnecessary,  but  may  be 
administered  if  the  patient  is  usually  timid,  or  if  attempts  Avithout  it  have 
failed.  If  the  surgeon  have  no  assistance  he  generally  places  his  knee  on 
the  projecting  humerus,  to  make  counter-extension,  steadies  the  arm  with 
his  left  hand,  grasps  the  forearm  with  his  right,  and  piills  it  downwards, 
and  then,  when  he  feels  the  displaced  bones  move,  he  bends  the  forearm 
sharply,  and  they  slip  into  place.    Mr.  Kelly  of  Dublin  '  suggests  a  method 


100.   Dr.  Kelly's  method  of  reducing  dislo- 
cation of  the  elbow. 


Fin.  101.  Dislocation  of  the  licndof  theradiiis hack- 
wards.  The  liead  of  tlie  radius  is  nnich  altered  iu 
form.  The  orbicular  ligament  had  been  carried 
away  along  witli  the  head  of  the  radius,  and  had 
taken  an  attachment  to  the  humerus  on  either 
side  of  the  dislocated  head,  so  that  the  motions  of 
pronation  and  supination  were  abolislied.  The 
outer  condyle  of  the  Immerus  is  mucli  changed  in 
shape  from  deposit  of  new  boue.  The  ulna  is 
perfectly  natm'al.-  flexion  .and  extension  could 
be  performed,  througli  about  a  quarter  of  their 
natural  extent.  The  preparation  in  St.  G-eorge's 
Hospital  Museum  (Sei-.l.  No.  10!))  was  taken  from 
the  body  of  a  young  man  who  had  received  a  blow 
on  the  elbow  about  two  years  previously,  and 
noticed  the  change  in  the  shape  and  motion  of 
the  joint  next  day. 


which  I  should  think  would  prove  very  efficient  and  convenient  in  private 
practice.  The  surgeon  sits  on  the  edge  of  a  table,  the  patient  on  a  chair 
beside  the  table.  The  injured  elbow  is  steadied  against  the  surgeon's  farther 
thigh,  while  his  nearer  thigh  presses  upon  and  steadies  the  humerus.  Both 
hands  are  thus  left  free  to  make  traction  on  and  manipulate  the  forearm. 

In  old  dislocations  either  the  pulleys  must  be  put  on  in  order  to  bring  the 
bones  of  the  forearm  downwards,  and  when  they  are  thought  to  be  disengaged 
reduction  is  attempted  by  acute  flexion ;  or,  after  all  adhesions  have  been 
broken  down  byvarious  movements,  the  case  is  treated  as  a  recent  dislocation. 
Care  must  be  used  in  such  cases  not  to  fracture  the  bones. ^    Section  of  the 

'  '  Dubli^  Journ.  Med.  Seien.'  July  1885. 
Dr.  Ogston  of  Aberdeen  has  related  a  case  in  which  reduction  was  impossible  in 
consequence  of  the  end  of  the  humerus  having  been  driven  through  the  brachialis  anticus 
muscle,  and  believes  that  this  is  an  occasional  cause  of  irreducibility  in  dislocations  com- 
jplicated  with  fracture,  'Brit.  Med.  Journ.'  Sept.  2,  1870. 
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Fig.  102.  Dislocation  of  the  head  of  the  radius  forwards,  at  the  age 
of  two  years,  with  fracture  running  tlirough  the  cartilaginous 
olecranou.  The  dislocation  was  compound,  and  the  child  died 
of  pyaemia. — From  the  Museum  of  St.  George's  Hospital,  Ser.  i. 
No.  110. 


triceps  tendon  ma}'  be  useful  in  such  cases,  as  in  those  referred  to  on  p.  278, 
footnote. 

The  form  of  dislocation  which  is  most  frequent  next  to  that  of  both 
bones  backwards  is  that  of  the  head  of  the  radius  only,  the  ulna  remaining 
in  its  place.  This  occurs  either  on  the  back  (fig.  101)  or  the  front  (fig.  102)  of 
the  external  condyle.  Careful  examination  can  hardly  fail  to  detect  in  the 
dislocation  backwards  the  projection  of  the  displaced  head,  and  the  change  in 
the  axis  of  the  bone,  which  are  so  well  shown  in  the  figure  ;  in  the  dislocation 
forward  the  loss  of  the 
head  of  the  radius  from 
the  part  where  it  should 
be  felt ;  and  in  both  the 
total  loss  of  the  power  of 
voluntary  pronation  and 
supination,  and  the  almost 
total  loss  of  passive  mo- 
tion. If  the  injury  be 
overlooked  the  j)atient  will 
lose  more  or  less  com- 
pletely the  power  of  turning  the  hand,  except  by  the  comparatively  awkward 
device  of  rotating  the  humerus.  The  dislocation  of  the  head  of  the  radius  is 
remarkable  as  being  one  of  the  few  which  are  not  uncommon  in  early  hfe,  as 
fig.  102  shows.  It  has  been  known  to  be  produced  by  traction  made  by  the 
accoucheur  on  the  child's  hand  in  delivery.  The  forward  dislocation  is  said 
by  Fergusson  and  by  Hulke  to  be  the  more  common  of  the  two.' 

Ill  its  reduction  the  forearm  should  be  flexed  so  that  the  biceps  may  be 
relaxed,  and  then  while  an  assistant  manipulates  the  hand  as  directed,  so  as 
to  approximate  the  head  of  the  radius  towards  the  ulna,  the  surgeon  tries  to 
press  it  directly  into  the  lesser  sigmoid  cavity  by  the  pressure  of  his  thumbs 
supported  by  the  counter-pressure  of  the  fingers  on  the  other  side  of  the  limb. 

The  other  dislocations  are  much  rarer.  Both  bones  have  been  found  dis- 
located laterally,  the  outward  dislocation  being  the  more  common.  A  few 
instances  have  even  been  recorded  of  dislocation  forwards,  the  olecranon 
process  being  thrown  more  or  less  completely  down  to  the  end  of  the  trochlear 
surface  of  the  humerus  and  the  arm  elongated  ;  or  the  ulna  alone  may  be 
dislocated  from  both  the  humerus  and  radius.  It  would  serve  no  useful 
purpose  to  describe  minutely  the  characters  of  these  rare  injuries,  or  to  dwell 
further  on  the  symptoms  of  the  fractures  of  the  various  processes  which  are 
constant  accompaniments  of  dislocation  of  the  elbow.  Great  care  is  neces- 
sary in  the  examination  of  every  case.  After  reduction  the  arm  should  be 
kept  quiet  on  a  sphnt  for  a  fortnight  at  least,  and  should  then  be  used  very 
cautiously. 

When  the  dislocation  is  compound  the  surgeon  is  guided  in  his  treatment 
chiefly  by  the  amount  of  the  concomitant  lesions.  If  these  are  trifling  it  is 
better,  especially  in  elderly  persons,  to  reduce  the  bones,  close  the  wound^ 
and  trust  to  early  passive  motion  to  restore  some  movement  to  the  joint. 


If 


'  Mr.  J.  Hutchinson,  jun.,  alludes  to  the  subject  of  obscure  sprains  of  the  elbow  occur- 
ring in  young  children,  and  believes  that  the  injury  consists  in  a  slipping  of  the  radius 
out  of  the  grasp  of  the  orbicular  ligament,  with  rupture  of  the  capsule  connecting  the 
ligament  to  the  neck  of  the  radius.  The  symptoms  are  pain  and  inability  to  supmatfr 
the  hand,  which  is  strongly  pronatcd  and  the  arm  semi-Hexed.  The  deformity  disappears 
upon  steadily  supinating  the  forearm.    Hee  '  Annals  of  Surgery,'  August  1885,  p.  ai. 
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the  bones  are  considerably  injured  it  may  be  better  to  perform  excision  of 
the  whole  joint ;  and  if  the  great  vessels  or  nerves  be  also  injured,  amputa- 
tion may  even  be  necessary,  though  this  is  quite  exceptional. 

The  loicer  radio-tilnar  joint  ma.y  he  disloc&ted  ■,  and  as  in  this  joint  the  Dislocation 
radius  is  the  movable  bone,  it  is  usual  at  the  present  day,  following  the  ana-  1^1°^^^^ 
logy  of  the  nomenclature  of  other  dislocations,  to  call  this  a  dislocation  of  radius, 
the  radius  from  the  ulna,  instead  of  the  ulna  from  the  radius,  as  Sir  A.  Cooper 
called  it.    The  radius  seems  displaced  forwards  rather  more  commonly  than 
backwards  ;  the  hand  is  of  course  displaced  forwards,  and  the  styloid  process 
of  the  ulna  projects  backwards  and  sometimes  comes  through  the  skin. 
The  opposite  dislocation  causes  similar  symptoms  reversed.    These  injuries 
are  caused  by  violent  twisting  of  the  hand.    They  are  to  be  reduced  by 
extending  the  hand  and  manipulating  the  radius  into  position.    If  there  be 
a  wound  it  must  be  carefully  closed,  and  in  any  case  the  hand  should  be  kept 
in  splints  for  about  a  fortnight. 

Dislocation  of  the  turist  occurs  almost  always  backwards ;  the  bones  of  Dislocation 
the  carpus  project  on  the  dorsal  surface  of  the  forearm,  the  articular  surfaces 
and  styloid  processes  of  the  radius  and  ulna  being  felt  below  them.  The 
dorsal  projection  gives  this  injury  some  resemblance  to  CoUes's  fracture, 
especially  when  the  hand  is  somewhat  twisted,  so  that  the  styloid  process  of 
the  ulna  projects  ;  and  the  two  injuries  were  generally  confounded  together 
before  CoUes's  time  ;  but  there  is  no  real  difficulty  in  the  diagnosis,  for  the 
position  of  the  styloid  processes  in  relation  to  each  other  and  to  the  hand  is 
an  unfailmg  test.  In  the  dislocation  the  styloid  processes  bear  their  normal 
relation  to  each  other,  but  lie  much  nearer  to  the  fingers  than  natural.  In 
the  fracture  the  styloid  process  of  the  radius  is  displaced  along  with  the 
hand,  while  that  of  the  ulna,  though  prominent,  is  at  nearly  the  same  dis- 
tance from  the  little  finger  as  on  the  sound  side. 

Keduction  is  usually  easy.  It  is  better,  I  think,  to  keep  the  part  quiet  on 
a  splint  for  a  few  days  at  first,  and  then  to  wear  the  hand  in  a  sling  for  about 
a  fortnight. 

The  dislocation  in  the  other  direction  (i.e.  with  the  hand  in  front  of  the 
forearm)  very  rarely  occurs  as  a  traumatic  lesion.  Its  symptoms  would  be 
the  same  as  the  above  reversed. 

Though  the  bones  of  the  carpus  are  so  small,  and  so  securely  locked  Disloca- 
together,  yet  dislocations  do  occur.  Such  as  I  have  seen  have  been  com-  c°rpus'^*'^^ 
pound.  The  Museum  of  St.  George's  Hospital  contains  a  pair  of  semilunar 
bones  which  were  exposed  in  a  compound  dislocation  of  both  wrists,  and 
were  removed  before  the  wounds  were  dressed.  The  patient  died  from  other 
injuries,  but  the  parts  were  unfortunately  not  preserved.  Another  prepara- 
tion shows  dislocation  of  the  rest  of  the  carpal  bones  from  the  semilunar, 
which  alone  remains  attached  to  the  bones  of  the  forearm.  The  scaphoid 
was  fractured,  and  the  fractured  portion  extracted  through  the  torn  dorsal 
ligaments.  I  saw  a  short  time  since  a  case  in  which  the  greater  part  of  the 
semilunar  bone  came  away,  but  the  patient  recovered  a  very  useful  hand. 
In  other  cases  the  head  of  the  os  magnum  has  been  the  protruding  part. 
I  do  not  think  any  special  directions  need  be  given  for  the  diagnosis 
and  treatmeht  of  such  injuries.  The  protruding  parts  are  generally 
easily  replaced,  and  the  patient  usually  recovers  the  utility  of  the  hand  ; 
the  great  point  is  to  see  that  the  motions  of  the  fingers  are  early 
restored. 
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Dislocation  The  fii'st  phalanx  of  the  tJminh  is  comparatively  often  found  dislocated  on 
thmnb.  ^he  niotacarpal  bone.    The  articulating  suri'ace  of  the  phalanx  usually 

lies  on  the  dorsal  surface  of  the  metacarpal  bone,  though  a  few  cases  of  the 
opposite  dislocation  have  been  met  with.  Either  may  be  recognised  at  once  by 
the  shortening  of  the  thumb,  and  by  the  projection  on  the  dorsal  aspect  of 
the  hand,  formed,  in  the  one  case,  by  the  displaced  end  of  the  first  phalanx, 
in  the  other  by  the  prominent  head  of  the  metacarpal  bone.  The  dislocation 
backwards  is  often  very  hard  to  reduce. 

When  the  first  phalanx  is  carried  backwards  it  takes  with  it  the  two  heads 
of  the  flexor  brevis  pollicis,  and  the  sesamoid  bones  developed  in  them  ;  the 
anterior  and  lateral  ligaments  of  the  joint  are  torn  off  the  head  of  the  meta- 
carpal bone,  which  tears  a  way  for  itself  through  the  fibrous  tissue  unitmg 
the  two  heads  of  the  flexor  brevis,  between  which  it  projects  as  a  button  does 


Tig.  103.  Dislocation  of  the  thumb  backwards,  show- 
iag  how  the  displaced  phalanx  carries  backwards 
with  it  the  heads  of  the  flexor  brevis  pollicis,  and 
how  the  head  of  the  metacarpal  bone  is  conse- 
quently forced  forward  through  a  buttonhole 
opening  in  the  tissue  which  unites  those  heads  in 
front.  Tlie  margin  of  tliis  buttonhole  is  seen 
constricting  the  neck  of  the  bone  just  above  the 
letter  a  in  the  figure. — From  the  dissection  of  a. 
dislocation  artificially  produced  in  the  dead  sub- 
ject. After  Fabbri. 


Fig.  104.  Reduction  of  dislocation  of  the  thumb 
(after  Fabbri).  The  metacarpal  bone  is  flexed 
as  far  as  possible  by  squeezing  it  towards  thi- 
centre  of  the  hand.  This  carries  the  displaced 
phalanx  with  it.  and  so  approximates  the  insertion 
and  origin  of  the  flexor  brevis  pollicis,  relaxing 
the  tissue  forming  the  edge  of  the  buttonhole,  a. 
The  dislocated  thumb  is  then  hyperextended,  in 
order  to  slip  the  upjier  edge  of  this  buttonhole 
round  the  prominent he.ad of themetacarpaltone. 
When  this  is  even  partially  effected  the  muscles 
will  draw  the  plialanx  into  position. 

The  tension  of  the  libres  of  the  flexor  brevis  pollicis 
in  the  former  tignre  may  be  contrasted  with  their 
relaxation  in  this. 


out  of  a  buttonhole  (see  fig.  103).  In  these  two  conditions  consists  the 
difficulty  of  reducing  the  dislocation,  viz.  in  the  tension  of  the  short  flexor, 
and  the  difficulty  of  slipping  the  tissues  forming  the  buttonhole  over  the 
mushroom-shaped  head  of  the  metacarpal  bone.  The  first  principle,  there- 
fore, in  reducing  any  dislocation  of  the  thumb  which  presents  difliculty  is  to 
relax  the  short  flexor,  and  this  is  done  by  forcibly  adducting  the  thumb  ; 
i.e.  pressing  it  as  far  as  possible  over  to  the  middle  Hue  of  the  hand.  This 
being  done  by  an  assistant,  the  surgeon  takes  the  displaced  first?  phalanx  and 
places  it  in  extreme  extension,  in  order  to  relax  the  tissues  of  the  buttonhole, 
and  to  push  up  those  which  form  its  distal  part  over  the  projecting  head  of 
the  metacarpal  bone.    This  is  done  by  dragging  the  hyperextended  thumb 
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downwards,  i.e.  away  from  the  wrist,  and  then  acute  flexion  will  restore  it 

to  its  place.'  n  J.1  •  J- 

Such,  I  have  no  doubt,  are  the  main  obstacles  to  the  reduction  ot  this  dis- 
location, 'and  the  appropriate  method  of  obviating  them.  But  there  are  prob- 
ably in  some  cases  other  causes  concurring,  such  as  the  interposition  of  some 
of  the  torn  fibres  of  the  hgaments,  or  of  the  fascia  forming  the  distal  portion 
of  the  '  buttonhole  '  between  the  ends  of  the  bones,^  and  possibly  the  inter- 
locking of  tlie  bbny  projections  themselves.  These  minor  obstacles  can  usually 
be  overcome  by  shght  rotatory  movements  of  the  phalanx  during  extension. 

As  there  is  often  need  for  the  apphcation  of  considerable  force,  it  is  im- 
portant to  apply  some  apparatus  which  will  keep  firmly  in  place  and  at  the 
same  time  not  cut  the  skin.  The  Indian  puzzle-toy,  which  holds  the  more 
firmly  the  more  it  is  pulled  upon,  may  be  found  useful ;  and  there  is  a  pair  of 
forceps  (called  the  '  American  forceps'),  manufactured  for  the  purpose,  with 
handles  like  those  of  the  lithotomy-forceps,  and  two  sheets  of  leather  attached 
to  the  blades,  which  cross  each  other.  The  blades  are  fixed  by  a  screw,  so  that 
they  hold  very  firmly,  while  they  can  hardly  damage  the  soft  parts.  But  when 
such  contrivances  are  not  at  hand  a  clove-hitch  must  be  made  of  any  appro- 
priate material  (the  broader,  softer,  and  stronger  the  better)  and  applied  around 
the  first  phalanx,  hitching  against  the  projection  of  the  joint.  Or  an  in- 
genious clamp,  which  has  been  devised  by  Dr.  Kelly, 
and  can  be  easily  extemporised,  may  be  employed  (see 
fig.  105).  Manual  extension  is  generally  sufficient ;  but 
I  had  once  occasion  to  use  the  pulleys  successfully. 
When  reduction  has  been  effected  some  surgeons  re- 
commend that  the  joint  be  flexed  and  extended  once 
or  twice  to  disengage  any  of  the  tissues  which  may 
have  slipped  between  the  bones. 

If  all  attempts  at  reduction  by  mere  manipulation 
Fir.  105.  Dr.  Kelly's  clamp  have  failed,  the  case  should  be  left  for  a  time,  cold 
SVuethtTb.''"'""'""  behig  applied  to  combat  inflammation  ;  and  if  renewed 
'':Zt'Zit7irZXl  caretul  attempts  have  no  better  result,  the  course  gener- 
loug,  and  half  an  iiicii        followed  is  to  make  a  subcutaneous  section  of  the 

broad,  wlucli  are  couuec-   "-^^ J  xKji.i.yj    v^ii.  j.^ 

ted,  not  too  tightly,  at  parts  between  the  skin  and  the  displaced  phalanx  on 

one  end  by  a  cord,  close   i  ,      .  -,  mi  •     •  n  i  r 

to  which  are  transverse  one  or  eveii  botli  sides.    Tliis  IS  usualiy  spoken  01  as 
S^haianx^'^itTsmade  '  division  of  the  lateral  ligaments  ' ;  but  it  really,  I  pre- 
n.rbVXrof  b™'")?'  sume,  involves  a  more  or  less  complete  division  of  the 
JuTportTon"'^ liead  of  the  flexor  brevis,  and  is  successful  when  the 
'buttonhole'  is  laid  open,  and  the  metacarpal  bone 
thus  liberated.    Another  plan,  recommended  by  Dr.  Humphry,^  is  to  intro- 
duce a  blunt  hook,  through  a  small  incision,  beneath  one  of  the  sesamoid 
bones,  and  draw  it  forwards  with  the  phalanx.    I  have  seen  both  plans 
successfully  adopted ;  but  I  beheve  neither  will  often  be  required  if  Prof. 
Fabbri's  directions  are  carefully  followed  in  the  manipulation.    In  a  case 
under  Mr.  Rouse's  care,  all  attempts  at  reduction  having  failed,  an  incision 
was  made  over  the  head  of  the  bone,  the  displaced  sesamoid  bone  was  drawn 

'  The  difiaculties  attending  the  reduction  of  this  dislocation,  and  the  method  of  ob- 
viating them,  are  admirably  described  in  a  memoir  by  Prof.  Fabbri,  in  vol.  x.  of  the 
'  Memorie  dell'  Accad.  delle  Scienze  dell'  Istituto  di  Bologna.' 

Mr.  Kelly  ('  Dublin  Jourh.  of  Med.  Sci.'  May  1883)  attributes  the  difficulty  in  most 
cases  to  the  interposition  between  the  bones  of  the  anterior  ligaments,  or  the  fascia 
uniting  the  sesamoid  bones  in  front. 

'  Humphry  on  the  '  Skeleton,'  p.  434. 
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aside  witli  a  hook,  and  then  the  dislocation  was  easily  reduced.  Tlie  patient 
recovered  the  complete  use  of  the  part.  This  plan  differs  from  Dr.  Humphry's 
proposal  only  in  the  fi-ee  exposure  of  the  displaced  parts  ;  but  this  seems  to 
me  its  great  advantage,  and  after  witnessing  its  complete  success  in  this 
instance  I  should  be  disposed  in  a  future  case  to  adopt  it  in  preference  to 
subcutaneous  sections.  Finally,  if  all  fails,  the  case  must  be  abandoned, 
passive  motion  being  early  and  sedulously  practised.  Cases  are  on  record  in 
Avhich  the  thumb,  though  dislocated,  has  been  very  freely  movable. 

AVhen  the  dislocation  is  compound,  the  projecting  bone,  which  may  be 
either  the  phalanx  or  the  metacarpal  bone,  should  be  removed,  and  passive 
motion  early  practised. 
Dislocation       Of  the  dislocation  of  the  phalanx  forwards,  four  examples  are  related  by 
rwarcs.    ]^^iaton.^     One  of  these,  though  seen  early  and  treated  by  some  of  the  best 
surgeons  in  Paris,  remained  irreducible. 

The  phalanges  of  the  fingers  are  rarely  dislocated,  but  occasionally,  in  a 
fall,  this  injury  may  take  place  at  any  of  the  joints,  the  distal  bone  being 
generally  thrown  behind  the  proximal.  The  injury  is  tolerably  often  com- 
pound. Reduction  is  usually  quite  easy.  I  saw  one  case  of  old  dislocation  in 
which  I  found  it  impossible  ;  but  the  patient  was  not  in  a  condition  to  explain 
the  circumstances  to  me,  and  I  believed  that  it  had  been  neglected.  After  the 
reduction  the  finger  should  be  bound  up  for  a  few  days,  to  prevent  any  use  of 
it  imtil  the  torn  ligaments  have  consolidated,  and  then  careful  passive  motion 
should  be  given. 


'  '  Path.  Chir.'  vol.  ii.  p.  23. 
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CHAPTER  XV. 

INJURIES  OF  THE  LOWER  EXTREMITY. 

Sprains  of  the  joints  of  the  lower  extremity  are  tamongst  the  commonest  Sprains, 
injuries  in  surgery,  especially  of  the  ankle  and  knee,  and  in  the  ankle  it  is 
often  diflScult  to  decide  whether  there  is  fracture  or  no.    The  injury  is  often 
a  severe  one,  causing  great  pain  at  the  time,  being  accompanied  probably  with 
much  laceration  of  the  ligaments  and  other  structures  near  the  joint,'  and 
leading  frequently  to  prolonged  lameness.    Severe  sprains  are  followed  gener- 
ally by  a  good  deal  of  effusion  into  the  synovial  cavity,  which  is  sometimes 
slow  to  disappear ;  and  they  often  lay  the  foundation  of  permanent  disease 
of  the  articulation.    Hence  we  can  hardly  be  too  careful  in  our  treatment  of 
them.    At  first,  while  the  active  state  of  effusion  is  present,  antiphlogistic 
measures  are  necessary.    When  it  is  grateful  to  the  patient  the  sedulous 
apphcation  of  cold  by  means  of  icebags  is,  I  think,  the  best ;  but  if  this  is  not 
tolerated,  leeches,  followed  by  warm  fomentations,  or  evaporating  lotions,  or 
irrigation  with  spirit-and-water,  will  best  check  the  tendency  to  effusion.  As 
soon  as  the  patient  can  bear  it,  equable  pressure,  by  strapping  and  bandage 
or  by  sphnts,  with  perfect  rest,  should  be  adopted,  and  is  one  of  the  most 
potent  means  of  cure  in  such  injuries.    But  it  is  important,  as  soon  as  the 
patient  has  lost  all  pain,  or  if  he  has  not  quite  lost  pain,  yet  as  soon  as 
he  can  bear  passive  motion  without  renewed  swelling  and  inflammation,  to 
commence  brmging  th.e  joint  mto  use,  by  cautious  motion  and  shampooing 
at  first,  and  then  by  more  free  motion  of  it  day  by  day,  combined  with  steam- 
ing and  fr-ee  rubbing  in  of  oil,  and  to  encourage  the  patient  to  exercise  it  as 
much  as  he  can  without  harm.    Sir  J.  Paget  has  called  attention  to  the 
coldness  which  affects  jouits  which  have  been  kept  too  long  at  rest,  and  he 
cautions  his  readers  in  the  following  emphatic  terms  against  the  bad  effects 
of  too-protracted  inaction  :  '  Too  long  rest  is,  I  believe,  by  far  the  most  fre- 
quent cause  of  delayed  recovery  after  injuries  of  the  joints  in  nearly  all  persons 
who  are  not  of  scrofulous  constitution.    In  the  healthy,  the  chronic  rheiamatic, 
and  the  gouty,  it  is  alike  mischievous;  and  not  only  to  injured  joints,  but  to 
those  that  are  kept  at  rest  because  parts  near  them  have  been  injured.  Mere 
long  rest  stiffens  them  and  makes  them  over- sensitive ;  cold  douches  and 
elastic  restraints  and  pressures  make  them  worse,  and  nothing  remedies  them 
but  movement,  whether  forced  or  voluntary.'^    And  he  points  out  that  such 
cases  are  the  most  frequent  examples  of  the  class  which  are  cured  by  the 
rough  manipulation  of  the  bone-setter,  who  gets  a  joint  which  has  been 
sprained  and  kept  too  long  at  rest,  then  pretending  or  believing  that  it  has 
been  dislocated  wrenches  it,  and  tells  the  patient  that  it  has  been  put  in,  and 
that  now  he  may  use  it.    The  patient,  findmg  himself  able  to  do  so,  naturally 
believes  what  the  quack  tells  him,  and  thinks  that  his  surgeon  has  overlooked 

'  The  tendons  in  some  of  these  cases  may  be  displaced  from  their  grooves,  or  so 
loosened  as  to  be  dislocated  in  a  subsequent  accident.  See  Chapter  XXV.  Mr.  Morris's 
article  on  Injuries  of  the  Lower  Extremity,  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  991,  contains 
an  interesting  and  complete  account  of  the  anatomical  lesions  usually  met  with  in 
sprains. 

-  '  Clinical  Lectures,'  p.  96. 
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a  dislocation.  Tlie  real  fact  is,  that  rest  of  tlie  sprained  joint  lias  been 
carried  on  too  long.  But  this  fact— though  there  can  be  no  doubt  of  it,  and 
every  one  must  have  had  frequent  opportunities  of  verifying  it— must  not 
lead  us  into  the  opposite  error  of  decrying  the  use  of  complete  rest  in  sprauis, 
especially  in  the  lower  limb  ;  nor  into  that  of  insisting  on  too  early  passi\  < 
or  active  motion,  which  Avould  repi-oduce  the  inflammation  and  much  prolon- 
the  mischief.  Passive  motion,  shampooing,  &c.,  should  be  begun  as  early  as 
seems  prudent,  but  always  gradually  and  with  caution,  and  at  first  with  pro- 
longed intervals  of  rest. 

Sometimes  after  severe  sprain  or  contusion  a  joint  (more  particularly  the 
knee)  will  become  rapidly  filled  with  blood— a  condition  to  which  Mr.  Fagai  i ' 
gives  the  name  of  haemarthrosis.  The  swelhng  is  to  be  distinguished  from 
that  of  traumatic  synovitis  by  its  immediately  following  the  injury,  by  its 
being  unaccompanied  by  heat  and  pain,  by  the  absence  of  resistance  or  pain 
on  passive  motion,  by  the  absence  of  fever,  and  by  the  persistence  of  the 
swelling  in  spite  of  the  treatment  which  would  relieve  synovitis.  Mr.  Fagan 
strongly  urges  the  removal  of  the  fluid-blood  by  aspiration  (repeated  if  neces- 
sary), which  he  has  found  safe  and  effectual  in  fifteen  cases  in  his  own  practice. 

Wounds  of  the  lower  extremity  need  not  detain  us  in  this  place.  The 
injuries  of  large  arteries  (as  the  femoral)  have  been  spoken  of  above.  The 
wounds  of  joints,  and  especially  of  the  knee-joint,  are  the  most  striking 
feature  in  the  regional  surgery  of  such  injuries.  When  the  knee-joint  is 
opened  by  a  clean  cut  the  nature  of  the  injury  is  known  by  the  escape  of 
synovial  fluid  and  by  the  effusion  into  the  cavity.  Unless  a  foreign  body  is 
Imovm  to  be  lodged,  no  probing  or  other  examination  is  admissible.  Other- 
wise the  cut  is  to  be  carefully  united,  dressed  with  antiseptic  dressing,  and 
kept  completely  quiet  and  at  rest  on  a  splint.  If  the  wound  is  lacerated 
and  contused,  or  there  is  reason  to  believe  that  it  has  been  exposed  to  con- 
tamination, the  joint  must  be  thoroughly  washed  out  with  carbolic  acid  lotion 
( 1  in  20)  and  every  particle  of  blood  clot  and  foreign  matter  carefully  syringed 
away,  and  a  drainage-tube  inserted  in  the  most  dependent  part.  The  external 
wound  must  now  be  closed  Avith  sutures,  the  wound  dressed  with  some  anti- 
septic dressing,  and  fixed  on  a  splint.  If  the  case  does  well  the  patient 
recovers  usually  with  more  or  less  of  ankylosis,  though  possibly  in  some  cases 
complete  movement  may  be  joreserved.  In  many  cases,  however,  septic 
inflammation  ensues,  and  the  case  resolves  itself  into  one  of  acute  abscess  of 
the  joint,  for  which  see  the  chapter  on  Diseases  of  Joints. 

Foreign  bodies  may  lodge  in  wounds,  especially  of  the  buttock,  and  are 
frequent  in  the  foot ;  but  I  can  add  nothing  on  this  head  to  what  has  been 
said  above  (p.  246). 

Fracture  of  the  neck  of  the  femur — a  common  accident  in  old  persons  of 
both  sexes — takes  place  entirely  within  the  capsular  ligament  of  tlie  hip-joint, 
or  else  partly  or  wholly  external  to  that  cavity.  The  former  fractures  are 
called  intracap-mlar,  the  latter  extracapsular. 

The  annexed  figures  will  show  the  usual  forms  of  fracture  of  the  neck  of 
the  femur.  The  division  into  extra-  and  intracapsular— which  was  made 
by  Sir  A.  Cooper,  and  which  is  ordinarily  followed  in  our  schools— appears 
to  me  one  of  considerable  importance ;  but  another  of  equal  and,  according 
to  the  judgment  of  some  writers  of  great  authority,  of  even  greater  practical 

'  '  Brit.  Med.  Jouvn.'  Sept.  22,  1883. 
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value,  is  into  the  impacted  and  the  non-impacted  fractures.  The  series  is 
not,  of  course,  intended  to  exhibit  all  the  varieties  which  are  met  with,  but 
it  does  show  those  which  are  most  clearly  distinguishable  from  each  other, 
and  the  characters  of  which  it  is  important  to  bear  in  mind. 


Pm.  106.  The  common,  non-impacted, 
intracapsular  fracture  of  tlie  neck  of 
the  thigh-bone.— From  a  preparation  in 
St.  George's  Hospital  Museum,  Ser.  i. 
No.  180. 


Ficf.  107.  The  common,  impacted,  extracapsular  fracture  of 
tlie  cervix  femoris.  Prom  a  woman  aged  seventy-four  at  the 
time  of  her  death,  who  had  had  fracture  on  one  side  four 
years,  on  the  other  five  weeks,  before  her  death,  both  injuries 
being  almost  exactly  similar.  The  old  iujiu-y  was  com- 
pletely united  by  bone ;  the  recent  one,  here  shown,  was 
firmly  impacted,  but  the  fragments  separated  in  macera- 
tion.— St.  George's  Hospital  Museum,  Ser.  i.  No.  207. 


Fig.  106  is  the  truly  intracapsular  fracture  which  generally  occurs  in  old 
age,  and  often  from  slight  causes ;  it  is  usually  free  from  impaction,  and 
rarely  fomid  united  by  bone. 


Tig.  108.  The  common,  comminuted  non- 
impacted  fracture  of  the  neck  and  tro- 
chanters.— From  a  specimen  (Ser.  i.  No. 
U2  b)  in  the  Miiseum  o£  St.  George's 
Hospital. 


Fig.  109,  A  gunshot  wound,  causing  intracapsular  fracture  oC 
the  neck  of  the  femur,  in  a  young  man  ( aped  25).  A  charge 
of  small-shot  passed  through  the  hip-joint,  from  a  very 
short  distance,  at  the  back  of  the  limb  (' balled,"  according 
to  the  common  expression),  cleanly  dividing  the  femur.  It 
will  be  noticed  that  the  back  part  of  the  bone  is  notched 
by  the  shot  in  two  or  three  places.  From  a  specimen  in  St. 
George's  Hospital  Museum,  Ser.  i.  No.  130. 


.  This  fractm-e,  however,  may  be  impacted,  and  in  such  cases,  at  any  rate, 
bony  union  does  occur.    This  is  shown  by  Fig.  112. 
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Fig.  107  shows  tlie  ordinary  impacted  extracapsular  fracture  wliicli 
occurs  both  in  old  age  and  at  earlier  periods,  in  which  the  upper  fragment 
(comprising  the  head  and  the  whole  of  the  neck)  is  driven  into  the  cancellous 
tissue  of  the  base  of  the  trochanter,  and  firmly  wedged  there ;  so  that  in  the 
case  from  which  the  preparation  was  taken,  and  where  the  same  fracture  had 
occurred  on  both  sides,  at  four  years'  interval,  in  the  recent  fracture  the  upper 
fragment  was  so  firmly  wedged  into  the  lower  that  it  was  only  separated  by 
maceration.    This  fracture  unites  always  by  bone. 

Fig.  108,  on  the  other  hand,  represents  the  common  form  of  comminuted 
fracture  of  the  neck  and  trochanters,  also  produced  at  any  age  by  considerable 
violence,  and  in  which  impaction  is  usually  prevented  by  the  free  splitting  of 
the  lower  fragment,  though  in  other  cases  the  fragments  may  be  variously 
impacted  or  interlocked.  Union  will  occur  if  the  patient  has  sufficient  -vdtal 
power,  and  if  not  interfered  with  by  inflammation,  abscess,  and  necrosis  of 
detached  fragments. 

Fig.  109  is  introduced  to  illustrate  the  occasional  occurrence  of  lesions  of 
the  neck  of  the  femur  at  earlier  ages,  in  this  case  from  direct  wound ;  and  will 
also  be  hereafter  referred  to  in  connexion  Avith  the  treatment  of  such  injuries 
when  compound. 

The  neck  of  the  femur  may  be  known  to  be  fractured  by  the  following 
signs.  After  an  injury,  of  more  or  less  severity,  the  patient  is  unable  to  walk, 
or  even  in  most  cases  to  move  the  limb, 
complains  of  great  pain  on  passive  motion, 
the  affected  limb  is  shorter  than  the  other, 
the  foot,  as  well  as  the  whole  limb,  is  everted 
in  most  cases.  If  no  impaction  exists, 
the  length  of  the  limb  may  be  restored  by 
traction,  and  crepitus  will  then  easily  be 
obtained.  On  rotating  the  limb  the 
trochanter  is  observed  to  move  through  a 
smaller  arc.  If  the  fracture  is  impacted 
the  trochanter  moves  along  with  the  head 
of  the  bone,  and  in  a  circle  of  which  the 
head  is  the  centre.  The  position  of  the 
trochanter  major  is  a  matter  of  much  impor- 
tance in  fractures  of  the  neck  of  the  thigh- 
bone. In  the  ordinary  non-impacted  fracture, 
shown  in  Sir  A.  Cooper's  figure,  the  trochan- 
ter is  sunk  as  well  as  displaced  upwards.  In 
the  rarer  cases  of  impacted  fracture  with  in- 
version it  is  of  course  prominent,  but  in  all 
cases  it  is  nearer  to  the  pelvis  than  natural. 
This  displacement  can  be  verified  either  by 
*  N^laton's  test '  of  stretching  a  string  from 
the  anterior  superior  spine  to   the  tuber 

jgcliii  which  in  the  natural  condition  only 

just  touches  the  top  of  the  trochanter,  or  lies 
wholly  above  it— or  by  Mr.  Bryant's  method 
of  measuring  the  vertical  distance  between  the  top  of  either  trochanter  and 
a  horizontal  line  which  touches  both  the  anterior  superior  spines,'  or  by 

'  Bryant,  '  On  the  diagnostic  value  of.,  the  ilio-femoral  triangle,'  '  Proc.  of  Med.- 
Chir.  Soc'  vol.  vii. 


riG.  110.  Fracture  of  the  neck  of  the  thigh- 
bone. After  Sir  A.  Cooper.  The  figure 
shows  the  advanced  age  of  the  patient, 
the  shortening  and  eversion  of  the  limo, 
•ind  the  falling  in  of  tlie  trochanter. 
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Mv  Morris's  of  measiTring  the  distance  of  a  perpendicular  drawn  through 
the  outside  of  the  great  trochanter  on  the  two  sides  from  the  centre  of  a 
•rod  or  string  stretched  across  the  body  just  above  the  pubes  (bi-trochantenc 
measurement).    On  the  injured  side  the  distance  is  always  less.i 

The  diagnosis  between  a  case  of  fracture  and  one  of  mere  contusion  of  the 
hip  is  usually  easy,  all  the  above  characteristic  symptoms,  except  the  loss  of 
motion,  being  absent  in  the  less  serious  injury.^  There  are  cases,  indeed,  in 
which  the  shortening  is  very  shght,  and  where  the  eversion  consists  less  m 
obvious  turning  out  of  the  foot  than  in  a  fixed  condition  of  the  hmb  ;  where, 
thouf^h  the  foot  does  not  visibly  point  outwards,  yet  it  cannot  be  made  to  turn 
inwards,  as  the  other  can.  Here  there  is  probably  fracture  high  up,  with 
■impaction,  and  the  patient  may  recover  very  perfectly.  An  interesting  case 
will  be  found  on  p.  133  of  Bigelow's  work.  In  some  instances  it  appears  that 
interstitial  absorption  of  the  cervix  femoris  follows  after  mere  contusion,^  as 
it  undoubtedly  does  after  fracture  ;  and  in  such  cases  it  would  be  impossible, 
some  months  after  the  receipt  of  the  injury,  to  know  that  no  fracture  had 
taken  place.  From  dislocation  there  is  usually  no  difficulty  in  the  diagnosis. 
•The  everted  position  of  the  foot  and  the  free  mobility  of  the  limb  distinguish 
the  ordinary  cases  from  any  form  of  dislocation  (compare  Fig.  110,  with  Figs. 
138  140,  144,  and  148)  ;  while  in  an  impacted  fracture  with  uiversion  of  the 
foot/  simulating  at  the  first  glance  dislocation  on  to  the  dorsum  ihi  or  into 
the  sciatic  notch,  the  absence  of  the  head  of  the  bone  from  the  buttock  will 
distinguish  it  from  the  former,  and  the  much  greater  freedom  of  passive 
motion  m  all  directions  (especially  if  the  patient  be  under  the  influence  of 
-chloroform)  from  the  latter  dislocation. 

There  is  a  very  rare  form  of  fracture  of  the  pelvis  in  which  the  head  of  the 
femur  is  driven  into  and  more  or  less  completely  through  the  acetabulum. ^  I 

1  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  1003. 

»  It  is  said,  however,  that  cases  of  fracture  occur  in  which  the  fragments  remain  at 
first  in  their  natural  contact  with  each  other  until  displaced  by  the  movements  of  the 
patient  or  some  accidental  cause.  If  this  is  true,  such  a  case  might  (though  only  for  a 
short  time)  be  mistaken  for  a  mere  contusion. 

3  I  have  myself  seen  this  shortening  from  interstitial  absorption  come  on  gradually 
in  a  case  which  was  carefully  examined  soon  after  the  injury  by  myself  and  other  sur- 
geons, who  were  all  satisfied  that  no  fracture  existed.    See  also  Wilks  and  Moxon,  '  Path. 

Anat.'  2nd  ed.  p.  36.  .      ^,  . 

*  Inversion  in  impacted  fracture  depends  on  the  usual  kmd  of  mipaction  bemg  re- 
versed. Instead  of  the  neck  being  driven  into  the  tissue  at  the  base  of  the  trochanter 
major  driving  the  trochanter  backwards,  the.  two  trochanters  are  widely  separated  from 
■  each  other,  and  the  neck,  wedged  in  between  them,  has  so  pushed  forward  the  trochanter 
and  lower  fragment  as  to  turn  the  whole  femur  inwards  on  its  own  axis.  In  Bigelow's 
work  and  in  some  papers  published  by  him  in  the  '  Boston  Medical  and  Surgical  Journal,' 
January  1875,  the  reader  will  find  some  interesting  speculations  on  the  structure  of  the 
•neck  of  the  femur  and  the  efiect  of  such  structure  on  the  impaction  of  fracture.  The  ever- 
sion which  accompanies  the  common  non-impacted  fracture  appears  to  me  to  be  due 
chiefly  to  the  natural  tendency  of  the  foot  to  fall  outwards  when  the  muscular  force  is 
removed  from  the  limb.  This  is  constantly  observed  in  sleep  and  in  coma,  and  after  non- 
impacted  fracture  of  the  femur  in  any  part,  the  limb  is  in  a  somewhat  similar  condition 
in  respect  to  muscular  action.  I  am  not  inclined,  however,  absolutely  to  deny  that  the 
external  rotator  muscles  may  be  enabled  to  act  at  greater  advantage  on  the  lower  frag- 
ment after  the  fracture  of  the  neck  and  the  shortening  which  follows  it,  as  Mr.  Davies- 
CoUey  argues.  See  this  question  ably  discussed  by  Mr.  Owen,  Mr.  Spence,  and  Mr. 
Davies-Colley  in  the  '  Brit.  Med.  Journ.'  Oct.  4,  Nov.  1,  and  Nov.  15,  1879. 

"  See  '  Med.-Chir.  Trans.'  vol.  xxxiv.  p.  107.  There  is  a  specimen  in  the  Museum  of 
St.  George's  Hospital,  Ser.  1.  No.  123,  showing  this  injury,  which  was  mistaken  for  frac- 
ture of  the  neck  of  the  thighbone,  as  mentioned  in  the  text.    See  footnote  4,  p.  238. 
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have  seen  this  injury  mistaken  for  fracture  of  the  cervix  femoris,  and  the 
mistake  is  really  of  very  little  consequence.  Bnt  if  any  doubt  existed  it  miglit 
probably  be  set  at  rest  by  examination  under  chloroform,  since  the  head  of  the 
bone  is  believed  to  be  usually  jammed  tightly  into  the  pelvis  in  these  cases. 
But  the  injury  is  a  very  rare  one,  and  httle  is  therefore  known  as  to  its 
symptoms. 

The  above  account  shows  that  there  is  not  generally  any  great  difficulty  iu 
deciding  whether  the  neck  of  the  femur  is  or  is  not  fractured.    It  is  usually 
less  easy  to  be  sure  whether  the  Une  of  fracture  is  or  is  not  wholly  intra-  or 
wholly  extra-capsular ;  and  indeed  the  great  majority  of  fractures  cannot 
strictly  be  limited  by  either  term,  for  the  line  of  fracture,  though  partly  or 
chiefly  below  the  attachment  of  the  capsule,  will  be  found  to  pass  up  into 
the  cavity  of  the  j oint.    In  well-marked  instances  of  either  class  the  following 
rules  will  apply  :  1.  Intracapsular  fracture  is  more  purely  an  injury  of  old  age- 
than  the  extracapsular  form.     The  ab- 
sorption of  the  bone  from  senile  atrophy, 
producing  fatty  degeneration  of  its  tis- 
sues, shortening,  and  loss  of  the  natural 
obliquity  of  the  neck   of  the  femur, 
must  render  it  prone  to  give  way  fi'om 
very  slight  causes  ;  and  thus,  in  extreme 
old  age,  the  neck  of  the  thigh-bone  is 
sometimes  broken  from  the  most  trifling 
injuries,  even  from  catching  the  toe  m 
the  carpet  or  bedclothes.    Such  fractures 
are  in  all  probability  intracapsular. >  It 
is,  however,  a  mistake  (though  one  often 
committed)  to  believe  that  this  change 
in  the  neck  of  the  thigh-bone  is  one  which 
is  universal  or  nearly  so  in  old  age,  and 
that  therefore  most  fractures  of  the  cervix 
in  old  people  are  intracapsular.    On  the 
contrary,  the  change  in  question  only 
occurs  in  some  proportion  (hitherto,  I 
believe,  undetermined)  of  the  aged  ;  and 
the  extracapsular  is  certainly  more  com- 
mon in  old  age  than  the  intracapsular 
fracture.    This  latter  form,  however,  is 
almost  exclusively  found  in  the  aged.    When,  therefore,  the  fracture  has- 
occurred  from  a  very  slight  cause  in  an  old  person,  we  conclude  that  it  is 
probably  intracapsular. 

2.  If  the  fracture  be  not  impacted  the  amount  of  shortening  which  im- 
mediately follows  the  injury  is  usually  less  after  the  intra-  than  the  extra- 

,  fractures  of  the  neck  of  the  femur  caused  by  such  trifling  injuries  can  hardly  be 
impacted,  but  that  more  powerful  sprains  may  lead  to  extracapsular  fracture  which  niaf 
even  be  impacted,  has  been  shown  by  an  interesting  case  published  by  Dr.  Eeidinger  of 
WiirzburK  in  the  '  Centralblatt  f.  Chir.  1875,'  p.  r,2.  A  man  of  sixty,  slipping  on  the  snow, 
tries  to  save  himself  and  falls  on  his  left  side.  He  rises  and  makes  a  few  steps  with  very 
Lrrievous  pain,  and  then  perceives  that  his  right  leg  is  shortened.  Examination  proves 
^Inp  pxistence  of  an  extracapsular  fracture  with  slight  impaction.  The  fracture  must 
W  occurred  in  consequence  of  the  neck  of  the  femur  being  cnught  between  the  twisting 
force  of  the  fall  and  the  resistance  of  the  ilio-temoral  ligament.  The  impaction  was 
probably  caused  by  the  attempt  to  walk. 


Fig.  111.  Section  of  the  femur  to  show  the- 
.itrophy  of  its  he.id  nud  neck,  and  the  alter- 
ation ill  the  direction  of  the  hvtterfroni  senile- 
changes.  The  liead  is  on  a  lower  lerel  than 
the  great  trochanter,  and  the  neck  ha?  » 
horizontiil  instead  of  an  oblique  direction.—- 
St.  George's  Hospital  Museum,  Ser.  ii.  No.  7> 
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capsular  fracture,  and  there  is  less  crepitus,  if  the  surgeon  thinks  it  desirable 
to  make  the  manipulation  necessary  in  order  to  ehcit  the  crepitus.  But  this, 
in  my  opinion,  should  rarely  if  ever  be  done.  It  puts  the  patient  often  to 
much  pam,  and.  may  have  an  injurious  effect  on  the  progress  of  the  case, 
which  the  object  sought  to  be  obtained  does  not  justify. 

8.  The  surest  test  between  an  intra-  and  extra-capsular  fracture  when 
it  is  available  (which,  however,  in  the  majority  of  cases  it  is  not),  is  to  note 
whether  the  trochanter  moves  with  the  lower  fragment.  If  the  movement 
of  the  lower  fragment  is  not  communicated  to  the  trochanter  the  fracture 
cannot,  of  course,  be  above  the  intertrochanteric  hne  ;  but  the  movement  of 
the  trochanter  along  with  the  lower  fragment  does  not  prove  the  contrary 
{i.e.  that  the  fracture  is  intracapsular),  since  the  fragments  may  be  more  or 
less  closely  interlocked. 

Such  are  the  characters  which  seem  to  me  worthy  of  study  when  we  wish 
to  distinguish  these  two  forms  of  fracture  from  each  other.  I  may  add  that 
they  become  less  trustworthy  the  more  completely  the  fragments  are  im- 
pacted. This  impaction  happens  much  more  frequently  in  the  extracapsular 
form,  so  frequently,  indeed,  that  one  great  authority— Dr.  E.  W.  Smith — 
believes  that  all  extracapsular  fractures  are  impacted  at  the  moment  of 
injury,  though  doubtless  the  fragments  are  often  detached  from  each  other 
afterwards. 

When  the  impaction  is  complete  the  fragments  cannot  be  moved  on  each 
other  by  any  force  which  the  surgeon  would  employ.  Hence  the  shortening 
cannot  be  made  to  disappear,  nor  can  crepitus  be  elicited.  But  in  less  firm 
impaction  (or  perhaps  simple  interlocking  of  the  fragments)  passive  motion 
detaches  them,  crepitus  is  produced,  and  when  extension  is  removed  the 
shortening  is  found  to  have  become  much  greater  than  before. 

The  treatment  of  fracture  of  the  neck  of  the  thighbone  will  depend  Treatment, 
mainly  on  the  age  and  constitutional  condition  of  the  patient.    Sir  Astley 

Cooper  proved  that  fracture  of  the  neck 
of  the  thigh-bone  within  the  capsule  does 
not  usually  uaite  by  bone.  In  some  rare 
cases  it  will  do  so,  as  shown  in  the  an- 
nexed figure;  and  it  is  probable  that 
when  it  does  do  so  the  cause  is  gene- 
rally impaction  of  the  fractured  head  in 
the  tissue  of  the  cervix,  as  was  the  case 
in  that  instance.'  More  commonly  the 
union  is  ligamentous  or  there  is  no  union 
at  all,  and  in  the  latter  case  the  frac- 
tured surfaces  are  often  polished  oft", 
and  a  kind  of  false  joint  is  found  in  the 
interior  of  the  true  one.  The  causes  of 
this  defect  of  union  are  variously  stated. 
There  can  be  no  doubt  that  the  main 

Tio.  112.  Bonv  uniou  of  intracapsular  fracture.  .      ,      .  -i  -t.       l-  ^         •    ™  il, ,^ 

— Prom  St.  George's  Hospital  Museum,  Ser.i.  rCaSOn  IS  the  impossibility  01  keeping  tllC 

ends  in  contact,  and  perhaps  the  frequent 
slight  misplacements  to  which,  under  the  action  of  the  muscles  inserted  mto 
the  trochanter,  the  lower  fragment  is  constantly  hable.    But  many  other 

'  Two  similar  instances  of  bony  union  of  intracaiosular  fracture  with  impaction  are 
recorded  and  figured  by  Bigelow, '  On  Dislocation  and  Fracture  of  the  Hip,'  pp.  131-135. 
^The  figures  are  strikingly  like  that  in  the  text. 
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causes  liave  been  assigned,  viz.  the  age  of  the  patient,  the  atrophy  of  the 
bone,  the  percolation  of  synovial  fluid  between  the  fragments,  and  tlie  small 
supply  of  blood  to  the  upper  fragment — only  from  the  small  branch  which 
runs  in  the  ligamentum  teres.  The  first  is  a  cause  about  which  there  can 
be  no  doubt ;  and  in  the  only  other  very  common  injury  where  non-union  is 
the  rule,  viz.  the  transverse  fracture  of  the  patella,  the  conditions  are  similar 
in  respect  to  the  impossibility  of  proper  coaptation  of  the  fragments,  though 
in  every  other  particular  they  are  usually  quite  different.  This,  therefore, 
may  safely  be  regarded  as  the  main  reason,  though  some  others  may  conspire 
in  preventing  bony  union.  This  want  of  bony  union  exists,  however,  only 
in  the  intracapsular  fracture.  Extracapsular  fractures  unite  as  soundly  as 
any  other  fracture. 

The  treatment  which  Sir  Astley  Cooper  recommended  consisted  merely 
in  supporting  the  knee  on  a  pillow,  keeping  the  patient  in  bed  until  move- 
ment was  no  longer  very  painful  to  him — say  from  a  fortnight  to  three  weeks 
— and  then  allowing  him  to  get  up  and  move  about  as  much  as  he  could  with 
ease.    The  result  of  this  would,  of  course,  be  the  non-union  of  the  fracture ; 


FiO.  113.   Earle's  bed,  or  the  double  iucliaed-plane  for  the  treatment  o£  fracture  of  the  upper  part  of  the 
femur.  Extension  is  made  by  fixing  the  foot,  or  feet,  to  the  movable  foot-pieces  at  the  oottom  o*.*"^ 
Counter-extension  is  made  by  the  weiglit  of  the  body  gravitating  down  to  the  bottom  of  the  bed,  in  wuicu. 
there  is  an  opening  for  the  passage  of  the  dejecta. 

but  this  was  a  matter  of  minor  importance  in  Sir  A.  Cooper's  view,  smce  he 
laid  so  much  stress  on  the  fact  that  intracapsular  fractures  do  not  as  a  rul© 
unite  by  bone.  And  there  can  be  no  doubt  that  if  attempts  are  too  much 
persisted  in  to  procure  consohdation  of  the  fracture  by  rigid  confinement 
during  many  weeks,  the  patient  (being  an  old  person)  is  almost  sure  to  suffer 
from  sloughing  produced  by  the  sphnts,  or  from  bedsores,  and  will  very  hkely 
die.  In  such  patients  therefore  the  treatment  above  described,  or  something 
like  it,  is  the  best.  But  this  does  not  apply  to  fractures  of  the  neck  of  the 
thigh-bone  in  younger  and  more  vigorous  people.  In  them  the  fracture  is  - 
either  impacted  or  non-impacted.  If  the  former,  no  attempt  should  be  made 
to  disengage  the  fragments,  since  it  cannot  be  done  without  an  amount  of 
violence  which  would  be  highly  dangerous,  and  which  is  quite  unjustifiable. 
Such  impacted  fractures  require  only  rest  for  their  consolidation.  The  limb- 
is  steadied  by  the  application  of  a  weight  to  the  foot,  along..with  a  case  of  , 
sphnts  lightly  applied  to  the  thigh,  or  by  the  long  splint,  for  about  six  weeks^ 
when  it  can  be  put  up  in  a  starched  pasteboard,  or  a  Hides's  felt  splmt. 
Comminuted  and  other  non-impacted  fractures  in  patients  tolerably  vigorous 
and  not  too  old  are  to  be  treated  with  the  long  splint,  just  like  any  other 
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Wture  of  the  thigh.    Some  surgeons  prefer  Earle's  bed  in  these  cases,  and 
it  is  certainly  less  exposed  to  the  risk  of  producing  ulceration  or  sloughmg  ot 
the  skin,  although  it  makes  far  less  efBcient  extension  than  the  long  splmt. 
Some  alleged  cases  of  disjunction  of  the  upper  epiphysis  ol  the  temui  axe 

fractures  of 

recorded ; '  but  they  do  not  seem  to  me  conclusive  as  to  the  real  existence  ot  the  tipper^ 
this  lesion  as  a  substantive  injury. 

bone. 

Fracture  of  the  trochanter  major,  without  any  solution  of  continuity  oi  the 
shaft  or  neck,  has  been  known  to  occur  both  before  and  after  the  junction  ot 
its  epiphysis.  One  in  an  old  man  is  recorded  and  figured  by  Sir  A.  Cooper, 
and  in  a  girl  of  sixteen  by  the  same  author,  on  the  authority  of  Mr.  Aston 
Key  It  was  caused  by  direct  violence.  The  symptoms  given  are  pam  at  the 
part"  and  particularly  on  passive  motion,  eversion  of  the  foot,  deformity  of  the 
trochanter,  and  crepitus,  without  shortening  of  the  limb.  The  injury  is  to  be 
treated  in  the  same  way  as  fracture  of  the  cervix.    The  fracture  unites  well, 

and  the  limb  will  very 
probably  be  perfectly 
useful. 


Fracture  of  the  shaft 
of  the  femur  is  a  very 
common  accident,  and 
it  generally  occurs  in 
the  middle  of  the  bone, 
at  a  variable  level.  The 
cause  is  usually  mdirect 
violence,  i.e.  a  fall  or 
strain,  by  which  the 
bone  is  bent  and  snaps  ; 
in  rarer  cases  it  breaks 
in  consequence  of  a 
direct  blow  upon  the 
thigh.  There  is  rarely 
any  difficulty  in  recog- 
nising the  nature  of  the 
injury,  as  the  lower  part  of  the  limb  is  freely  movable.  Exceptional  cases,  in 
which  impaction  causes  some  amount  of  difficulty,  will  be  recognised  by  the 
alteration  in  the  length  and  in  the  axis  of  the  limb. 

Three  forms  of  fracture  of  the  shaft  of  the  femur  are  described,  viz.  fracture 
of  the  upper  third,  of  the  middle,  and  of  the  lower  end. 

Fracture  of  the  upper  third  of  the  femur  is  a  formidable  injury.    In  the  J^^f-jfj^^-^^^f 
words  of  Sir  A.  Cooper,^  '  it  is  a  difficult  accident  to  manage,  and  miserable  third  of  the 
distortion  is  the  consequence  if  it  be  ill-treated.'    The  distortion  to  which  femur. 
Sir  Astley  refers  is  that  shown  in  Fig.  114,  copied  from  his  work,  showing  the 
upper  fragment  tilted  forwards  and  outwards,  and  the  lower  fragment  lying 
under  it,  irregularly  united  to  it  by  a  bridge  of  bone,  the  axes  of  the  two 
fragments  forming  a  great  angle.    But  this  distortion  is  not  the  one  which  is 


Pig.  114.  Fracture  of  the  upper  third  of  the  femm-  with  great  displace- 
ment. From  Sir  A.  Cooper's  work  on  '  Fractm-es  and  Dislocations ' 
(pi.  xii.  fig.  6),  thus  described  by  him  :  'The  thigh-bone  fractured 
below  the  trochanter  minor,  and  drawn  into  a  most  deformed  union 
by  the  action  of  the  psoas  and  iliacus  internus  muscles.' 


'  '  Syst.  of  Surg.'  3rd  eel.  vol.  i.  p.  1008. 

2  '  On  Fractures  and  Dislocations,'  2nd  ed.  pp.  158,  171.  The  dissection  of  an  o  cl 
specimen  of  this  injury  is  well  described  by  Dr.  Warren.    '  Dublin  Journ.  Med.  feci.  July 

18715.  ,        ^    >  n 

'  See  the  section  '  On  Fractures  below  the  Trochanter,'  in  Sir  A.  Cooper  s  work,  un 

Dislocations  and  on  Fractures  of  the  Joints.' 
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always  found  in  these  cases.  Fig.  115,  from  the  Museum  of  St.  George's  Hos- 
pital, shows  an  equally  '  miserable  distortion,'  but  in  the  opposite  direction, 
since  here  the  upper  fragment  remains  in  its  natural  position,  while  the  lower 
fragment  is  driven  across  the  front  instead  of  the  back  part  of  the  upper,  and 
points  upwards  and  outwards.  In  both  cases  the  foot  must  have  been  far 
from  the  ground,  and  the  patient  could  only  have  walked  with  great  slowziess 
and  difficulty.  Sir  A.  Cooper  refers  the  distortion  to  the  action  of  the  psoas 
and  iliaeus,  and  to  that  only ;  but  the  explanation  is  evidently  imperfect. 
Allowing  that  these  muscles  may  exercise  traction  on  tlie  upper  fragment,  it 
is  evident  that  they  cannot  abduct  it  as  well  as  flex  it  (as  is  seen  in  Fig.  llGj, 
and  this  part  of  the  displacement  in  this  and  cases  similar  to  this  is  now 
ascribed  by  most  surgeons  to  the  pressure  of  the  lower  fragment,  which  often 


Pig.  115.  Oblique  fracture  of  tlie  femur,  just  below 
the  trochanter  miuor,  most  Irregularly  cousoli- 
dated.  The  upper  fragmeut  appears  to  have  re- 
tained its  normal  position,  but  the  lower  one 
crosses  the  front  of  the  upper  fragment  obliquely 
from  within  outwards,  and  is  firmly  united  to  it 
by  a  bridge  of  new  bone  passing  from  the  frac- 
tured end  of  the  upper  fragmeut  to  the  surface 
of  the  lower  fragment  below  the  fracture.  The 
medullary  canal  of  the  upper  fragment  was  filled 
up  by  bone  at  the  seat  of  injury,  but  in  the  lower 
fragment  it  is  pervious.  The  head  of  the  femur 
presents  several  irregular  projections  of  bone,  one 
of  which,  close  to  the  attachment  of  the  ligamen- 
tum  teres,  is  of  a  curious  hook-like  form,  and 
fitted  into  a  simila,r  depression  in  the  acetabulum. 
The  cartilages  of  the  hip  joint  were  almost  de- 
stroyed, but  there  was  no  pus  in  the  joint  nor  any 
adhesions.  The  preparation  was  found  in  ex- 
amining the  body  of  a  man  aged  seventy-six, 
who  died  of  disease  of  the  Icidneys  and  bladder. 


Fis.  116.  Fracture  of  the  femur  immediately  below 
the  trochanters,  seen  on  the  anterior "  aspect. 
The  lower  fragment  has  passed  immediately  be- 
hind the  upper,  and  the  latter  is  driven  iiito  a 
position  of  extreme  abduction,  so  tliat  the  head 
is  inclined  considerably  inwiu-ds  and  forwards. 
An  enormous  callus  enveloped  the  two  fragments 
behind,  and  in  this  anterior  view  a  broad  and  long 
osseous  stalactite  is  seen  leaning  against  the  lower 
part  of  the  head  of  the  femur,  as  if  giving  it 
support.  It  is  remarkable  that  the  ujiper  frag- 
ment, though  iu  front  of  the  lower,  is  not  flexed 
in  the  slightest  degree.  On  the  contrary,  one 
might  say  that  it  had  been  directed  a  little"  back- 
wards, as  if  to  meet  the  lower  fragment.  The 
shortening,  due  to  the  riding  of  the  fracture, 
seems  to  have  measured  about  an  inch. — From 
Malgaigne's 'Atlas,'  pi.  xiii.  fig.  1. 


drives  the  bone  upwards,  though  others  believe  that  the  action  of  the  abductor 
muscles  is  also  called  into  play.  The  shortening  is  often  caused  really  more 
by  the  abduction  and  the  consequent  angular  deformity  than  by  the  riding  or 
anterior  displacement  (Fig.  117).  Evidently  the  position  of  the  lower  fi'ag- 
ment  is  the  point  to  which  the  greatest  attention  should  be  directed,  both  in 
the  reduction  and  in  the  after-treatment.  The  great  point,  as  it  seems  to  me, 
is  to  disengage  this  fragment,  in  whatever  position  it  may  be  lying,  to  draw  it 
down  and  to  place  it  in  the  axis  of  the  limb,  for  which  purpose  it  is  desirable 
to  put  the  patient  under  chloroform ;  and  it  may  be  justifiable  in  extreme 
cases  even  to  apply  the  pulleys.  AVhen  the  fracture  has  thus  been  completely 
reduced  I  have  never  seen  any  evil  consequence,  nor  any  difficulty  in  treating 
it  by  means  of  the  long  splint,  which  is  far  more  trustworthy  than  any  other 
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apparatus  in  this  fracture.  I  have  never  seen  cases  successfully  treated  by 
the  double-inchned  plane  (Earle's  bed),  recommended  by  Sir  A.  Cooper;  m 
fact,  it  appears  to  me  to  exercise  no  influence  whatever  on  the  progress  of  the 
case  and  to  be  very  insufficient  as  a  safeguard  against  the  reproduction  of  the 
.displacement,  which  is  the  real  danger.  If,  however,  the  surgeon  is  so  under 
the  influence  of  a  venerable  authority  as  to  fear  the  action  of  the  psoas  m 
displacing  the  upper  fragment,  he  can  adopt  Mr.  Busk's  thigh-splint,  in  which 
there  is  a  joint  at  the  hip,  so  that  the  body  can  be  flexed  while  the  long  splint 
steadies  the  lower  fragment. 

■  In  fractures  of  the  middle  of  the  bone  the  lower  fragment  generally  lies  fracture  in 
behind  and  above  the  upper,  either  to  its  inner  or  outer  side.  Fig.  118  and  the  bone. 
Fig.  30  (p.  129)  illustrate  varieties  in  the  displacement  of  this  fracture,  but 


FIG.  1 17.  Fracture  about  two  inches  below  the 
small  trochanter.  The  upper  fragment  is 
directed  considerably  outwards  ;  its  anterior 
projection  does  not  measure  more  tliau  one- 
third  of  an  inch,  and  this  is  all  the  shorten- 
ing that  is  due  to  the  riding  of  one  fi-agment 
on  the  other,  while  the  shortening  due  to 
the  angular  deformity  is  more  than  an  incli. 
From  Malgaigue,  pi.  xlii.  fig.  2. 


Fl(J.  118.  An  old,  badly-set,  fracture  of  the  femur, 
united  by  a  large  bridge  of  bone,  which  covers 
over  the  medullary  canal  of  both  fragmeiits. 
The  upper  fragment  projects  on  the  outer  side 
of  the  lower,  and  is  directed  from  above  outwards 
and  forwards,  while  the  lower  is  displaced  con- 
siderably upwards,  and  points  from  below  also, 
backwards  and  outwards.  Compare  this  with 
Fig.  30,  p.  129. 


is  certamly  almost  constant  for  the  upper  fragment  to  be  in  front  of  the 
lower ;  the  foot  also  is  always  everted  or  rotated  outwards,  unless  in  some 
kare  cases  the  fragments  should  be  so  interlocked  that  it  is  driven  inwards. 
Che  main  cause  of  both  displacements  seems  to  be  the  weiglit  of  the  lower 
bart  of  the  limb.  It  is  not  impossible  that  the  psoas  and  iliacus  may  raise 
ae  lower  end  of  the  upper  fragment,  and  that  the  hamstring  muscles  may 
Iraw  the  lower  backwards,  and  this  explanation  is  accepted  by  many  authors ; 
put  it  seems  to  me  that  when  the  support  of  the  skeleton  is  withdrawn  by 
Snapping  the  femur  the  leg  naturally  falls  backwards  and  the  foot  outwards. 
U  any  rate,  if  muscular  action  has  anything  to  do  with  the  displacement, 
does  not  usually  affect  the  treatment  to  any  recognisable  extent.  This 
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treatment  consists  first  in  the  careful  setting  of  the  fracture,  and  in  doing 
this  the  surgeon  should  not  grudge  the  time  necessary  to  verify  its  accu- 
racy. He  should  ascertain  by  the  most  exact  measurement  that  the  length 
of  the  fractured  thigh  is  the  same  as  the  other,  and,  by  careful  comparison 
of  the  various  points  of  the  two  limbs,  that  there  is  no  angular  or  rotatory 
displacement.  The  treatment  which  is  usually  adopted  at  St.  George's,  and 
I  believe  at  all  the  other  London  hospitals,  is  that  by  the  long  splint — 
■whether  Desault's  or  Liston's  makes  little  matter — assisted  by  short  sphnts, 
encasmg  the  thigh,  and  preventing  any  minor  displacements  of  the  frag- 
ments on  each  other  (Figs.  119,  120).    These  latter,  perhaps,  are  not  abso- 


PlG.  120. 


Pigs.  119  and  120.  A  fracture  of  the  thigh  put  up  with  Desault's  loug  splint  and  short  thigh-splints.  Fig.119' 
shows  the  general  features  of  the  apparatus.  The  loug  splint  extends  from  the  foot  to  the  axilla.  Desault's 
splint  is  provided  with  a  foot-piece,  as  shown  in  Fig.  120.  Liston's  splint,  which  is  in  more  constant  use, 
though  I  think  inferior  to  Desault's,  ends  in  a  notched  extremity,  extending  several  inches  below  the 
foot,  the  object  is  to  correct  the  tendency  to  eversiou  of  the  foot  by  the  traction  exercised  on  it  by  the 
bandage  passing  through  the  notch.  The  objection  to  it  is  that,  in  the  words  of  a  late  house-surgeon  at 
one  of  the  hospitals  where  it  is  in  use,  'it  is  apt  to  strain  the  ankle-joint,  and  sores  are  likely  to  form 
about  the  malleoli,  and  over  the  tendo  Achillis '  ('  Lancet,'  Oct.  10,  1874,  p.  612).  The  short  splints  are 
strung  on  the  perinasal  band,  as  shown  in  Fig.  120.  They  are  secured  by  a  couple  of  webbing  straps,  and 
the  long  splint  is  kept  in  position  by  a  bellyband.  The  perin.-eal  band  is  passed  through  the  notch,  then 
around  the  splint  from  below  upwards,  anil  finally  out  of  the  notch  again,  being  buckled  outside  the 
splints.   This  buckle  has  been  accidentally  omitted  in  Fig.  119. 

lutely  necessary,  and  some  surgeons  only  use  the  short  splints  to  correct  any 
deformity  which  is  obvious.  If  short  splints  are  not  used,  it  is  an  old  and^ 
I  believe,  good  practice  to  bandage  the  limb  evenly  and  carefully  up  to  the 
seat  of  fracture,  and  some  surgeons  carry  the  bandage  up  the  whole  limb. 

There  are  many  other  methods  of  treatment,  of  which  I  cannot  profess 
much  personal  experience  ;  for  though  I  have  occasionally  tried  some  of  tbem, 
I  have  not  found  any  reason  for  thinking  that  they  are  superior  to  the  above 
in  the  ordinary  fractures  of  adults,  while  they  miquestionably  involve  some 
risk,  and  are  not  so  easy  of  apphcation.  Thus,  the  American  surgeons  are 
fond  of  applying  the  constant  extending  force  of  a  weight  passing  over  a  pulley 
at  the  bottom  of  the  bed,  counter-extension  being  apphed  by  fixuig  aperina3aL 
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band  to  the  head  of  the  bed,  so  that  the  patient  cannot  get  down  below  a 
certaha  level  m  it.  The  weight  is  in  some  cases  supplemented  by  short  splints 
apphed  between  the  Imee  and  the  groin.  The  amomit  of  weight  must  be 
regulated  by  the  size  of  the  hmb.  For  an  adult  probably  ten  or  twelve 
pounds  would  be  about  the  average  (Fig.  121). 

Other  plans  contemplate  a  combination  of  the  steadiness  of  the  long  sphnt 
with  the  permanent  extension  produced  by  the  weight,  substituting  for  the 
latter  a  spring  or  indiarubber  band  or  accumulator  inserted  into  a  jointed 
splmt.  Such  is  the  splint  invented  by  Mr.  Cripps,  in  which  the  foot  is  drawn 
down  and  kept  down  by  a  constant  elastic  force,  and  of  which  Mr,  Bryant 
speaks  in  high  terms  ;  and  other  similar  apparatus  have  been  invented  by 
Mr.  De  Morgan  and  other  surgeons,  but  I  have  not  sufficient  experience  of 
them  to  have  formed  any  opinion  of  their  real  practical  value  as  compared 
with  the  usual  plan  of  treatment.  ^ 

Many  surgeons  adopt  the  plan  of  putting  up  the  fractured  thigh  at  once,  or 
very  soon  after  the  accident,  in  an  immovable  apparatus,  such  as  a  starched 
bandage,  a  plaster-o£-Paris  splint,  or  a  leather  collar. 


Fig.  121.   Extension  apparatus  for  fracture- of  the  thigli.   Modified  from  Gurdon  Buck, 

'  New  York  Medical  Becord.' 


In  America  the  limb  is  sometimes  slung  by  means  of  a  bent  rod  adapted 
to  the  front  of  the  foot,  leg,  and  thigh,  the  knee-joint  bemg  shghtly  bent. 
Hooks  are  inserted  into  the  back  of  the  rod,  so  as  to  sling  it  from  a.  pulley 
over  the  bed.  The  fracture  is  carefully  set,  and  the  rod  then  securely  ban- 
daged on  to  the  limb.  The  constant  traction  of  the  weight  of  the  leg  and  foot 
is  supposed  to  counteract  any  tendency  to  shortening.  But  the  plan  should 
only  be  employed  (if  at  all)  when  a  wound  on  the  front  or  side  of  the  limb 
prevents  the  use  of  the  ordinary  splints.  Even  in  such  cases  it  would  be 
better,  in  my  opinion,  to  put  up  the  hmb  in  plaster  of  Paris,  cutting  a  hole 
for  the  wound. 

Now,  if  we  wish  to  form  an  estimate  of  the  relative  value  of  these  new 
plans,  we  have,  in  the  first  place,  to  inquire  what  has  been  the  result  of  the 
old  treatment— that  by  the  long  splint.  I  think  we  may  take  it  as  estab- 
lished by  consent  of  all  the  best  writers,  that  in  ordinary  cases  of  fractured 
femur  in  the  adult  with  displacement,  the  result  of  treatment  by  the  long 
splint  is,  as  a  rule,  to  leave  a  certain  amount  of  shortening.  Malgaigne, 
in  fact,  goes  so  far  as  to  say :  '  When  the  fragments  remain  in  contact,  or 

'  The  latest  of  these  plans  of  making  constant  extension  will  be  found  described  by 
Mr.  C.  B.  Browne,  from  Mr.  Erichsen's  hospital  practice  in  the  '  Lancet,'  October  10, 
1874. 
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when  we  can  replace  them,  and  keep  them  so  by  means  of  their  serrations, 
it  is  easy  to  cure  a  fracture  of  the  femur  without  sliortening  ;  in  the  absence 
of  these  two  conditions  the  thing  is  simply  impossible '  (Packard's  '  Mal- 
gaigne,'  p.  581).  Without  going  quite  so  far  as  tliis,  I  think  we  may  say 
that  every  one  who  has  examined  limbs  treated  with  tlie  utmost  care  by  our 
best  surgeons  with  the  long  splint  agrees  that  if  they  are  measm-ed  witli  per- 
fect accuracy  a  shortening  of  at  least  half  an  inch  is  ordinarily  found  in  the 
adult,  but  that  in  children  recovery  without  shortening  very  often  takes 
place,  and  is  probably  the  rule.  In  children,  however,  the  first  of  Malgaigne's 
conditions  is  generally  present,  i.e.  the  fragments  have  never  quitted  each 
other,  but  remain  in  contact,  so  that  as  soon  as  the  limb  is  straightened 
it  is  found  to  be  the  same  length  as  the  other.  By  those  who  advocate 
the  use  of  permanent  extension,  either  by  the  weight  or  elastic  springs,  this 
defect  is  attributed  to  the  indisputable  fact  that  the  long  splint  can  make  no 
active  extension,  and  that  the  bandages  by  which  it  is  fixed  must  relax  to 
such  an  extent  as  to  prevent  the  extension  made  at  the  moment  of  '  setting  ' 
from  being  accurately  maintained.  But  it  must  be  admitted  that  up  to  the 
present  time  we  have  obtained  no  rehable  evidence  that  the  treatment  by 
permanent  extension  gives  any  better  results,  and  it  may  also  be  said  that 
in  fact  the  results  of  the  long  splint,  though  not  mathematically  perfect,  are 
usually  good  enough  for  all  practical  purposes  ;  for  though  a  slight  amount 
of  shortening  may  in  almost  all  cases  be  detected  by  measurement,  its  amount 
in  careful  hands  is  not  generally  so  great  as  to  be  perceptible  to  the  patient, 
since  it  is  corrected  by  a  slight  involuntary  in- 
clination of  the  pelvis,  and  he  walks  without 
limping.'  It  is  in  the  more  formidable  cases,  in 
which  the  fractured  ends  have  been  greatly  dis- 
placed, or  where  the  fracture  is  double  or  com- 
minuted, that  the  shortening  becomes  really  a 
deformity,  and  it  is  yet  to  be  proved  that  in  such 
cases  permanent  extension  could  be  so  applied  as 
to  remedy  this  displacement,  or  that  if  applied  it 
could  be  tolerated  by  the  patient  ;  for  it  must  be 
remembered  that  permanent  extension  is  much 
more  likely  to  produce  ulceration  of  the  skin  than 
the  ordinary  method,  and  affords,  as  it  seems  to 
me,  much  less  security  against  angular  deformity. 
At  the  same  time  I  have  often  used  extension  by 
means  of  a  weight  as  an  adjunct  to  the  ordinary  treatment,  and  I  thiiik  with 
manifest  advantage,  when  there  is  much  displacement  in  comminuted  and 
oblique  fractures. 

The  method  of  putting  up  fractures  of  the  thigh  at  once  is  very  applicable 
in  the  case  of  infants  and  young  children.  In  them  the  long  splint  is  not  well 
home,  and  the  bandages  are  constantly  soiled  with  urine  and  fjeces,  and 
require  renewal.   A  starch  or  gum  bandage,  or,  better  still,  the  leather  collar 


Fig.  122. 


Leather  collar  for  the 
treatment  of  fracture  of  the 
(right)  femur  in  a  child.  The 
upperpartof  thecollariscovered 
with  oiled  silk,  to  prevent  its 
becoming  soiled  with  urine  or 
fajces. 


'  It  is  even  possible  that  the  limbs  may  naturally  be  of  unequal  length.  A  series  of 
sixty  measurements  undertaken  by  Dr.  Wight  of  New  York  ('  Arch,  of  Clin.  Surg.'  vol.  i. 
p.  283),  on  males  who  had  had  no  known  injury,  convinced  him  that  only  one  person  out 
of  every  five  has  the  two  limbs  of  exactly  equal  length.  I  may,  however,  observe  that 
the  difference  in  all  but  two  of  Dr.  Wight's  cases  was  under  half  an  inch,  and  that  such 
difference  is  not  more  than  a  trifling  error  in  measurement  would  account  for.  Dr. 
Wight's  results  are,  however,  supported  by  those  of  a  previous  investigator. 
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here  figured,  will  keep  the  limb  straight,  which  generally  is  all  that  is 
wanted,  and  the  child  may  be  nursed,  if  in  arms.  The  collar  is  better  than 
the  immovable  apparatus,  since  it  can  be  changed  when  necessary. 

Some  surgeons  are  in  favour  of  treating  fractured  thigh  in  young  chil- 
dren without  any  apparatus  at  all,'  merely  laying  the  hmb  in  the  abducted 
position  flat  on  the  bed.  I  have  treated  some  cases  successfully  in  this  way, 
but  it  seems  to  be  exposed  to  the  risk  of  angular  deformity,  as  evidenced  by 
the  preparation  represented  in  Fig.  123 ;  aild  as  all  such  risks  are  obviated 
by  the  simple  plan  above  described,  I  cannot  see  what  motive  there  is  for 
runnmg  any  such  risk,  or  for  the  vertical  extension  of  the  limb,  which  Mr. 


Fig.  123.  Fracture  of  the  femur  in  au  infant  fourteen  montlis  old,  wliioh  liad  been  treated  without  splints. 
The  child  died  of  measles  thirty-two  days  after  the  accident.  Tlie  bone  is  seen  to  be  much  bent  at  the 
seat  of  fracture.  This  malposition  was  observed  and  could  easily  have  been  remedied  before  deatli,  hart 
the  child's  condition  admitted  of  any  interference.  In  another  case  similarly  treated  the  bone  also  bent, 
but  was  easily  straightened,  and  the  cure  completed  by  means  of  a  leather  collar.  In  two  other  oases  the 
fracture  healed  well,  and  without  observed  shortening.— From  Holmes's  '  Sur.  Dis.  of  Childliood.' 

Bryant  recommends.^  If  the  surgeon  wishes  it,  a  weight  can  be  hung  to 
the  child's  foot,  at  the  same  time  as  the  collar  is  apphed,  but  I  see  no 
necessity  for  it. 

In  the  adult  a  fracture  of  the  femur  appears  to  be  siifficiently  consolidated 
to  bear  the  weight  of  the  body  without  danger  in  nine  or  ten  weeks.  Twelve 

'  See  a  paper  by  Mr.  Bloxani,  '  Respecting  the  Treatment  of  Fractures  of  the  Lower 
Extremities  in  the  Wards  under  the  care  of  Sir  J.  Paget,'  '  St.  Bartholomew's  Hospital 
Eeports,'  vol.  ii. 

^  Lib.  cit.  vol.  ii.  p.  405. 
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weeks  is  the  usual  period  during  which  treatment  is  continued.  Bix  weeks 
or  more  are  to  be  passed  in  bed,  after  which,  if  on  examination  the  union 
seems  firm  enough,  tlie  immovable  apparatus  is  to  be  applied,  and  the  patient 
allowed  to  move  about  on  crutches  for  the  remainder  of  the  period.  When 
tlie  immovable  apparatus  is  used  from  the  first  the  patient  is  spared  this  con- 
finement to  bed  ;  so  that  Mr.  Erichsen,  who  is  the  main  advocate  for  its  use, 
says  that  he  scarcely  ever  finds  it  necessary  to  keep  patients  with  simple 
fracture  of  the  thigh  in  bed  for  more  than  six  or  seven  days.  Most  surgeons, 
however,  think  that  the  tedium  of  the  confinement  to  bed  is  over-balanced 
by  greater  safety,  and  therefore  employ  some  apparatus  by  which  the  seat  of 
fracture  is  exposed  :  and  this  involves  the  necessity  of  keeping  the  patient 
in  bed. 

In  the  child  under  twelve,  the  period  of  union  and  of  treatment  may  be 
reckoned  as  about  half  that  of  the  adult. 


Pig.  124.  Partial  scpaxation  of  the  lower  epiphysis  of 
the  femur.  The  part  of  the  epiphysis  which  forms 
the  liiner  condyle  is  detached  from  the  shaft  by  a 
fracture  traversing  the  epiphysial  line.  The  frac- 
ture then  bifurcates — one  line  runuing  down  into 
the  lower  surface  (inter-condyloid  notch  of  the 
femur),  the  other  somewhat  upward,  detaching  the 
outer  condyle  and  adjacent  portion  of  the  shaft 
from  the  rest  of  the  bone. — From  the  Museum  of 
St.  George's  Hospital. 


Fig.  125.  Another  case  of  separation  of  the  lower 
epiphysis  of  the  femur  complicated  with  frac- 
ture. The  line  of  fracture,  after  running  for 
about  half  the  thickness  of  the  bone  in  the  line 
of  junction  of  the  epiphysis,  then  turns  upwards 
into  the  shaft,  leaving  a  large  portion  of  the 
latter  adliering  to  the  outer  condyle. — From 
the  Museum  of  St.  George's  Hospital. — See 
Holmes's  '  Surg.  Dis.  of  Childhood.' 


Double  fractures  and  comminuted  fractures  are  more  difficult  to  deal  with, 
and  require  more  care  in  their  reduction  and  treatment,  than  simple  single 
fractures.  In  such  cases  it  seems  to  me  undeniable  that  the  treatment  by  the 
long  splint  is  much  superior  to  that  by  permanent  extension  alone.  Compound 
fracture  of  the  femur  is  a  very  grave  accident— the  danger  increasing  with 
age.  It  is  the  result  usually  of  gunshot,  or  of  very  severe  falls,  in  which  the 
end  of  the  bone  is  thrust  through  the  muscles  and  the  skin.  The  first  question 
is,  whether  to  save  the  limb  or  amputate.  This  being  settled,  on  the  indica- 
tions described  at  p.  126,  the  hmb  must  be  put  up  in  the  same  way  as  in  simple 
fracture,  only  that,  if  a  long  splint  be  used,  it  must  be  bracketed,  if  necessary, 
at  the  situation  of  the  wound,  which  is  hardly  ever  at  the  posterior  aspect  of 
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-the  limb.    The  surgeon  should  be  vigilant  to  detect  and  give  exit  to  matter 
as  soon  as  it  is  formed. 

Mr.  Morris  (op.  cit.  p.  1021)  calls  attention  to  the  occurrence  of  longitudinal  Longifcu- 
and  spiral  fractures  of  the  femur  from  torsion  of  the  limb,  a  form  of  injury       ai  ftL 
which  has  been  chiefly  described  by  French  surgeons — Gerdy,  Gosselin,  and  tures. 
recently  Fer6.    The  latter  author  believes  that  he  has  verified  the  direction 
which  the  line  of  fracture  will  take  according  as  the  torsion  is  inwards  or  out- 
wards ;  but  more  extended  experience  is  needed  on  this  head.    I  have  seen 
this  form  of  injm-y,  producing  along  line  of  fracture  with  some  displacement 
and  much  efi'usion  into  the  knee-joint,  together  with  great  increase  in  the 
breadth  of  the  femur  and  much  swelling  of  the  whole  hmb.    There  may  be  a 
^ood  deal  of  shortening.   Union  appears  to  be  slow,  and  the  limb  is  long  useless 


Pig.  126.  Tracture  of  the  femur  above  the  con- 
dyles. The  seat  of  fracture  is  more  than  3 
inches  above  the  lower  end  of  the  bone.  The 
lower  fragment  is  drawn  behind  the  upper  and 
displaced  upwards  as  much  as  1^  inch,  the 
antero-posterior  diameter  of  the  femur  at  this 
part  being  more  than  doubled.  The  callus'  is 
formed  by  two  large  bridges  of  bone,  between 
which  there  is  a  large  tunnel,  closed  below. 
The  medullary  canal  of  the  lower  fragment  is 
seen  to  be  patent,  and  in  the  specimen  the  same 
is  found  to  be  the  case  in  the  upper  fragment 
also.— Prom  Malgaigne's  'Atlas,'  pi.  xv.  No.  1. 


Fig.  127.  Practure  of  the  femur  just  above  the  con- 
dyles. The  fracture  runs  obliquely  downwards,  out- 
wards, and  a  little  forwards.  The  upper  fragment, 
displaced  in  this  direction,  has  pushed  the  patella 
downwards  on  to  the  tibia,  so  that  the  patella  is 
really  dislocated  downwards  from  the  femur.  The 
lower  fragment  remains  parallel  to  the  upper. — 
Prom  Malgaigne's  '  Atlas,'  pi.  xiv.  fig.  1. 


and  painful.  The  drawings  in  Mr.  Morris's  work  above  referred  to  give  a 
good  idea  of  the  course  of  these  fractures  and  of  the  deformity  which  they  may 
produce. 

Fractures  of  the  lower  end  of  the  femur  are  very  common.  Long  fissures  Fractures 
run  do\vn  into  the  knee-joint  from  a  considerable  distance  ;  but  the  communi-  enji."^^^"^ 
cation  with  the  joint  is  often  a  matter  only  of  conjecture,  and  they  heal  fre- 
quently, as  I  believe,  without  any  loss  of  motion  in  the  joint.  More  frequently 
the  lower  end  of  the  femur  is  separated  from  the  shaft,  by  a  fracture  running 
transversely  above  the  condyles,  and  often  passing  vertically  down  between 
them  into  the  joint;  and  in  youth  (i.e.  below  the  age  of  nineteen  or  twenty) 
the  fracture  often  passes  more  or  less  entirely  through  the  line  of  junction  of 
the  epiphysis,  constituting  what  is  called  a  separation  of  the  epiphysis.  I 
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have  shown  elsewhere  that  these  separations  of  the  epiphysis  are  usually  com- 
plicated with  more  or  less  of  fracture  of  the  shaft  or  of  the  bony  epiphysis 
itself  (see  page  123),  and  this  is  illustrated  by  the  two  figures  annexed,  in  one 
of  which  the  line  of  fracture  runs  up  into  the  shaft,  and  in  the  other  also 
separates  the  two  condyles  from  each  other.  Still  there  are  a  few  preparations 
in  our  museums  in  which  the  sei)aration  is  confined  to  the  epiphysial  line. 
The  differential  diagnosis  of  separation  of  the  epiphysis  from  fracture  must  be 
generally  conjectural  only,  resting  on  the  patient's  age.  It  is  conceivable  that 
in  a  pure  disjunction  of  the  epiphysis  the  surgeon  might  succeed  in  absolutely 
diagnosing  the  injury,  by  the  absence  of  bony  crepitus,  together  with  the 
mobility  of  the  fragment ;  but  I  am  not  aware  that  any  such  case  has  occurred. 
The  only  importance  of  the  diagnosis  would  be  that,  if  the  surgeon  could 
satisfy  himself  that  the  epiphysial  cartilage  had  been  injured,  he  might  warn 
the  patient  or  his  friends  of  the  possibility  of  subsequent  suspension  of 
growth. 

Fracture  of  the  lower  end  of  the  femur  is  in  general  perfectly  easy  to 
diagnose.  When  the  fracture  runs  transversely  across  the  bone  the  lower 
fragment  usually  falls  backwards  by  the  weight  of  the  Hmb,  assisted  perhaps 
by  the  hamstrings,  and  the  mobility  and  displacement  make  the  nature  of 
the  case  obvious.  If  the  separation  be  as  low  as  the  epiphysial  line,  it  involves 
the  knee-joint,  which  will  be  more  or  less  swollen ;  and  this  swelhng  may 
mask  the  other  symptoms.  Here  also,  the  fracture  being  withm  the  knee- 
joint,  the  attachments  of  its  capsule  hold  the 
bones  together,  and  prevent  displacement  from 
occurring,  at  any  rate,  to  any  great  extent. 
But  in  such  cases  the  loss  of  power  will  indi- 
cate the  probable  nature  of  the  injury,  and 
attentive  examination  under  chloroform  can 
hardly  fail  to  elicit  definite  jproofs  of  it. 

When  the  fi-acture  runs  down  between  the 
condyles  it  will  often  be  found  that  the  breadth 
of  the  lower  end  of  the  femur  is  perceptibly 
increased.  The  condyles  may  be  movable  on 
each  other ;  and  an  important  symptom  of 
fracture  running  down  into  the  jouit  is  the 
sensation  elicited  by  rubbing  the  patella  over 
the  condyloid  notch.  If  there  be  any  fracture 
its  imevenness  is  very  plainly  felt,  in  contrast 
to  the  smooth  motion  of  the  kneecap,  in  the 
uninjured  limb. 

It  may  be  added  that  in  some  cases  the  fig-  i-'s.  union  o£  a  i 
capsule  of  the  knee-joint,  or  even  the  patella 
itself,  has  been  wounded  by  the  upper  fragment. 

The  treatment  of  such  fractures  is  usually 
very  successful.  The  bent  position  of  the  limb 
is  best,  both  for  the  purpose  of  relaxing  the 
hamstring  muscles  and  of  pushing  the  lower 
fragment  into  position  by  the  projecting  angle 
of  tlie  spHnt.  The  surfaces  are  so  broad  in  fractures  near  the  knee-joint 
that  there  is  probably  no  shortening,  and  even  when  the  fracture  runs  into 
the  joint  it  often  heals  without  producing  any  ankylosis.  If  ankylosis  is 
apprehended  it  is  desirable,  after  six  weeks  of  rigid  rest,  to  adapt  some  appa- 


down  into  the  knee-joint.  The 
patient,  a  middle-aged  man,  re- 
covered with  a  very  useful  limb, 
and  died  a  year  afterwards  from  a 
different  cause.  Tlie  greater  part  of 
the  fracture  is  united  by  masses  of 
new  bone,  but  tliere  is  no  new  bone 
in  the  interval  between  tlic  frag- 
ments of  the  condyles,  and  the  frag- 
ments of  the  cartilage  are  united  by 
fibrous  tissue.—  St.  George's  Hospital 
Museum,  Ser.  1.  No.  195. 
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ratus  which  can  be  removed  daily  or  every  other  day,  for  the  purpose  of  giving 
passive  motion  to  a  gradually  increased  degree,  in  order  to  obviate  such  a 
result.  Should  ankylosis  have  taken  place  it  must  be  treated  on  ordinary 
principles,  and  will  often  yield  to  the  treatment. 

Compound  fracture  into  the  knee-joint  is  an  accident  which,  as  a  general 
rule,  demands  amputation  ;  but  to  this  general  rule  exceptions  may  be  made 
in  children  and  in  unusually  healthy  young  adults,  if  the  surgeon  thinks  it 
iustifiable.  Mr.  Canton  has  recorded  two  cases  in  which  he  excised  theknee- 
ioint  for  the  secondary  results  of  abscess  in  the  joint,  after  an  attempt  to 
preserve  the  limb,  in  cases  of  simple  fracture,  or  partial  separation  of  the 
lower  epiphysis  of  the  femur ;  but  amputation  became  necessary  in  both.^ 
How  far  the  same  operation  would  be  applicable  in  compound  fractures  into 
the  joint  is  doubtful.  In  cases  of  gunshot  fracture  excision  has  hitherto 
proved  very  unsuccessful. 


Fracture  of  the  patella  is  a  very  common  injury,  and  occurs  in  two  main  Fracture 
forms.    The  ordinary  form  of  fracture  is  transverse,  and  is  very  commonly  ^''"^  ^^^^^'^ 

caused  entirely  by  the  action  of  the  great 
extensor  muscle,  the  bone  being  snapped 
by  the  muscle  before  the  patient  falls  to 
the  ground.  But  there  are  many  cases 
(equal,  according  to  some  authors,  to 
those  caused  by  muscular  action)  in  which 
the  same  transverse  fi-acture  is  produced 
by  direct  violence.^  In  some  cases  dis- 
ease of  the  knee  has  preceded  and  may 
have  been  a  predisposing  cause. ^ 

The  fracture,  though  called  trans- 
verse, is  often  more  or  less  oblique.  It 
is  accompanied  by  a  laceration  of  the 
fibrous  tissue  covering  the  bone  ;  and 
in  proportion  as  this  laceration  extends 
completely  through  the  aponeurosis  of 
the  extensor  muscle  the  upper  fragment 
is  liable  to  be  torn  away  from  the  lower 
by  the  action  of  the  quadriceps  extensor 
at  the  moment  of  the  accident,  or  to  be 
pushed  up  by  the  accumulation  of  blood 
and  synovial  effusion  in  the  cavity  of 
he  joint.    In  some  cases  the  fibrous  investment  remains  entirely  untorn, 
specially  when  the  fracture  is  the  result  of  direct  violence.    This  is  illus- 
rated  by  Fig.  129,  which  also  shows  a  pecuHar  cause  for  the  fracture,  viz. 
he  direct  impact  of  a  fragment  of  the  femur.    Fig.  180  also  shows  the 
"gamentum  patellae  untorn  on  one  side. 

The  symptoms  are  usually  very  plain.  The  patient  may  have  snapped 
he  bone  before  falling,  or  even  with  no  fall  at  all  (as  in  Boyer's  case,  where 
coachman  snapped  his  patella  in  making  an  effort  to  hold  himself  on  to 
'  '  Path.  Trans.'  vol.  x.  p.  232  ;  vol.  xi.  p.  195. 
Mr. Hutchinson  remarks  very  truly,  'In  the  numerous  cases  in  which  direct  violence 
is  applied  to  the  bone  at  the  moment  of  fracture,  there  is  almost  always  muscular  con- 
traction simultaneously  present,  and  it  is  impossible  to  say  which  takes  the  chief  share 
in  the  result.'    '  Med.-Chir.  Trans.'  vol.  lii.  p.  .328. 

'  See  Fig.  129  in  text ;  also  Packard's  '  Malgaigne,'  p.  602. 

X 


IC.  129.  A  transverse  fr,iotiire  of  the  patella, 
without  laceration  of  the  fibrous  tissue  in 
front  of  the  bone,  produced  by  violence 
acting  from  within,  in  a  compound  fracture 
of  the  femur,  one  of  the  fragments  having, 
as  it  seems,  been  driven  against  the  deep 
surface  of  the  patella.  The  cartilage  cover- 
ing the  patellais diseased.— From  St.  Greorge's 
Hospital  iluseum,  Ser.  i.  >\o.  205. 
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the  coach-box.  He  will  be  almost  or  entirely  unable  to  extend  the  limb  ; 
there  will  be  swelling  and  effusion  into  the  knee,  and  a  depression  will  be 
felt  between  the  two  fragments,  the  upper  one  of  which  will  be  movable  at 


Pig.  130.  A  specimen  o£  fracture  of  both  patella;,  occurring  in  a  severe  injurj',  from  the  other  effects  of  4 
which  the  patient  died  50  days  after  the  accident.  On  one  side  (a)  the  fragments  were  widely  separated,  ' 
aud  there  was  no  attempt  at  any  union  ;  ou  the  other  side  (B)  the  ligamentum  pateU®  had  not  been  com- 
pletely ruptured  ;  the  fractured  ends  were  iu  close  apposition,  and  there  was  some  amount  of  fibrous  union. 
In  both  the  cartilage  bears  very  evident  traces  of  inflammation.  No  record  exists  of  the  treatment  beyond 
the  fact  that  both  knees  had  been  put  up  in  pasteboai-d  splints  before  the  filial  accession  of  the  fatal 
symptoms,  which  were  due  to  traumatic  euoephalitis  after  fracture  of  the  base  of  the  skull. 

a  height  above  that  of  the  upper  border  of  the  bone  on  the  other  side.  Some- 
times the  bulging  of  the  synovial  effusion  into  the  depression  can  be 
made  out. 

Treatment.        The  foot  and  leg  are  to  be  placed  on  a  straight  spHnt  properly  padded. 

It  used  to  be  considered  essential  to  raise  the  foot  in  order  to  relax  the  ex- 
tensor muscle.  But  this  is  now  re- 
garded as  a  matter  of  little  moment, 
for  it  has  been  noticed  that  after  the 
direct  results  of  the  injury  have  sub- 
sided the  quadriceps  muscle  is  not 
contracted,  but,  on  the  contrary,  quite 
flaccid  and  inactive  ; '  and  it  has  been 
found  on  trial  that  the  results  of  treat- 
ment in  the  horizontal  position  of  the 
limb  are  not  inferior  to  those  obtained 
in  the  raised  position. ^  Still  I  am  not 
aware  that  there  is  any  valid  objection 

to  the  raised  position  of  the  foot  on  a  comfortable  apparatus.  I  have  often 
questioned  patients  so  treated,  who  have  complained  of  no  mconvenience  ^ 
but  if  they  do  find  the  position  disagreeable  I  see  no  use  in  insisting  upon  it. 
The  main  point  is  to  keep  the  Hmb  extended  and  fixed  in  that  position.  The 
next  point  is  to  endeavour  to  bring  down  the  upper  fragment  and  keep  it  as- 
near  the  lower  as  possible.  This  is  often  very  difficult,  from  the  persistence 
of  effusion  in  the  joint,  and  from  the  slight  hold  which  can  be  got  on  the 
fragment  I  have  often  employed  Malgaigne's  hooks,  and  have  not  ex- 
perienced any  bad  effects  from  them.  At  the  same  time,  cases  have  beea 
recorded  in  which  suppuration  has  followed,  and  even  one,  I  beUeve,  m 
which  it  extended  into  the  joint,  necessitating  amputation.  But  such  ili 
consequences  are  so  rare  as  not  to  constitute,  to  my  mind,  any  vahd  objec- 
•  Hutchinson,  op.  cit.  p.  330.       =  Blo>  am,  in  '  St.  Earth.  Hosp.  Eep.'  voL  iii.  p.  386. 


Fig.  131.  Malgaigne's  hooks  for  fractured  patella. 
The  hooks  are  fi-xed  either  into  the  skin  and  fibrous 
tissue  above  and  below  the  fragments,  or  into 
plaister  firmly  applied  in  these  situfitious,  and  the 
upper  pair  are  then  gradually  appro.\^imated  to. 
the  lower  by  means  of  the  key  aud  screw. 
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tion  to  the  careful  use  of  the  hooks.  I  have  found,  however,  that  they  have 
a  uniform  tendency  to  displace  the  lower  edge  of  the  upper  fragment  upwards, 
so  as  to  render  the  space  between  the  two  fragments  V-shaped,  the  angle 
backwards.  Very  close  and  useful  union  may,  however,  often  be  obtained  by 
their  means.  It  is  desirable  not  to  apply  them  till  all  active  effusion  has 
subsided,  but  it  is  not  necessary  to  wait  for  the  entire  removal  of  passive 
effusion.  Another  plan— suggested,  I  believe,  by  Mr.  Callender— which  I  have 
found  useful,  is  to  hitch  under  the  upper  edge  of  the  upper  fragment  a  bandage 
or  strapping,  to  which  a  weight  is  attached,  over  a  pulley  at  the  end  of  the 
bed,  so  as  to  draw  the  upper  fragment  continuously  and  gently  downwards. 
Numerous  other  plans  have  been  introduced,  but  they  may  all,  I  think,  be 
comprised  under  one  or  other  of  three  heads,  viz.  :  (1)  To  trust  to  nature, 
assisted  or  not  by  the  raised  position  of  the  limb,  to  bring  the  fragments  as 
near  as  is  possible  on  the  subsidence  of  the  effusion  ;  (2)  To  drag  the  upper 
fragment  downwards  by  hooks  fixed  in  the  fibrous  tissue  above  it ;  and  (8) 
To  draw  it  downwards  by  the  traction  of  bandages  or  strapping  applied  to 
the  skm  over  its  upper  end. 

Eecently,  surgeons  recognising  the  importance  of  the  fluid  effusion  in  the 
joint  as  a  means  of  separating  tlie  fragments,  have  tested  the  effect  of  with- 
drawing the  effused  fluid  with  the  aspirator  as  a  preliminary  to  other  treatment. 
Mr.  Heath  informs  me  that  this  practice  has  been  followed  in  many  cases  at 
University  College  Hospital  with  uniformly  good  results,  the  fracture  being 
then  at  once  put  in  a  plaster  case.'    This  practice  has  been  adopted  in  St. 
George's  Hospital  in  many  cases  with  a  satisfactory  result.    In  other  cases 
a  Martin's  rubber  bandage  and  an  ice  bag  have  been  applied  for  a  few  days 
imtil  the  effusion  has  subsided.    Then  the  middle  of  a  piece  of  adhesive 
strapping  has  been  hitched  under  the  upper  edge  of  the  upper  fragment,  and 
the  two  ends  crossed  in  the  popliteal  space,  so  as  to  make  traction  on,  and 
pull  downwards  this  fragment,  and  the  limb  put  up  in  an  immovable  appa- 
ratus carefully  moulded  to  the  leg  and  thigh.    Fracture  of  the  patella  is 
treated  by  some  surgeons  by  making  a  free  incision  into  the  knee-joint, 
drilling  the  two  fragments  and  uniting  them  by  a  strong  silver  wire,  the 
ends  of  which  are  buried  in  the  bone,  the  whole  being  done  with  all  possible 
ntiseptic  precautions.    The  advantages  that  they  claim  for  this  plan  of 
eatment  is  that  they  obtain  bony  union  and  minimise  the  time  required  for 
he  treatment  of  the  cure.    But  it  has  yet  to  be  proved  that  bony  union 
possesses  any  advantage  over  a  close  and  strong  fibrous  union,  which  gives 
to  the  patient  a  thoroughly  useful  limb.  And  if  it  does  possess  any  advantage, 
't  does  not  seem  to  me  to  counterbalance  the  risk  which  there  must  be  even 
n  the  hands  of  the  most  careful  followers  of  the  antiseptic  treatment.  The 
uccess  of  the  antiseptic  treatment  depends  on  the  most  careful  attention  to 
he  minutest  details,  and  if  any  flaw  occurs  in  any  one  of  these,  the  wound 
ibecomes  septic,  and  the  treatment  fails.    In  the  hands  of  a  careful  operator, 
thoroughly  experienced  in  this  plan  of  treatment  and  thoroughly  alive  to  the 
importance  of  attention  to  these  minutiro,  these  flaws  or  lapses  rarely  occur, 
but  they  do  sometimes,  and  it  is  the  knowledge  that  such  accidents  may 
occur  which  would  deter  me  from  advising  this  operation.  As  I  have  said  in 
another  place,  '  should  I  be  so  unfortunate  as  to  break  my  own  patella,  I 
would  not  consent  to  have  this  operation  performed  on  myself,  and  I  do  not, 

'  See  the  debate  on  Mr.  Croft's  paper  on  the  immediate  treatment  of  fractures  by  tire 
plaster-of-Paris  bandage,  '  Brit.  Med.  Journ.'  vol.  ii.  1881,  p.  14. 
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therefore,  feel  justified  in  recommending  it  to  my  patients,''  In  old  ununited 
fractures,  where  the  limb  is  quite  useless  and  the  patient  urges  the  operation, 
I  regard  it  as  appropriate,  but  it  is  difficult  in  such  cases  to  get  the  pieces  of 
bone  into  apposition  and  to  retain  tliem  there,  from  adhesions  having  taken 
place  between  the  fragments  and  the  joint  capsule.  This,  together  witli 
wasting  of  the  extensor  muscles  and  atrophy  of  the  fragments,  often  renders 
the  result  unsatisfactory. 

The  union  of  the  ordinary  transverse  fracture  of  the  patella,  in  which  the 
fragments  have  been  separated  at  the  time  of  the  accident  by  a  considerable 
interval,  is  almost  always  by  ligament,  when  it  unites  at  all.  It  is  true  that 
many  preparations  of  bony  union  exist  and  other  specimens  are  found,  as  in 
the  annexed  figure,  Avhere  the  union  appears 
bony  externally,  but  on  section  is  found  to 
be  partly  or  entirely  fibrous.  Mr.  Morris^ 
has,  however,  collected  four  cases  in  which 
complete  bony  union  has  taken  place.  One 
of  these  is  quite  conclusive  ;  it  was  exhibited 
by  Mr.  W.  T.  Wheeler  to  the  Pathological 
Society  of  Dublin,  who  had  treated  the 
patient  three  years  previously  for  transverse 
fracture  of  the  patella,  with  2|  inches  sepa- 
ration. Firm  osseous  union  had  occurred. 
Therefore,  while  admitting  the  great  rarity 
of  bony  union  after  transverse  fracture,  there 
can  be  no  doubt  that  it  does  sometimes  take 
place.  The  cause  of  the  ordinary  want  of 
bony  union  is  evidently  the  separation  of  the 
fragments,  and  when  that  separation  has 
been  very  extensive  it  is  common  enough  for 
the  fragments  to  be  entirely  ununited.  Dr. 
Macewen  ^  believes  that  the  '  chief  cause  of 
non-osseous  union  of  the  patella  in  cases 
of  transverse  fracture  is  the  interposition  of 
fibrous  and  aponeurotic  structures  between 
the  fractured  surfaces.'  He  therefore  recom- 
mends that  an  operation  to  elevate  the  soft 
structures  which  he  over  the  fractured  sur- 
face should  be  performed  within  forty-eight  hours  of  the  receipt  of  the  injury, 
and,  further,  that  it  is  better  to  suture  the  broken  fragments  together,  though 
he  believes  that  osseous  union  may  be  obtained  without  suturing. 

The  length  of  treatment  must  be  regulated  by  our  opinion  as  to  the  state 
of  parts.  We  must  not,  on  the  one  hand,  keep  the  knee  stiff  for  so  long  a 
time  as  to  risk  permanent  ankylosis,  nor,  on  the  other,  allow  movement 
so  early  as  to  endanger  the  yielding  of  the  hgamentous  union.  When  the 
uniting  ligament  is  short  and  strong,  the  knee  is  very  useful  indeed  ;  and  it  is 
doubtful  whether  bony  union,  accompanied  as  it  generally  is  by  much  inflam- 
mation, is  really  better  for  the  patient  than  a  firm  fibrous  union. 

As  a  general  rule,  the  patient  ought  to  be  kept  in  bed  for  six  weeks,  and 
for  at  least  six  weeks  more  he  should  keep  the  limb  in  a  splint  which  will  not 
allow  of  any  bending,  after  which  he  may  use  the  leg  cautiously,  with  a  laced 

'  Pick,  'Fractures  and  Dislocations,'  p.  275. 

2  '  System  of  Surgery,'  vol.  i.  p.  1030.  " '  Lancet,'  Nov.  17,  1883,  p.  847. 


Fie."132.  TTnion  o£  fracture  of  the  patella 
with  hardly  any  separation  of  the  frag- 
ments.   The  latter  are  enormously  eu- 

Plarged  in  all  their  dimensions,  and  their 
tissue  much  denser  than  natural.  The 
interspace  between  them  is  filled  with 
dense  fibrous  tissue,  and  is  not  more  than 

'  one  thii-d  of  an  inch  in  extent.  During 
life  the  union  would  hare  seemed  bony. — 

'  From  a  preparation  in  the  Museum  of 
St.  George's  Hospital,  Ser.  i.  Xo.  196. 
Nothing  is  known  about  the  case  beyond 
the  fact  that  the  man  was  in  St.  George's 
Hospital  with  fractured  patella  many 
years  before  his  <leath. 


COMPOUND  FRACTUKE  OF  THE  PATELLA.  309 


bandage  having  an  aperture  in  front  to  receive  the  patella  ;  but  it  must  be 
understood  that  this  time  is  a  minimum.  In  cases  where  the  separation  is  at 
all  considerable,  a  much  longer  period  of  complete  repose  is  necessary.  The 
patient  need  not  be  confined  to  bed,  but  the  joint  must  be  kept  perfectly 
immovable  for  at  least  six  months  from  the  accident.  Otherwise  the  union 
will  gradually  weaken  and  stretch,  or  perhaps  give  way  altogether. 

Mr.  Hutchinson  has  pointed  out  that  after  transverse  fracture  of  the 
patella  there  is  frequently  a  remarkable  wasting  of  the  quadriceps  extensor 
muscle.  And  that  consequently  a  want  of  stability  and  unsteadiness  of  gait 
is  present,  which  occasionally  results  in  a  fracture  of  the  other  patella  or  re- 
fracture  of  the  same  bone  in  the  effort  of  the  patient  to  save  himself  from 
falling.  It  is  rare,  under  these  circumstances,  for  the  ligamentous  union  to 
give  way. 

The  fracture  which  is  purely  the  result  of  direct  violence  is  sometimes  star-  Direct, 
shaped  (or  Y-shaped)  or  comminuted,  at  other  times  a  mere  longitudinal  Y-shaped' 
crack  running  more  or  less  vertically.    The  ligamentum  patellee  is  generally  fractures. 


Fig.  133.  A  patella,  showing  a  vertical  fracture  running 
from  the  base  to  the  apex  of  the  bone,  so  as  to  divide 
it  into  nearly  equal  halves.  The  fracture  is  joined 
above byasmall  oblique  fissure ('Y-shapedfracture'), 
which  however  is  not  visible  on  the  cartilage.  On 
looking  at  the  cartilaginous  surface  the  principal  frac- 
ture is  seen  to  extend  through  the  cartilage  into  the 
joint  at  the  lower  part  only,  and  when  traced  upwards 
on  this  aspect  is  found  to  break  up  into  two  principal 
and  numerous  smaller  fissures,  which  have  no  corre- 
spondence with  the  fracture  of  the  bone.  The  patient, 
a  young  woman,  had  thrown  herself  out  of  a  third 
fioor  window,  in  a  fit  of  insanity,  and  died  on  the 
following  day. — St.  George's  Hospital  Museum,  Ser.  i. 
No.  187. 


Fig.  134.  Internal  view  of  an  oblique  fractm-e 
of  the  patella,  extending  downward,  from 
near  the  base  to  the  apes  of  the  bone.  The 
articular  cartilage  is  also  cracked  trans- 
versely.—St.  George's  Hospital  Museum,  Ser.i. 
No.  186. 


untom,  and  in  fact  the  fracture  often  does  not  correspond  on  the  two  faces 
of  the  bone,  so  that  no  separation  of  the  fragments  is  possible.  There  can, 
therefore,  be  no  doubt  that  such  fractures  are  susceptible  of  bony  union,  and 
preparations  of  such  bony  union  exist  in  the  College  of  Surgeons'  and  other 
museums.  At  the  same  time,  the  inflammation  caused  by  the  injury  is 
doubtless  more  deleterious  to  the  motion  of  the  joint  than  the  ligamentous 
nature  of  the  union  in  transverse  fracture,  allowing  that  in  the  latter  case 
the  bond  of  union  is  short. 

Compound  fracture  of  the  patella  is  a  rare  and  a  very  grave  accident,  Comiiound 
usually  accompanied  by  other  injuries  to  the  articulation,  which  necessitate  ^|,'*J^p"eiiJ 
amputation,  but  occasionally  occurring  alone,  and  then  allowing  the  chance  of 
saving  the  limb.  The  principles  on  which  the  surgeon  must  be  guided  in  his 
choice,  whether  to  save  the  limb  entirely,  or  to  excise  the  joint,  or  to  amputate, 
are  the  same  in  this  as  in  other  injuries  of  the  knee.  Mr.  Poland  tabulated 
all  the  cases  of  this  injury  then  on  record  in  vol.  liii.  of  the  '  Med-Chir.  Trans.,' 
and  even  this  record  clearly  shows  that  in  favourable  cases  the  limb  may  be 


310 


INJURIES  OF  THE  LOWER  EXTREMITY. 


preserved,  and  that  very  i;seful  motion  may  often  be  left.  Mr.  Turner's  summary 
of  the  cases  recorded  since  the  date  of  Mr.  Poland's  paper  ('Lancet,'  May  8, 
1886)  is  far  more  favourable.  The  number  of  cases  was  twenty  ;  all  recovered, 
twelve  with  good  movement,  five  with  slight  movement,  and  three  with  anky- 
losis— in  one  case  after  excision.  When  the  fracture  is  complicated  with  other 
injuries  to  the  joint  and  surrounding  parts  so  that  some  operation  is  necessary, 
Mr.  Poland  counsels  amputation  in  preference  to  excision.  But  this  conclusion 
is  dubious.  Mr.  Poland  himself  records  a  successful  excision,  and  another 
is  given  in  Mr.  Turner's  paper.  When  the  limb  is  to  be  saved  the  wound 
must  be  accurately  united,  all  loose  and  completely  detached  portions  having 
been  previously  removed,  and  those  which  are  loose  but  still  attached  being 
left  to  unite  if  possible.  The  fragments  should  be  united  by  suture,  if  this 
seems  necessary  in  order  to  keep  them  in  apposition.  The  treatment  should 
be  strictly  antiseptic.  If  suppuration  comes  on  free  incision  is  necessary,  and 
now  it  may  be  advisable  to  remove  fragments  which  may  have  become  detached. 
On  the  failure  of  repair,  indicated  by  the  non-union  of  the  wound,  the  grating 
of  the  bones  under  antesthesia,  and  the  decline  of  the  patient's  strength, 
amputation  will  be  required  in  most  cases. 

Fracture  of  Fracture  of  the  leg  is  perhaps  the  most  common  accident  which  is  met  with 
tiie  leg.  hospitals,  since  most  of  the  other  common  fractures  are  treated  as  out- 

patients. It  occurs  mostly  in  adult  life,  children  being  comparatively  rarely 
the  subject  of  this  injury  ;  and  as  a  general  rule,  when  the  fracture  is  simple, 
the  patient  recovers  with  no  permanent  disablement,  though  to  this  rule  there 
are  unfortunately  numerous  exceptions. 

The  fracture  usually  occurs  at  the  junction  of  the  middle  and  lower  thirds 
of  the  leg,  and  both  bones  are  usually  broken,  the  fibula  often  at  a  higher  level 
than  the  tibia ;  the  lower  fragment  is  generally  displaced  backwards,  as  though 
drawn  by  the  gastrocnemius.  The  displacement  varies  chiefly  with  the  direc- 
tion of  the  fracture  through  the  tibia  ;  when  this  is  nearly  or  truly  transverse, 
there  is  often  little  or  no  displacement ;  when  the  fracture  rmis,  as  it  most 
frequently  does,  from  above  and  behind,  downwards,  inwards,  and  forwards, 
the  lower  fragment  is  drawn  upwards  and  behind  the  upper  fragment,  which 
projects  under  the  skin  in  front  of  the  leg  and  may  perforate  it.  Less  fre- 
quently the  direction  of  the  fracture  is  reversed,  and  then  the  lower  fragment 
is  displaced  in  front  of  the  upper. 

There  is  hardly  ever  any  difficulty  in  the  diagnosis.  The  cause  should 
engage  some  attention.  Generally  the  fracture  is  the  result  of  indirect 
violence,  as  in  falls  on  the  feet.  But  it  may  be  caused  by  a  blow  or  kick  on 
the  part  itself,  which  is  of  course  accompanied  by  more  bruising  of  the  soft 
parts.  The  treatment  is  very  simple  in  ordinary  cases.  The  bones,  being 
sedulously  brought  into  exact  apposition,  are  to  be  kept  so  for  about  eight 
weeks,  when  the  patient  may  be  allowed  to  use  the  leg,  with  merely  the  sup- 
port of  a  bandage.  The  apparatus  for  maintaining  the  bones  in  apposition 
are  very  numerous.  It  is  usual  in  hospital  practice  to  apply  side  splints,  i.e. 
two  thin  pieces  of  board,  properly  padded,  cut  somewhat  to  the  shape  of  the 
side  of  the  leg,  and  provided  with  a  footpiece  ;  or,  what  is  perhaps  better,  a 
straight  back  splint  with  a  footpiece  for  the  sole  at  right  angles  to  it,  and  two 
side  splints.  These  are  kept  on  with  straps  and  bandages,  care  being  taken 
to  see  that  the  heel  is  well  padded,  so  that  the  skin  is  not  cut  by  the  bandage, 
and  to  see  that  the  foot  is  at  right  angles,  otherwise  the  upper  end  of  the 
lower  fragment  might  be  again  displaced  forward.    The  patient  is  then  kept 
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m  bed  for  four  weeks,  after  wliicli  the  limb  is  encircled  in  pasteboard  or  leather 
splints  for  the  other  four  weeks,  and  he  is  allowed  to  move  about  on  crutches 
with  the  foot  slung  from  the  neck.  But  it  is  very  common,  particularly  in 
the  case  of  persons  whose  business  renders  it  important  for  them  not  to  be 
confined  to  bed,  to  put  up  the  fracture  in  a  pasteboard,  plaster-of-Paris,  or 
other  case,  at  once,  if  there  is  no  bruising,  or  else  as  soon  as  the  bruising 
has  subsided  ;  and  the  practice  is  a  safe  one,  if  care  is  taken  in  applying  the 
bandage  at  first,  and  reasonable  precautions  observed  afterwards  to  guard 
against  subsequent  swelUng.  I  have  never  myself  seen  any  ill  consequences. 
Yet  as  the  practice  certainly  involves  some  risk,  in  consequence  of  the  with- 
drawal of  the  seat  of  fracture  from  the  surgeon's  observation,  it  may  be  well 
to  explain  this  to  the  patient,  and  obtain  his  consent.'  ^  In  fractures  with 
much  bruising,  or  comminution,  or  displacement,  one  of  the  plans  recom- 
mended below  for  the  treatment  of  compound  fractures  may  be  employed. 

Fractures  of  the  tibia  alone  are  much  less  common,  since  the  force  required  Fracture  of 
to  break  this  bone  generally  fractures  the  fibula  also,  and  they  are  usually  ^^"^ 
the  result  of  direct  force.  The  fibula  acts  as  a  kind  of  splint  and  prevents 
the  separation  of  the  ends,  so  that  there  is  little,  often  no,  displacement.  They 
must  be  treated  in  the  same  way  as  fractures  of  both  bones,  and  are  pecuHarly 
appropriate  for  putting  up  in  a  case  directly  after  the  accident,  provided  the 
state  of  the  soft  parts  permits  it. 

Fractures  of  the  fibula  alone  are  very  common,  the  usual  cause  being  in-  Jj^^'jf^;^;'^'''" 
direct  violence,  as  a  false  step  or  slipping  off  the  pavement,  or  falhng  with  the 
foot  jammed.    The  bone  is  generally  fractured  near  the  junction  of  the  lower 
and  middle  third,  though,  especially  when  the  cause  is  a  direct  blow,  any  part 
may  be  broken.    The  diagnosis  is  not  always  easy,  for  there  is  often  no  dis- 
placement, and  the  patient  can  in  rare  cases  even  walk.^  Whenever  a  patient 
is  totally  or  almost  entirely  unable  to  walk,  and  complains  of  fixed  pain  re- 
ferred to  a  certain  spot  in  the  fibula  on  active  or  passive  motion,  fracture  may 
be  suspected.    The  best  plan  to  detect  it  is  to  rotate  the  foot,  keeping  the 
fingers  of  one  hand  on  the  suspected  part ;  or  to  press  alternately  on  both 
sides  of  the  supposed  fracture.    The  existence  of  the  fi-acture  will  be  proved 
either  by  crepitus,  or  by  the  fact  that  the  upper  part  of  the  bone  does  not 
.share  the  motion  impressed  on  the  lower  fragment.    If  the  surgeon  remains 
in  doubt  whether  the  injury  is  a  fracture  or  a  severe  sprain,  he  should  treat 
it  as  fracture.    When  deformity  exists  there  is  no  difficulty  in  diagnosis. 
The  deformity  consists  in  eversion  or  abduction  of  the  foot,  which  is  ascribed 
by  Malgaigne  and  others  to  efforts  made  by  the  patient  to  walk,  in  which 
the  foot,  having  lost  the  guard  afforded  by  the  external  malleolus,  is  neces-  . 
sarily  turned  outwards.    It  is  to  remedy  this  displacement  that  the  various 
formal  plans  of  treatment  are  designed.   Usually  nothing  is  required  beyond 
side-splints,  or  a  case  of  pasteboard  or  plaster,  since  the  displacement  is  easily 
remedied  and  there  is  nothing  to  reproduce  it.    The  fracture  should  be  kept 
in  apposition  for  six  weeks.    The  plans  which  are  intended  to  act  decidedly 

'  A  case  was  reported  some  years  ago  in  which  a  surgeon  put  up  a  fracture  of  the  leg 
(in  a  young  child)  in  a  plaster  case  immediately  after  the  accident,  and  allowed  the 
parents  to  take  the  child  home.  The  parts  swelled  and  the  little  patient  became  uneasy. 
The  parents  brought  the  child  back  to  the  surgeon.  He  was  in  too  great  a  hurry  at  the 
time  to  make  the  proper  examination  by  removing  the  apparatus.  The  whole  skm 
sloughed,  amputation  had  to  be  performed,  and  the  surgeon  was  justly  cast  in  damages.  ^ 
I  once  saw  a  case  in  which  a  patient  had  been  walking,  though  with  pam  and  dilh- 
oulty,  for  some  days  after  a  fracture  of  the  fibula.  Still  more  rarely  a  patient  can  walk 
for  a  time  with  fracture  of  both  bones. 
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on  the  displacement  are  :  1.  Pott's  method— the  patient  being  placed  on  the 
injured  side,  with  the  knee  bent  to  relax  the  gastrocnemius  muscle,  the  foot 
inverted,  a  splint  applied  to  the  inside  of  the  leg,  not  reaching  the  foot,  and  a 
side-splint  with  a  footpiece  to  the  outer  side  of  the  leg  and  foot,  tlie  footpiecG 
being  more  thickly  padded  than  the  leg,  so  as  to  turn  the  foot  inwards. 
2.  Dupuytren's  method,  in  which  a  straight  sphnt  is  applied  to  the  inside  of 
the  leg,  reaching  several  inches  below  the  foot ;  a  wedge-shaped  pad  is  applied, 
with  its  broad  end  downwards,  corresponding  to  the  internal  malleolus.  The 
foot  and  leg  are  bandaged  to  the  splint,  and  by  making  the  pad  of  sufficient 
thickness  any  amount  of  inversion  of  the  foot  which  is  judged  necessary  to 
disengage  the  lower  fragment  (which  is  supposed  to  be  locked  in  or  turned 
towards  the  tibia)  can  be  secured. 

Pott's  fracture,  or  fracture  of  the  fibula  comphcated  with  dislocation  of  the 
ankle,  will  be  found  treated  of  under  the  latter  headmg. 
Compound        When  fractures  of  the  leg  are  compound  the  injury  becomes  much  graver, 
fractures.     ^^^^  ^j^g  treatment  a  matter  of  more  anxiety.  Many  such  fractures  prove  fatal 
in  the  practicfe  of  civil  life  from 
pyfemia  or  diffuse  inflammation, 
and  in  military  surgery  they  are 
still  more  fatal.    The  cause  of 
the  accident  has  much  influence 
on   the  progress  of  the  case. 
When,  as  often  happens,  the  frac- 
ture was  originally  simple,  but 
the  patient  in  trying  to  move 
has  pushed  one  fragment  (gener- 
ally the  upper)  through  the  skin, 
there  is  little  or  no  laceration  of 

the  soft  parts  beyond  the  mere  Waiter's  swiug. 

skin-wound,  and  there  is  generally  no  difficulty  in  getting  the  bones  back 
into  position  with,  or  even  without,  a  shght  division  of  the  skin,  which  some- 
times tightly  grasps  the  protruding  fragment.  But  when  the  bones  have 
been  crushed  by  a  heavy  body  passing  over  or  striking  the  hmb,  and  this, 
force  has  at  the  same  time  carried  the  lower  end  of  the  leg  backwards,  the 
injury  is  often  extensive  and  difficult  to  deal  with  :  the  soft  parts  are  greatly 
contused  and  lacerated,  the  bones  comminuted,  and  the  comminuted  fragments 
very  likely  much  displaced,  so  that  they  can  hardly  be  got  into  position  by 
any  manipulation  ;  besides  which  the  periosteum  is  often  stripped  off  the  frag- 
ments to  a  great  extent,  rendering  their  subsequent  death  very  probable. 

The  first  question  is,  whether  the  hmb  can  be  saved  or  no ;  the  next, 
whether  to  remove  any  of  the  fractured  bone  or  no. 

La  resolving  to  save  the  limb  or  to  amputate,  the  surgeon's  first  thought 
is  as  to  the  extent  of  laceration  of  the  soft  parts,  since  if  this  is  so  great  as 
in  his  judgment  to  make  traumatic  gangrene  inevitable,  it  would  be  folly  to 
defer  an  operation  which  must  ultimately  follow,  and  which  can  never  again 
be  performed  with  so  good  a  prospect  of  recovery.  Again,  if  either  of  the 
main  arteries  is  wounded,  it  is  better  to  amputate,  at  least  in  an  adult.  In  a 
child  or  a  youth  perhaps  it  might  be  justifiable  to  wait  till  gangrene  had  com- 
menced. And  if  the  amount  of  exposed  bone  be  very  great,  and  the  patient 
advanced  in  years  or  broken  in  health,  it  may  be  better  to  amputate.  But  the 
experience  of  modern  surgery  has  shown  conclusively  how  much  may  be 
done  in  saving  limbs  which  would  some  time  ago  have  been  unhesitatingly 
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Tig.  136.   Maciutyre's  splint,  modified. 


condemned.  Many  of  these  cases  have  been  brought  to  a  successful  termi- 
nation by  the  '  antiseptic  '  method.  The  wound  should  be  carefully  cleansed 
and  syringed  out  with  carbolic  lotion  (1  in  20)  or  some  other  antiseptic,  care 
being  taken  that  the  fluid  is  brought  into  contact  with  all  the  recesses  of  the 
wound.  Drainage  is  then  to  be  provided  for,  and  in  some  instances  it  may 
be  necessary  to  make  a  counter-opening  at  the  most  dependent  part  of  the 
wound  to  ensure  its  being  efficient.  The  limb  is  to  be  dressed  according  to 
the  Listerian  method,  and  placed  upon  a  back-splint  with  a  foot^Diece,  such 
as  Macintyre's  or  Assalini's,  which  will  hold  the  fi-actured  ends  securely  and 

give  access  to  the  wound.  Oc- 
casionally before  the  parts  can 
be  reduced  it  is  necessary  to  re- 
move a  projecting  splinter  with 
the  saw  or  bone  nippers  ;  and  I 
have  removed  as  much  as  two 
inches  of  the  tibia  with  perfect 
success.  The  wound  is  always 
on  the  front  or  side  of  the  leg  in 
fractures  not  caused  by  gunshot. 
In  the  latter  some  special  contrivance  must  be  extemporised,  if  the  wound 
is  in  the  calf. 

Division  of  the  tendo  Achillis  has  been  highly  spoken  of  by  some  eminent 
surgeons,'  as  Mr.  De  Morgan,  as  a  preHminary  to  the  reduction  of  some  simple 
and  compound  fractures  of  the  leg,  where  the  upper  end  of  the  lower  fragment 
is  much  tilted  forwards  and  reduction  seems  to  be  opposed  by  the  tension  of 
that  tendon.  The  need  for  this  measure  may  be  inferred  from  careful  exa- 
mination of  the  limb  under  chloroform.  If  the  tendon  under  these  circum- 
stances be  still  rigid,  I  have  no  doubt  that  much  good  maybe  obtained  by  its 

division,  though  in  the 
few  instances  in  which 
I  have  myself  practised 
the  operation  I  cannot 
say  that  it  was  success- 
ful in  obviating  defor- 
mity ;  and  in  one  the 
wound  suppurated  ex- 
tensively, and  this  sup- 
puration much  retarded 
the  cure. 

Finally,  I  may  say 
that  a  certain  amount 
of  displacement,  if  un- 
attended by  much  shortening,  is  not  a  very  grave  evil,  and  that  in  cases  of 
displaced  simple  fracture  it  is  better  to  acquiesce  in  this  result  than  to  run 
any  risk  of  converting  the  simple  into  an  inflamed  and  so  into  a  compound 
fracture  by  injudicious  attempts  at  complete  reduction. 

Fracture  of  the  bones  of  the  foot  are  singularly  rare,  considering  the 
great  frequency  of  falls  and  sprains  in  that  part,  showing  the  efficiency  of  the 
protection  which  the  ligaments  of  the  foot  afford.  They  are  met  with,  how- 
ever, both  as  the  result  of  direct  and  indirect  force. 

The  OS  calcis  is  fractured  from  falls  on  the  heel  or  from  the  passage  of  a 
'  See  the  first  figure  in  the  chapter  on  '  Tenotomy.' 


I'iG.  137.  Assaliui's  fraoture-box.  A,  foot-pieoe.  B  B  B,  buttons  for  attacli- 
ment  of  straps,  bandages,  &c.,  to  make  pressm-e  as  required.  C,  screw 
for  drawing  the  foot-piece  downwards  and  so  making  extension,  or 
increasing  it  from  time  to  time.  D,  screw  for  altering  the  inclination 
of  the  foot-piece.  E,  a  perforated  pad  attached  to  the  knee,  embracing 
and  fixing  the  patella,  and  thus  making  counter-extension. 


Fractures 
iu  the  foot. 
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Avheel  over  the  foot,  and  the  nature  of  the  injury  may  escape  detection.  This 
failure  of  diagnosis  may  be  of  little  moment  to  the  patient,  since  no  apparatus 
is  needed  to  keep  the  parts  in  position,  and  by  the  time  he  is  able  to  put  the 
foot  on  the  ground  the  bone  will  be  consolidated.  But  usually  the  increased 
breadth  of  the  heel  will  point  to  the  nature  of  the  injury,  and  crepitus  can  be 
detected  by  proper  manipulation.  In  some  cases  a  fragment  may  be  drawn  up 
the  leg  by  the  action  of  the  gastrocnemius,'  All  that  is  necessary  is  rest  and 
soothing  apphcations.  When  the  fracture  is  compound  and  the  fragments 
are  completely  severed,  it  may  be  well  to  remove  the  loose  portions. 

The  astragalus  can  only  be  broken  by  indirect  force,  and  when  fractured 
the  fragment  is  very  often  dislocated  also,  leading  to  the  symptoms  of  disloca- 
tion. When  this  is  complicated  with  a  wound  (compound  fracture  and  dislo- 
cation) the  displaced  portion  should  be  removed  ;  otherwise  the  parts  should 
be  reduced  and  kept  in  position  for  about  six  weeks,  when  the  power  of  stand- 
ing and  Avalking  will  probably  be  regained. 

Fractures  of  the  other  bones  of  the  tarsus  call  for  no  remark ;  indeed,  as 
separate  and  distinct  injuries  they  are  unknown,  though  any  of  the  smaller 
tarsal  bones  may  be  implicated  in  severe  crushes. 

Fractures  of  the  metatarsal  bones  and  phalanges  require  only  rest,  when 
simple.  When  compound,  the  question  of  amputation  is  regulated  mainly  by 
the  amount  of  the  accompanying  laceration. 

Dislocation  The  dislocations  of  the  hip-joint  are  usually  described  now,  as  they  were 
of  the  hip.  jriy  qij.  Astley  Cooper,  as  occurring  in  four  chief  directions:  1.  Upwards 
and  backwards  on  the  dorsum  ilii.  2.  Backwards  into  the  sciatic  notch. 
3.  Downwards  into  the  obturator  foramen.  And  4.  Inwards  on  to  the  pubes. 
Other  dislocations,  called  '  anomalous,'  are  met  with,  which  perhaps  would  be 
better  styled  '  uncommon  '  ;  the  fact  seeming  to  be  (as  stated  by  Mr.  Bryant^) 
that  '  there  is  good  reason  to  believe  that  the  head  of  the  thigh-bone  may  rest 
at  any  point  round  its  socket.' 

The  following  are  the  features  of  the  common  dislocations  : — 
1.  in  dislocation  on  to  the  dorsum  ihi,  the  limb  is  considerably  shortened, 
and  is  inverted,  so  that  the  knee  points  inwards  over  the  lower  part  of  the 
uninjured  thigh,  and  the  toes  rest  on  the  instep  of  the  somid  foot.  The  tro- 
chanter major  is  elevated,  lying  nearer  the  spine  of  the  ilium  than  natmral,  and 
is  turned  outwards,  so  that  the  buttock  is  broader  and  flatter  than  the  other  ; 
the  head  of  the  bone  is  to  be  felt  on  the  dorsum,  more  or  less  distinctly  accor- 
ding to  the  fatness  of  the  parts.  Voluntary  movement  is  abolished,  and  pas- 
sive motion  (which,  it  should  be  observed,  elicits  no  crepitus)  is  nearly  abolished 
in  all  other  directions,  but  may  be  eflfected  to  a  slight  extent  in  the  direction 
where  the  displacement  points  ;  i.e.  flexion,  adduction,  and  internal  rotation. 

The  diagnosis  of  this  injury  is  generally  very  easy — from  fracture  of  the 
neck  of  the  femur  by  the  fixed  position  of  the  limb,  the  absence  of  crepitus, 
and  the  position  of  the  bone  on  the  dorsum  ilii — from  dislocation  the  result 
of  disease  by  the  history  of  the  case — and  from  the  other  dislocations  by  the 
symptoms  which  will  be  immediately  described.^    Opinions  diflfer  as  to  the 

^  The  tuberosity  has  been  torn  from  the  rest  of  the  bone  by  muscular  action,  as  evi- 
denced by  a  case  reported  by  Dr.  Anningson  of  Burnley,  '  Brit.  Med.  Journ.'  Jan.  26, 1878. 
'■^  '  Bryant's  '  Practice  of  Surgery,'  2nd  ed.  vol.  ii.  p.  338. 

3  Mr.  Morris  calls  attention  to  a  symptom  which  he  says  may  always  be  verified  in  all 
dislocations  of  the  hip  backwards,  whether  recent  or  old— viz.,  the  loss  of  support  from 
behind  to  the  large  vessels  in  the  groin.  In  some  cases  the  outline  of  the  acetabulum 
can  be  made  out  by  firm  pressure  along  the  line  of  the  femoral  vessels  (op.  cit.  p.  1003). 
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causation  of  the  various  dislocations  of  the  hip.    The  simplest  theory,  and  Mode  of^ 
one  which  is  powerfully  supported  by  the  method  of  production  of  these 

of  disloca- 

dislocations  on  the  dead  subject,  is  that  which  Mr.  Morris  has  defended  in  tionsbi  tue 
a  very  interesting  paper  in  vol.  Ix.  of  the  '  Med.-Chir.  Trans."    It  is,  that 
all  dislocations  of  the  hip  are  the  result  of  forced  abduction  of  the  femur, 

and  '  that  the  posterior  dislocations  result  when 
flexion  and  rotation  inwards  accompany  abduc- 
tion '  (the  sciatic  being  caused  by  a  greater  degree 
of  flexion  and  inward  rotation  than  that  which 
produces  the  dorsal),  '  and  the  anterior  when  exten- 
sion outwards  accompanies  abduction,  while  the 
downward  or  thyroid  variety  occurs  during  abduc- 
tion unaccompanied  by  rotation. '  This  theory  has 
been  questioned  by  Mr.  Eve  ('  Med.-Chir.  Trans.' 
vol.  Ixiii.).  He  inchnes  rather  to  the  opinion  of  Sir 
A.  Cooper,  that  most  of  the  dislocations  backwards 
are  direct,  i.e.  that  the  femur  is  at  the  time  flexed 
and  adducted,  and  is  then  forced  directly  through 
the  back  of  the  capsule.^  Professor  Humphry 
also  beheves  that  the  dislocation  is  not  indirect, 
but  direct,— the  head  of  the  bone  being  driven 
through  a  rent  in  the  capsule,  at  the  lower  and 
back  part  of  the  joint,  behind  the  pubo-femoral 
hgament,  and  that  it  occurs  commonly  when  the 
thigh  is  adducted,  flexed,  and  inverted.  I  believe 
that  both  methods  occur,  i.e.  that  the  head  of  the 
bone  may  be  driven  directly  through  the  back  of 
the  capsule  while  the  Hmb  is  flexed  (its  position 
Fig.  138.  Dislocation  on  the  dorsum  on  the  dorsum  or  in  the  sciatic  notch  depending 

probably  on  its  degree  of  flexion),  or  indirectly 
from  laceration  of  the  internal  part  of  the  capsule  in  abduction,  the  head  of 
the  bone  being  directed  on  to  the  dorsum  ihi  or  sciatic  notch  by  the  subse- 
quent movements  of  the  hmb  or  trunk ;  but  which  is  the  more  frequent 
method  is  a  very  obscure  question.  The  forward  dislocations  occur,  no  doubt, 
in  abduction  of  the  limb,  the  head  of  the  bone  being  directed  on  to  the 
pubes,  when  the  patient  is  at  the  same  time  falling  backwards,  while  the 
foot  is  fixed,  as  in  Sir  A.  Cooper's  friend,  who  suffered  this  injury  from 
falling  backwards  while  his  foot  was  jammed  in  a  hole  in  the  pavement. 

The  parts  injured  in  dislocations  of  the  hip  backwards  are  the  capsule.  Parts  iu- 
the  round  ligament,  the  external  rotators,  to  a  variable  extent,  and  more  jjlgf^^cation 
rarely  the  glutei— even  in  some  cases  the  gluteus  maximus  and  occasionally  backwards, 
the  sciatic  nerve.    The  psoas  and  ihacus  muscles  are  put  on  the  stretch.^ 

The  period  at  which  reduction  can  be  effected  was  fixed  by  Sir  A.  Cooper  Reduction, 
at  about  two  months— and  this  seems  to  be  true  in  general — for,  though  dislo- 
cations have  been  successfully  reduced  at  very  long  periods  after  the  injury,* 
it  must  always  be  doubtful  whether  more  harm  will  not  be  done  by  the  neces- 
sary force  than  the  prospect  of  benefit  from  the  reduction  of  the  bone  justi- 
'  Also  in  his  articles  on  Injuries  of  the  Lower  Extremity,  '  Syst.  of  Surg.'  3rd  ed.  vol. 
i.  p.  1056. 

2  '  Lancet,'  Nov.  27,  1886,  p.  lOl.B. 

'  Mon-is,  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  1060. 

<  Mr.  Erichsen  gives  reference  to  several  cases  in  which  old  dislocations  have  been 
reduced.    The  longest  period,  however,  for  the  hip  is  seventy-eight  days. 
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fies.  This  must  be  left  to  the  judgment  of  the  surgeon,  founded  on  the 
symptoms  of  the  case  before  him,  and  the  result  of  careful  examination 
under  ana3sthesia.  lJut  it  may  be  observed  that  the  attempt  is  far  more 
hopeful  and  far  more  justifiable,  now  that  anresthetics  are  used,  than  it  was 
in  Cooper's  time.  The  obstacle  to  reduction  is  not  only  that  the  head  of  the 
bone  will  probably  have  contracted  adhesions  to  the  neighbouring  parts— for 

th  ese  adhesions  will  most  likely  yield  to  properly  applied  force  but  that 

the  shape  of  the  parts  may  have  changed,  the  acetabulum  being  more  or  less 
filled  with  inflammatory  deposit,  and  the  head  of  the  femur  enlarged  by  in- 
flammation, and  resting  in  a  new  socket  which  it  has  worn  for  itself  on  the 
dorsum  ilii.'  But  this  is  by  no  means  always  the  case.  Thus,  Mr.  Brod- 
hurst  says  that  he  has  found  the  cotyloid  cavity  retaining  its  depth  and 
covered  with  cartilage  after  the  head  of  the  femur  had  been  dislocated  for 
three  years,  and  refers  to  a  case  in  which  Fournier  found  the  acetabular 
cavity  perfectly  natural  thirteen  years  after  dislocation  ;  and  from  these 
cases  he  infers  that  the  altered  shape  of  the  head  can  never  prevent  the 
return  of  the  bone  into  the  articular  cavity.^  However,  I  cannot  but  believe 
that  inflammatory  changes  do  sometimes  go  on,  both  in  the  dislocated  head 


Pici.  139.    Keduction  of  ditlocatiou  ou  the  dorsum  ilii.   By  Sir  A.  Cooper's  method. 


and  in  and  around  the  articular  cavity,  which  render  the  secure  reduction 
of  the  joint  impossible  ;  and  that  the  presence  or  absence  of  these  changes 
depends  in  a  great  measure  on  the  amount  of  motion  of  the  parts. 

There  has  been  a  great  change  in  recent  times  in  the  proceedings  for 
reducing  a  dislocation  of  the  hip.  Sir  Astley  Cooper,  who  was  the  gi-eat 
authority  on  this  subject,  taught  that  the  difficulty  in  reduction  depended 
mainly  on  the  resistance  of  the  muscles,  and  prescribed  that  this  resistance 
should  be  overcome  by  traction  exercised  very  much  in  the  line  of  the  dislo- 
cated femur.  The  patient  was  accordingly  to  be  laid  on  his  back  and  the 
limb  extended  by  pulling  the  knee  in  a  direction  crossing  the  lower  third  of 
the  opposite  thigh  ;  the  pulleys  being  generally  used  and  applied  to  the 
femur  just  above  the  condyles,  while  the  pelvis  was  fixed  by  a  perineal  band 
to  a  staple  behind  the  patient's  head.  But,  since  the  use  of  anaesthetics, 
dislocations  are  generally  reduced  without  any  such  expenditure  of  force,  and 
the  success  of  the  '  flexion-method  '  lends  additional  probability  to  Bigelow's 
opinion,  that  the  obstacle  to  reduction  is  to  be  found,  not  in  the  muscles, 
but  in  the  resistance  of  the  fibrous  capsule  of  the  joint,  and  mainly  of  that 
excessively  strong  part  of  it  which  is  usually  described  as  '  ilio-femoral,'  and 

'  For  an  example  ot  the  enlargement  of  a  dislocated  bone,  and  the  new  socket  fomied 
on  the  surface  upon  which  it  rests,  see  the  head  of  the  radius  in  the  drawing  of  old  dis- 
location of  the  elbow,  Fig.  !)8,  p.  280. 

''^  '  St.  George's  Hospital  Keports,'  vol.  iii.  p.  70. 
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whicli  he  describes  and  figures  as  tlie  '  Y-ligament,'  the  fibres  bifurcating, 
more  or  less  clearly,  below  at  its  attachment  to  the  anterior  trochanteric  line, 
so  as  to  resemble  the  letter  Y  reversed.  The  object  of  this  plan  of  treatment 
is  to  endeavour  by  certain  movements  of  the  limb  to  make  the  head  of  the 

bone  retrace  the  same  steps  that  it  lias  taken  in 
the  production  of  the  dislocation,  and  thus  induce 
it  to  return  through  the  same  opening  in  the 
capsule  through  which  it  has  forced  its  way. 

In  all  cases  the  patieiit  must  be  completely 
antesthetised.  He  is  ]Dlaced  on  his  back  on  the 
floor,  and  the  surgeon  flexes  the  leg  on  the  thigh, 
and  the  thigh  on  the  pelvis.  This  flexion  is  to 
be  carried  to  its  extreme  limit ;  the  knee  being 
somewhat  adducted  and  brought  Avell  over  the 
middle  line  of  the  body.  By  this  means  the  head 
of  the  bone  is  carried  down  the  back  of  the  ace- 
tabulum to  its  lower  part,  and  the  ilio-femoral 
ligament  and  ilio-psoas  muscle  relaxed.  This 
position  is  to  be  maintained  for  some  few  mo- 
ments, and  then  the  limb  is  to  be  abducted  to  its 
fullest  extent.  This  forces  the  head  of  the  bone 
inwards  to  the  lower  and  inner  part  of  the  joint, 
near  or  opposite  to  the  rent  in  the  capsule,  if  the 
dislocation  has  been  produced  by  indirect  vio- 
lence. The  limb  is  now  to  be  rotated  outwards 
and  carried  down  into  the  extended  position. 
This  will  cause  the  head  of  the  bone  to  pass 
pici.uo.  Disiocat^u^mto  the  sciatic  ^hrough  the  rent  in  the  capsule  and  enter  the 

socket,  usually  with  a  sudden  snap.  If  manipu- 
lation does  not  succeed,  the  pulleys  must  be  employed  ;  but  it  seems  better 
to  place  the  patient  on  his  side  and  make  traction  on  the  bent  knee  (as  Sir 
Astley  recommends  in  the  sciatic  dislocation),  rather  than  by  direct  extension 
to  endanger  further  rupture  of  the  ilio-femoral  hgament. 


I'lG.  141.   Hcdiiotiou  o£  aislocutiou  into  tlie  sciatic  uotch,  by  Sir  A.  Cooper's  nietlioil. 


2,  Dislocation  of  the  head  of  the  femur  into  the  sciatic  notch,  or  dieloca-  pisioc'adon 

tion  backwards,  is  a  variety  of  the  dorsal  dislocation,  and  one  which,  if  we  g^.l,^^^c, 

adopt  Bigelow's  views,  need  not  be  described  separately  from  it.    It  is  dis-  notch, 
tinguished  from  the  dislocation  on  the  dorsum  merely  by  the  symptoms  being 
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less  marked  ;  there  is  less  shortening,  flexion,  and  inversion  ;  '  the  knee 
being  only  slightly  advanced,  and  the  great  toe  of  the  affected  side  resting 
on  the  ball  of  the  opposite  great  toe.  The  head  of  the  bone  is  also  much 
less  perceptible,  from  its  being  sunk  more  or  less  into  the  notch,  and  from 
the  mass  of  muscle  which  covers  it,  and  passive  motion  is  almost  abolished 
except  in  the  sense  of  flexion,  in  consequence  of  the  locking  hi  of  the  head 
of  the  femur. 

I  have  described  this  dislocation  according  to  the  accounts  left  by  the  best 
authors,  and  which,  as  far  as  my  memory  serves,  correspond  to  the  phenomena 
of  those  dislocations  which  I  have  seen,  in  which  the  head  of  the  bone  has  been 
thought  to  be  in  the  sciatic  notch.  At  the  same  time  we  must  recollect  that 
Professor  Bigelow  has  asserted  that  there  is  no  proof  that  the  head  of  the 
femur  was  really  lodged  or  impacted  in  the  sciatic  notch  in  any  case  ;  nor 
am  I  aware  of  any  post-mortem  examination  which  absolutely  proves  that 
the  head  of  the  bone  was  driven  into,  or  impacted  in,  the  sciatic  foramen. 


Pig  142.   This  figure  sliows  tlie  head  of  the  bone      Fig.  143.  This  figure  shows  the  lieiid  of  tlie  bone 
in  its  socket,  with  the  obturator  tendou  iu  its  dislocated  below  the  tendon  into  the  neighbour- 

natural  position  behind  it.   The  part  of  the  cap-  hood  of  the  sciatic  notch.   If  the  tendou  were 

sule  which  lies  beneath  the  tendon  and  behind  not  present  the  capsule  would  produce  mncli  the 

the  T-ligament  has  been  slit,  both  to  demonstrate  same  eflfeot  iu  binding  the  head  of  tlie  bone  close 

its  thickness  and  to  allow  the  head  of  the  bone  upon  the  ilium  without  the  iuterposit  ion  of  the 

to  rise  as  high  as  the  isohiatic  notch.— After  muscle.— After  Bigelow. 

Bigelow. 

In  the  cases  referred  to  by  Mr.  Quaui  (' Med.-Chir.  Trans.,'  vol.  xxxi.),  as 
dissected  immediately  after  the  injury  by  hunself  and  Beclard,  the  head  of 
the  bone  lay  rather  between  the  two  notches— i.e.  on  the  spine  of  the  ischium 
—than  in  the  foramen.  In  Mr.  Syme's  case  ('  Contrib.  to  Path.'  p.  277)  the 
head  of  the  bone  was  embedded  in  the  torn  fibres  of  the  gluteus  maximus, 
'  lying  in  the  great  ischiatic  notch  upon  the  gemelli  and  the  great  sacro-sciatic 
nerve.'  It  could  not,  therefore,  have  been  impacted  in  the  foramen.  Nor 
in  experiments  on  the  dead  body  have  I  ever  succeeded  in  driving  the  head 
of  the  bone  into  the  foramen,  though  it  may  easily  be  lodged  anywhere  near 
it ;  and,  in  fact,  the  entire  passage  of  the  head  of  the  femur  into  the  sciatic 
foramen  is  impossible,  from  their  relative  sizes.  That  Sir  A.  Cooper's  de- 
scription does  not  apply  to  all  dislocations  called  sciatic  is  plain  enough  from 
reading  the  cases  described  by  Quain,  Worniald,  and  others  ;  ^  but  I  think  it 

'  There  are  other  cases,  however,  in  which  the  inversion  is  even  greater  than  in  the 
dorsal  dislocation. 

-  Mr.  Samuel  Lee  has  related  an  interesting  case  of  dissection  of  a  recent  dislocation 
of  the  hip  backwards,  in  which  the  head  of  the  bone  was  situated  below  the  pynformis 
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is  aoint?  too  far  to  say  with  Bigelow  that  the  dislocation  should  not  be  sepa- 
rat°ely  described,  or  with  Malgaigne  that  it  is  an  invention  of  Sir  Astley 
Cooper's.  Prof.  Fabbri  has  described  two  kinds  of  the  posterior  luxation 
—one  which  he  calls  '  ischio-sciatic,'  in  which  the  head  of  the  bone  rests 
just  behind  the  acetabulum,  and  which  corresponds  to  Bigelow's  '  dorsal 
"dislocation  below  the  tendon  of  the  obturator  internus,'  both  in  the  position 
of  the  neck  with  regard  to  that  tendon  and  in  the  great  inversion  of  the  limb  ; 
while  in  the  other  kind,  which  he  calls  '  sacro-sciatic,'  the  head  of  the  bone  is 
carried  farther  back,  so  as  to  He  on  the  sciatic  notch.  It  is  far  less'perceptible 
from  the  surface  of  the  body,  and  all  the  characters  of  the  injury  correspond 
exactly  to  those  described  by  Cooper,    The  experiments  by  which  these  two 


Pig.  145.    ileduotion  of  tlie  obturator  dislocatiou. 
After  Sir  A.  Cooper's  method. 

forms  of  dislocation  may  be  produced  at  will  on  the  dead  subject  are  minutely 
described  in  Fabbri's  work. 

The  method  of  reduction  is  very  much  the  same  as  in  the  dorsal  disloca- 
tion. Sir  A.  Cooper  directs  that  the  patient  be  placed  on  his  sound  side, 
and  the  limb  drawn  across  the  opposite  thigh — i.e.  somewhat  flexed — in 
order  to  disengage  the  head  of  the  'bone  from  the  notch  ;  and  if  the  flexion 
be  a  little  more  than  Sir  Astley  figures,  the  method  will  in  all  probability 
succeed.    Pulleys,  however,  are  usually  unnecessary,  since  the  bone  can  be 

muscle  and  immediately  behind  the  acetabulum.  Here  the  capsule  of  the  joint  was 
freely  lacerated  all  round,  a  small  portion  only  remaining  attached  to  the  femur  in  front 
and  behind,  and  'in  manipulation  it  was  found,'  says  Mr.  Lee,  'that  the  muscles  were 
the  main  obstacle  to  reduction.'— ('  St.  George's  Hospital  Keports,'  vol.  vii.  p.  169.)  See 
also  Mr.  Eve's  paper,  '  Med.-Chir.  Trans.'  vol.  Ixiii. 
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into  the 
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foramen. 


Pig.  146.   EeJnctiou  of  thjToid  dislocation  by  rotating  and 
circumducting  the  flexed  thigh  inwards. — After  Bigelow. 


reclucecl  by  manipulation  quite  easily,  in  the  same  way  as  the  ordinary  dorsal 
dislocation.' 

8.  Dislocation  downwards  or  on  to  the  obturator  (thyroid)  foramen  is  a 
much  less  common  accident  than  those  above  descriljed.  It  is  a  well-marked 
injury,  differing  from  all  the 
other  lesions  about  the  hip- 
joint  in  the  fact  that  the  limb 
is  really  lengthened,''  at  least 
it  is  so  in  some  cases ;  while 
in  others  (as  in  one  under  my 
own  care  and  another  under 
that  of  Mr.  Rivington^)  the 
lengthening  is  only  apparent, 
and  is  due  to  inclination  of 
the  pelvis.  The  limb  is  ab- 
ducted and  is  also  usually 
somewhat  everted.  The  mus- 
cles on  the  inner  side  of  the 
limb  will  be  found  to  be 
on  the  stretch,  forming,  in 
Fabbri's  language,  '  a  tense 
cord  parallel  to  the  axis  of 
the  thigh,  beginning  at  the 
spine  of  the  pubes,  widening 
as  it  descends,  and  disappear- 
ing in  the  middle  of  the  thigh.'  There  is  considerable  pain,  probably  due 
to  stretching  of  the  obturator  nerve.  The  trochanter  is  less  prominent  than 
natural,  sometimes  forms  a  deep  de- 
pression, and  the  fold  of  the  buttock 
is  lower  than  on  the  other  side. 

I  have  seen  the  method  of  reduc- 
tion shown  in  Sir  A.  Cooper's  plates 
used  with  prompt  success  in  this  dis- 
location more  than  once.  This  method 
is  as  follows : — A  band  is  passed  round 
the  perinsBum,  and  is  hitched  under 
the  belt  which  steadies  the  pelvis. 
The  latter  encircles  the  two  iliac 
spines,  and  is  fixed  into  a  staple  in 
the  wall  on  the  patient's  sound  side. 
The  perinfeal  band  is  attached  to  the 
pulleys  on  the  patient's  injured  side 
and  somewhat  behind  his  head,  so 
that  extension  draws  the  head  of  the 
femur  upwards  and  outwards,  i.e.  towards  the  acetabulum.  The  surgeon 
grasps  the  foot  and  draws  it  across  the  middle  line  of  the  body — thus  also 

'  See  a  case  by  Mr.  Wormalcl  in  which  the  dislocation  was  i-educed  by  flexion  six 
weeks  after  the  accident,  when  pulleys  had  been  used  in  vain.—  '  Med.  Times,'  Aug.  16, 
1856. 

'  In  the  early  stages  of  hip-disease  the  limb  appears  to  be  lengthened,  but  this  ap- 
pearance is  deceptive. 

3  '  Med.  Times  and  Gaz.'  Oct.  27  and  Nov. 3, 1877.  The  limb  may  even  be  shortened, 
Morris,  op.  cit.  1075. 


Fig.  147.  Tlie  nieclianism  of  the  nianoeuvro  shown 
in  the  previous  figure  is  here  seen.  The  inner 
branch  of  the  Y-liganient  being  wound  round  the 
neck,  the  head  must  rise  towards  the  socket  as 
the  feuuir  is  depressed  inwards. — ^After  Bigelow. 
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prising  tlie  head  of  the  bone  outwards — and  reduction  is  then  in  most  cases 
easy.  The  flexion-method  consists  in  the  following  manipulation:  The 
patient  being  laid  on  the  floor,  the  hip  is  flexed  to  a  right  angle,  so  as  to  relax 
the  Y-ligament,  and  the  knee  is  bent  acutely,  to  give  a  purchase  for  the 
surgeon's  hands.  The  limb  is  a  little  abducted,  to  disengage  the  head  of 
the  femur  :  then  the  thigh  is  rotated  strongly  inwards  and  adducted,  the 
knee  being  carried  down  to  the  floor.  Occasionally,  rotation  ouhuards,  after 
the  limb  has  been  flexed  and  adducted,  will  succeed  in  reducing  the  disloca- 
tion when  the  above  method  has  failed. 

This  dislocation  may  also  be  reduced  by  flexing  the  limb  and  drawing 
the  head  of  the  bone  outwards  by  means  of  a  towel  passed  round  the  upper 
part  of  the  thigh,  or  by  placing  the  patient  with  a  post  between  his  legs 

  (the  bed-post  is  generally  used)  and  prising 

the  head  of  the  femur  outwards  by  crossing  the 
foot  inwards.  Or  the  limb  may  be  flexed  up- 
wards and  outwards,  and  the  head  of  the  bone 
dragged  or  jerked  directly  towards  the  socket. 
I  used  this  manipulation  with  success  in  a  case 
under  my  care,  after  attempts  by  circumduction 
inwards  had  failed.  The  patient  was  a  young 
muscular  man,  and  the  dislocation  had  only 
occurred  an  hour  or  two  previously.  Having 
failed  to  reduce  the  bone  by  the  method  figured 
above,  I  stood  over  the  patient,  his  pelvis  being 
steadied  by  assistants,  placed  my  right  foot  on 
the  horizontal  ramus  of  the  pubes,  and  dragged 
the  flexed  thigh  directly  upwards  towards  the 
acetabulum,  rotating  and  jerking  it,  in  order  to 
disengage  the  head  from  any  intervening  ob- 
stacles, and  lift  it  over  the  brim  of  the  ace- 
tabulum. After  about  a  minute  of  this  mani- 
pulation the  head  returned  into  the  cavity. 

Bigelow  agrees  with  Sir  A.  Cooper  in  stating 
that  in  the  manipulation  of  redaction  the  obtu- 
rator may  be  converted  into  a  sciatic  disloca- 
tion, but  he  does  not  seem  to  see  any  disadvan- 
tage in  this.     In  fact,  regarding  the  dorsal 
dislocation  (of  which  the  sciatic  is  a  variety)  as  one  easy  to  reduce,  he  recom- 
mends that  in  case  of  difiiculty  in  reducing  the  obturator  dislocation  it  should 
kbe  converted  into  a  dorsal,  and  then  reduced  as  above. 

I  Bigelow  also  describes  several  other  methods  of  reducing  this  dislocation, 
■which  I  think  it  unnecessary  to  quote.  From  the  ease  with  which  the  few  cases 
■of  obturator  dislocation  that  I  have  seen  have  been  reduced  by  Cooper's 
linethod,  I  should  be  myself  disposed  to  have  recourse  to  it  Avhen  moderate 
■attempts  by  manipulation  in  the  various  ways  above  described  had  failed. 
I  4.  The  last  of  the  four  regular  dislocations  of  the  hip  is  that  upon  the  Dislocation 
Ipubes,  which,  however,  is  not  a  common  accident.  I  can  only  remember 
■seeing  one  instance  of  it  ;  and  Bigelow,  whose  experience  of  these  accidents 
P appears  to  have  been  large,  says  he  had  never  met  with  it  in  the  living 
body. 

It  seems  that  the  head  of  the  bone  may  lie  either  in  front  of  (and  more 
or  less  upon)  the  horizontal  ramus  of  the  pubes,  or  on  the  ilium  below  the 

Y 


riG.  148.  Dislocation  on  the  pubes. 
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anterior  inferior  spine  ; '  and  the  further  inwards  the  head  of  the  bone  has 
been  thrown  the  further  outwards  must  the  lower  part  of  the  Hmb  be  turned. 
The  main  features  of  this  dislocation  are  the  eversion  of  the  foot,  with  slight 
shortening,  and  more  or  less  abduction.  The  head  of  the  bone  being  very 
readily  felt  will  iDrevent  any  possibility  of  confounding  this  injury  with  frac- 
ture of  the  neck  of  the  femur.^  In  reference  to  the  Y-ligament,  the  dis- 
location would  be  described  as  above  the  hganient,  and  Bigelow  believes  that 
the  eversion,  which  is  so  prominent  a  symptom  in  this  injury,  is  produced 
partly  by  the  tension  of  the  obturator  internus  muscle,  but  mainly  by  that  of 
the  ligament,  which  embraces  the  neck  of  the  bone. 

The  method  of  Sir  A.  Cooper  consists  in  drawing  the  dislocated  limb  down 
in  hyper- extension,  so  as  to  disengage  it  from  the  pelvis,  and  then  by  passing  a 
towel  rmder  the  upper  part  of  the  femur  the  head  of  the  bone  is  directed  towards 
the  acetabulum  and  lifted  over  its  edge,  the  limb  being  rotated  inwards  at  the 
same  time,  if  necessary,  by  grasping  the  knee  and  ankle. 

Reduction  by  manipulation  can,  however,  usually  be  effected.  The  plan 
consists  in  flexing  the  leg  on  the  thigh  and  the  thigh  on  the  pelvis  in  an 


Flg.  149.    Keduction  of  dislocation  on  the  pubes  by  Sir  A.  Cooper's  metluMl. 

abducted  position— that  is  to  say,  with  the  knee  carried  beyond  the  side  of  the 
patient's  body.  Circumduction  inwards,  so  that  the  knee  is  brought  to  aline 
parallel  to  the  median  hne  of  the  body,  is  now  to  be  performed.  The  knee 
must  not  be  carried  further  than  the  median  line,  otherwise  it  will  shp  past 
the  socket  and  become  displaced  backwards.  The  head  of  the  bone  is  now 
supposed  to  be  at  the  lower  and  inner  part  of  the  acetabulum,  and  rotation 
either  inwards  or  outwards  will  probably  succeed  in  effecting  its  reduction. 
Professor  Pirrie  recommends  the  former  ;  Mr.  Stokes  the  latter  plan. 

The  anomalous  dislocations  of  the  hip  on  record  have  by  this  time  become 

J  The  reader  may  be  referred  to  an  interesting  paper  by  Mr.  Cadge  of  Norwich,  in  the 
38th  vol.  of  the  '  Med.-Chir.  Trans,'  which  contains  a  very  clear  description  and  a  repre- 
sentation of  the  dissection  of  a  case,  rendered  doubly  important  by  the  fact  that  its 
symptoms  are  related  during  life  by  the  younger  Travers  (in  the  20th  vol.  of  the  same 
series),  and  that  it  is  quoted  in  one  of  the  editions  of  Sir  A.  Cooper's  great  work  (.5th  ed. 
p.  95)  as  an  instance  of  dislocation  on  the  pubes.  The  head  of  the  bone  lay,  however, 
really  not  on  the  pubes,  but  on  the  ilium,  occupying  the  interval  between  its  two  anterior 
spinous  processes ;  and  Mr.  Cadge  refers  to  four  other  cases,  two  of  them  verified  by 
dissection,  where  the  head  of  the  bone  was  in  this  position  ;  and  on  account  of  this  fre- 
quent  inaccuracy  (speaking  strictly)  of  the  ordinary  nomenclature,  Mr.  Cadge  would  sub- 
stitute the  term  '  dislocation  under  the  crural  arch,'  or  '  upwards  and  forwards,'  which 
•would  no  doubt  be  more  correct.  ,  •  , 

Mr.  Stokes  ('Brit.  Med.  Joum.'  Dec.  11,  1880)  mentions  two  cases  m  which  there 
was  an  absence  of  the  characteristic  inguinal  swelling  in  consequence  of  the  sinking  of 
the  head  of  the  bone  into  the  pelvis. 
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tolerably  numerous.    I  am  not  sure  that  a  description  of  them  would  be  Unusual  or 
Avorth  the  space  required.    The  one  which  is  of  most  consequence  is  that  a^s^oca-*"*^ 
variety  of  the  dorsal  dislocation  in  which  the  limb  is  everted,  called  in  Italy  tions. 
'  Monteggia's  dislocation,' '  in  which  the  affected  limb  is  crossed  more  or  less 
over  the  other  and  rotated  considerably  outwards — the  head  of  the  bone  lies 
near  the  anterior  superior  spine  of  the  ilium,  and  the  trochanter  is  very  pro- 
minent.   The  chief  element  in  the  production  of  this  dislocation  is,  as  Fabbri 
has  shoAvn,  violent  rotation  of  the  flexed  thigh  outwards,  and  it  can  be  reduced 
by  a  manoeuvre  not  very  dissimilar  to  the  reduction  of  the  dorsal  dislocation. 
The  limb  is  to  be  moderately  flexed,  slight  movements  of  internal  rotation 
and  *  waggmg '  movements  are  to  be  given  to  it,  and,  if  necessary,  the  head 
of  the  bone  is  at  the  same  time  to  be  directed  by  pressure  towards  the 
acetabulum. 

Other  anomalous  dislocations  are  those  doxonioards,  in  which  the  head  of 
the  bone  has  passed  beyond  the  obturator  foramen  into  or  near  to  the  lesser 
sciatic  notch, hackioards  and  doivmoards,^  where  it  is  lodged  between  the 
spine  of  the  ischium  and  the  acetabulum  ;  and  finally  that  in  which  the  head 
of  the  bone  is  thrown  fonoards  into  the  perinseum. 

Some  amount  of  fracture  of  the  acetabulum  tolerably  often,  as  it  seems, 
complicates  dislocation.  I  have  already  remarked  on  the  point  (p.  238),  and 
need  only  add  that  the  reality  of  the  injury  was  proved  by  dissection  in  Mr. 
Quain's,  Mr.  Eve's,  and  other  cases,  as  well  as  by  almost  unmistakable  symp- 
toms in  many  which  have  not  been  dissected. 

Traumatic  dislocations  of  the  knee  are  as  rare  as  pathological  dislocations  Dislocation 
are  common — a  surprising  testimony  to  the  efiicacy  of  the  mechanism  of  the 
joint,  since  the  articular  surfaces  are  so  flat  and  so  little  adapted  in  shape  to 
each  other  that  we  should  have  expected  them  to  have  been  easily  displaced  ; 
but  the  firm  capsule,  the  great  tendon  in  front  of  the  joint,  the  powerful  cru- 
cial ligaments,  and  the  strong  muscles  around  hold  these  large  flat  surfaces 
so  securely  together  that  we  very  seldom  see  even  partial  dislocation,  and 
complete  dislocations  are  amongst  the  rarest  accidents  in  surgery. 

The  usual  dislocation  is  a  partial  dislocation  laterally,  the  internal  arti- 
cular surface  of  the  tibia  being  thrown  on  to  the  external  condyle  of  the  femur, 
or  vice  versa.  The  alteration  in  the  shape  of  the  Hmb  and  in  the  axis  of  its 
two  parts  is  so  characteristic  that  the  injury  can  hardly  be  mistaken,  though, 
as  Mr.  Holthouse  has  pointed  out,  a  separation  of  the  lower  epiphysis  of  the 
femur  may  at  first  sight  present  some  resemblance  to  this  dislocation.  The 
dislocations  of  the  tibia  forwards  or  backwards  are  sometimes  complete  ;  and 
in  such  cases,  particularly  when  the  tibia  is  carried  forwards,  the  popliteal 
vessels  may  be  so  stretched  by  the  projection  in  the  ham  that  gangrene  may 
ensue.    The  nature  of  the  injury  is  obvious. 

Eeduction  in  all  these  injuries  is  generally  easy,  for  they  are  necessarily 
accompanied  by  great  laceration  of  the  neighbouring  structures.  If  the  skin 
is  also  torn,  so  that  the  dislocation  is  compound,  amputation  will  be  the 
safest  course  under  ordinary  circumstances,  though  in  young  siibjects  and  in 
the  simpler  cases  the  surgeon  may  justifiably  make  an  attempt  to  preserve 
the  hmb. 

The  patella  may  be  dislocated  on  to  either  condyle  of  the  femur,  an  acci- 

'  Fabbri,  op.  cit.  p.  COS).    Bigelow,  p.  92.    Morris,  in  '  Syst.  of  Surg.'  p.  1072. 
^  Lake,  '  Med.  Times  and  Gaz.'  June  2,  18oB. 
'  Adams,  '  Path.  Trans.'  vol.  xxi.  p.  305. 
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Jl'sliication  dent  which  usually  occurs  from  a  blow  on  the  part,  as  from  a  fall  on  the  edge 
patella.  hone,  but  sometimes  from  muscular  action  only.    The  patella  is  more 

commonly  thrown  on  to  the  outer  than  the  inner  condyle  ;  in  fact,  it  is 
believed  that  the  dislocation  inwards  is  only  possible  in  persons  whose  hga- 
ments  have  been  previously  relaxed.'  The  symptoms  when  the  dislocation 
is  complete  are  characteristic  :  '  the  articular  surface  of  the  patella  rests  on  the 
outer  side  of  the  condyle,  with  its  inner  margin  directed  forwards  ;  the  breadth 
of  the  knee  is  increased,  the  limb  is  slightly  flexed  and  fixed,  and  any  attempt 
to  move  it  from  this  position  causes  great  pain.'  If  the  dislocation  is  in- 
complete— i.e.  if  any  portion  of  the  articular  surface  of  the  patella  remains 
in  contact  with  the  trochlear  surface  of  the  femur — the  symptoms  are  less- 
marked,  though  similar. 

In  order  to  reduce  the  dislocation  the  quadriceps  muscle  must  be  relaxed 
by  flexing  the  thigh  on  the  pelvis,  the  body  being  at  the  same  time  bent  for- 
wards.   Then,  if  the  raised  edge  of  the  patella  be  depressed,  the  bone  will 
be  disengaged,  and  the  muscles  will  restore  it  to  the  natural  position.  The 
.  limb  should  be  placed  on  a  splint  for  two  or  three  weeks. 

Sometimes  the  patella  is  dislocated  edgeways,  either  its  outer  or  inner 
edge  being  buried  between  the  condyles  (usually  the  former,  according  to  Mal- 
gaigne).  The  dislocation  is  the  result  of  direct  violence,  and  in  some  cases 
much  difficulty  has  been  found  in  reducing  it,  or  it  has  actually  remained 
irreducible,  in  consequence  of  some  interlocking  of  the  edge  of  the  bone  which 
is  impacted  in  the  intercondyloid  notch. 

Reduction  can  generally  be  effected  by  the  method  described  above,  viz, 
pressure  on  the  prominent  edge  of  the  patella  with  the  thigh  flexed  on  the 
pelvis.  The  patient  should  be  placed  on  his  back,  with  the  shoulders  raised  ; 
the  surgeon  kneels  on  the  bed  facing  the  patient,  with  the  calf  of  the  injured 
limb  on  his  shoulder.  Both  hands  are  then  free  to  manipulate  the  bone 
into  its  place.  If  this  does  not  succeed,  sudden  and  forcible  bending  of  the 
knee,  whilst  the  patient  is  under  the  influence  of  an  anaesthetic,  should  be 
tried.  Subcutaneous  diAdsion  of  the  ligamentum  pateUte  and  tense  bands  of 
the  capsule  has  been  resorted  to,  but  does  not  appear  to  have  been  followed,  in 
the  recorded  cases,  by  any  beneficial  results,  and  is  not  to  be  recommended. 

The  term  '  dislocation  of  the  patella  upwards  '  is  applied  to  cases  in  which 
the  ligamentum  patellse  has  been  torn  and  the  lateral  attachments  of  the 
patella  also  so  far  lacerated  as  to  permit  of  a  considerable  amoimt  of  displace- 
ment upwards.  The  hollow  presented  below  the  patella  by  the  torn  liga- 
ment, and  the  exposure  of  the  trochlear  surface  of  the  femur  beneath  the  skin,, 
mark  the  nature  of  the  injury.  The  treatment  is  the  same  as  for  fracture  of 
the  patella.  I  once  had  the  opportunity  of  watching  a  case  for  some  time  in 
which  the  patient  obtained  almost,  if  not  quite,  complete  restoration  of  the 
functions  of  the  limb. 

Dislocation  The  semilunar  cartilages  are  apt  to  be  partially  dislocated  from  the  head 
of  semi-  Qf  the  tibia  by  slight  injuries,  such  as  a  stumble,  or  even  by  catching  the  toe 
tiiages?'^'  in  the  bedclothes,  when  their  attachments  have  been  previously  stretched  by 
inflammation  of  the  joint,  and  their  own  substance  enlarged  so  as  to  increase 
their  prominence.  The  symptoms  are  sudden  and  severe  pain  in  the  joint, 
which  remains  semiflexed  and  cannot  be  straightened,  with  some  synovitis. 
It  will  be  remarked  that  these  symptoms  closely  resemble  those  of  loose  car- 
tilage, and  it  seems  certain  that  many  of  the  cases  described  as  dislocation 


'  8ee  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  1081. 
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of  the  semilunar  cartilages  were  cases  of  loose  cartilage,  while  in  others  the 
precise  nature  of  the  injury  is  doubtful ;  but  in  the  well-marked  cases  in  which 
the  edge  of  the  interarticular  cartilage  has  been  felt  projecting,  and  the  ap- 
propriate manipulations  have  at  once  restored  the  motion  of  the  joint  at  the 
same  time  that  they  reduced  the  projection,  there  is  no  reason  to  doubt  the 
diagnosis,  and  there  are  two  dissected  specimens  on  record.'    The  necessary 
manipulation  consists  in  completely  flexing  the  knee  on  the  thigh,  which  caai 
be  done  gradually,  and  then  suddenly  extending  the  limb  fully.    As  this 
•may  be  otherwise  impossible,  Mr.  S.  Smith  of  Leeds    recommends  that  a 
few  feints  be  first  made  by  extending  only  to  a  right  angle,  and  then,  when  the 
patient  is  off  his  guard,  performing  the  complete  extension.    If  this  plan  does 
not  succeed,  the  limb  may  be  bent  (under  anaesthesia,  if  thought  desirable), 
and  an  assistant  having  placed  his  arm  in  the  popliteal  space,  to  serve  as  a 
fulcrum,  the  tibia  may  be  drawn  downwards  as  far  as  possible  and  rotated 
slightly.    At  the  same  time  pressure  may  be  made  on  the  projecting  edge  of 
the  cartilage  with  the  thumbs.    If  the  reduction  is  successful,  the  patient, 
who  could  not  move  his  limb  before,  can  at  once  walk  naturally.  The  treat- 
ment after  reduction  consists  in  the  maintenance  of  the  joint  at  perfect  rest 
for  about  three  weeks,  and  this  may  succeed  in  restoring  the  functions  of 
-the  part.    In  other  cases,  and  especially  when  the  joint  has  become  to  some 
extent  chronically  inflamed  and  the  ligaments  relaxed,  the  patient  is  liable 
to  constant  slipping  of  the  cartilage.    Kecently,  many  of  these  cases  have 
been  recorded  in  which  a  permanent  cure  has  been  effected  by  cutting  down 
on  the  displaced  cartilage,  drawing  it  back  into  its  natural  position  with 
forceps,  and  fixing  it  there  by  catgut  sutures  to  the  fascia  and  periosteum 
covering  the  tibia.  ^ 

Dislocation  of  the  head  of  the  fibula  is  illustrated  by  Boyer's  case,"*  in  Dislocation 
which  the  whole  bone  was  driven  upwards  and  dislocated  at  the  upper  ^^^.^^j^j^. 
tibio-fibular  joint  in  a  case  of  dislocation  of  the  ankle.    Generally,  however,  fibular 
this  dislocation  is  a  consequence  of  relaxation  of  the  ligaments.    If  met 
with  as  a  substantive  injury,  the  biceps  is  to  be  relaxed  by  bending  the  Imee, 
and  the  displaced  bone  forced  downwards.    A  compress  is  then  to  be  firmly 
adapted  to  the  head  of  the  bone  and  retained  there  by  strapping,  while  the 
knee  is  to  be  placed  on  a  splint  for  about  three  weeks. 

Dislocations  of  the  ankle  occur  in  four  different  directions.  Arranged  Disloca- 
in  the  order  of  their  frequency,  these  dislocations  of  the  bones  of  the  foot 
are  outwards,  inwards,  backwards,  and  forwards.  The  only  one  which  is  at 
all  common  is  the  dislocation  of  the  foot  outwards,  which,  as  being  always 
accompanied  by  fracture  of  the  fibula  above  the  malleolus,  is  called  Pott's  Pott's  tvac- 
J'ractttre,  after  the  surgeon  who  first  accurately  described  the  injury.  The 
fibula  is  fractured  usually  about  two  inches  above  its  lower  end ;  the 
internal  malleolus  is  prominent,  the  deltoid  ligament  being  ruptured ;  the 
astragalus  undergoes  a  partial  rotation  on  an  antero-posterior  axis  through 
its  centre,  so  that  its  upper  articular  surface  is  inclined  imvards  and  the  sole 
of  the  foot  everted.    The  dislocation  is  only  a  partial  one.    Very  frequently, 

'  Fergusson,  '  Tract.  Surg.'  5th  etl.  p.  3'2,S.  Sir  W.  Fergusson  does  not  say  which 
•cartilage  was  dislocated.  Godlee,  in  '  Path.  Trans.'  xxxi.  240.  In  this  case  it  was  the 
■external  semilunar  cartilage  which  was  dislocated. 

In  an  interesting  paper  entitled  '  On  Internal  Derangement  of  the  Knee-joint,' 
Lancet,'  Sept.  20,  1851. 

"  See  a  case  by  Annandale,  '  Brit.  Med.  Journ.'  April  18,  1885. 
'  Mai.  Chir.'  vol.  iii.  p.  883. 
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Dupuy- 
tren's  frac- 
ture. 


Fig.  150.  Pott" s  fractiu-e  ;  showing  the  projection  of  the  internal 
malleolus,  the  displacement  of  the  foot  outwards,  and  the  de- 
pression at  the  point  of  fracture  of  the  fibula. 


Dislocation 
of  ankle 
inwards. 


however  (in  fact,  I  think,  usually),  the  malleolus  of  the  tihia  is  fractured 
instead  of  the  ligament  being  ruptured,  so  that  the  injury  does  not  corre- 
spond exactly  to  Pott's  description.  The  cause  of  the  accident  is  almost 
always  a  fall  on  the  foot,  in  whicli  it  is  twisted  outwards.  Reduction  is 
usually  easy,  by  grasping  the  foot  and  drawing  it  downwards  (the  gastroc- 
nemius having  been  relaxed  by  bending  the  knee  and  extending  the  toes), 
and  then  manipulating  it 
into  position.  If  pain  and 
involuntary  action  of  the 
gastrocnemius  oppose  this 
manoeuvre,  an  anfesthetic 
must  be  given. 

Much  has  been  written 
on  the  treatment  of  Pott's 
fracture.  I  confess  that  I 
have  never  seen  a  case  which 
required  any  other  treatment 
than  an  ordinary  fracture  of 
the  leg  does — i.e.  either  side- 
splints  or  pasteboard  splints 
for  about  six  Aveeks ;  or,  if 
the  swelling  and  inflamma- 
tion of  the  joint  are  con- 
siderable, treatment  with  the 
part  exposed  in  a  fractm-e-box 
at  first ;  but  cases  may  occur 
in  which  there  is  some  un- 
usual difficulty  in  keeping  the 
foot  at  right  angles  to  the 
leg,  and  with  the  sole  level 
(which  is  the  main  point  in 
the  treatment  of  this  injmy), 
and  then  it  may  be  necessary 
to  adopt  one  of  the  methods 
recommended  by  Pott  or 
Dupuytren,  for  which  see 
p.  312. 

Somewhat  resembling  this 
injury  is  the  combination  of 
dislocation  of  the  foot  out- 
wards with  fracture,  which  is 
known  as  '  Du^Duytren's  frac- 
ture.' The  foot  is  displaced  outwards  and  upwards,  the  fibula  is  fractured, 
and  the  tibio-fibular  ligament  torn  away,  or  else  the  tibia  is  split  longi- 
tudinally and  its  fragment  displaced  along  with  the  lower  fragment  of  the 
fibula.'  It  dift'ers  from  Pott's  fracture  in  the  fact  that  there  is  a  complete 
separation  of  the  articular  surfaces  of  the  tibia  and  astragalus. 

The  dislocation  inwards  is  also  often  accompanied  by  fracture  of  the 
tibia  and  possibly  of  the  fibula  also.  It  is  caused  b}'  a  twist  of  the  foot  in 
the  opposite  direction,  and  requires  merely  the  same  treatment  as  fracture 


Pig.  151.  The  skeleton  of  the  foot  and  leg  in  a  case  of  Pott's 
fracture  in  which  tlie  internal  malleolus  is  not  injured.  After 
Pirrie. 


'  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  1092, 
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of  the  leg,  after  the  parts  have  been  carefully  reduced,  for  which  purpose 
aiifesthesia  may  be  necessary. 

Dislocation  of  the  foot  backwards  occurs  occasionally  as  the  consequence  Disiocatioti 
of  a  violent  shock  on  the  fore  part  of  the  foot,  or  a  fall  backwards  with  the 
foot  in  a  hole,  and,  like  other  dislocations  of  the  foot,  is  often  comphcated 
with  fracture  of  the  malleoh.  The  accident  is  easily  recognised  by  the 
shortening  of  the  dorsum  of  the  foot  and  the  relative  positions  of  the  leg  and 
heel  on  the  two  sides.  The  toes  are  generally  pointed  downwards.  Eeduc- 
tion  is  generally  easy,  but  the  tendo  AchilHs,  according  to  Mr.  Bryant,  some- 
times requires  di^dsion  before  the  parts  can  be  kept  in  position.^ 

The  opposite  dislocation— that  of  the  foot  forwards— is  still  more  rare.  Dislocatiou 
The  heel  is,  of  course,  shortened  more  or  less  as  the  dislocation  is  more  or  f^^"^^^^^ 
less  complete.    It  is  distinguished  fi-om  fracture  low  down,  with  displacement, 
by  the  position  of  the  malleoli,  which  would,  of  course,  be  carried  away  with 


f  IG.  152. 


Dislocatiou  of  the  foot  iiiwards. 
Aiter  PiiTie. 


Fig.  153.  Partial  aislocatiou  of  the  astragalus  for- 
wai-ds  ;  the  posterior  part  of  the  bone  is  still  iu  con- 
tact with  the  articular  surface  of  the  tibia. 

a.  The  rounded  head  of  the  astragalus,  pro- 
jecting on  the  dorsum  of  the  foot  about  as  far 
forward  as  the  root  oC  the  great  toe. 

6.  The  external  malleolus,  which  remains  in 
position,  and  in  front  of  which  is  seen  the  articular 
facet  corresponding  to  it  outhe  astragalus.— From 
a  preparation  in  the  Museum  of  St.  George's 
Hospital.    Ser.  i.  Ko.  212«. 


the  foot  in  fracture,  and,  therefore,  retain  their  natural  relation  to  the  heel ; 
while  in  dislocation  they  would  be  nearer  to  the  heel  than  natural.  Eeduc- 
tion  has  often  been  found  impossible,  but  the  section  of  the  tendo  Achilhs  has 
been  known  to  facilitate  it.'^ 

As  a  complication  of  severe  injuries  the  astragalus  may  be  driven  up- 
wards between  the  tibia  and  fibula  ;  but  this  can  hardly  occur  without  con- 
siderable fracture  of  both  of  these  bones.  Still  a  true  dislocation  upwards 
is  spoken  of  by  Fergusson  and  Bryant,  and  Mr.  Morris  describes  a  case 
under  Mr.  De  Morgan's  care  hi  which  there  seems  to  have  been  no  evidence 
of  fracture. 

When  these  dislocations  are  compound,  amputation  used  to  be  considered  JP^^P^';"*^ 
necessary,  till  Sir  A.  Cooper  showed  that  this  was  not  always  the  case.    It  tions. 

'  Bryant's  '  Surgery,'  vol.  ii.  p.  350.    Cock,  in  '  Guy's  Hosp.  lleports,'  1855. 
Poland,  '  Guy's  Hosp.  Reports,'  1856.        "  '  Syst.  of  Surg.'  brd  ed.  vol.  i.  p.  1094. 
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remains  true,  however,  that  it  is  very  frequently  the  safest  course,  thougli  in 
young  healtliy  persons,  wliere  the  vessels  have  escaped  damage  and  there 
are  no  other  serious  complications,  the  limb  and  tlie  joint  may  often  be 
saved.  Ankylosis  will  ensue,  but  the  increased  mobility  of  the  transverse 
tarsal  jomt  will  in  a  great  measure  compensate  for  this.  In  other  cases 
where  there  is  much  comminution,  the  surgeon  may  remove  the  loosened 
portions  of  bone,  or  even  excise  the  whole  joint.'  When  the  hmb  is  to  be 
saved  the  wound  must  be  thoroughly  cleansed  with  some  antiseptic  fluid 
free  drainage  must  be  provided  for,  and  then  carefully  closed  with  equable 
and  gentle  pressure.  Suppuration  should  be  watched  for,  and  the  matter 
evacuated  as  early  as  possible,  and  such  general  treatment  adopted  as  the 
pain  or  fever  indicates.  Secondary  amputation  not  unfrequently  becomes 
necessary. 

S'thcls-"  ^dislocation  of  the  astragalus,  by  which  is  meant  a  dislocation  of  that 
tragalus.  bone,  both  from  its  articulation  with  the  bones  of  the  leg  in  the  ankle-joint, 
and  from  those  with  the  os  calcis  and  scaphoid,  in  the  tarsus,  is  a  very  severe 
and  dangerous  injury.  It  must  not  be  confounded  with  that  which  foiTas 
the  subject  of  the  next  section,  viz.  the  dislocation  of  the  bones  of  the  foot 
from  the  astragalus,  the  suhastmgaloid  dislocation,  in  which  the  ankle-joint 
is  unaffected.  The  diagnosis  rests  upon  the  unnatural  relation  between  the 
head  or  other  projecting  part  of  the  displaced  astragalus  and  either  of  the 
malleoli  which  may  be  perceptible.  In  the  subastragaloid  dislocation, 
though  the  head  of  the  astragalus  is  unnaturally  prominent,  it  retains  its 
natural  distance  from  the  malleoh  ;  but  when  the  astragalus  is  itself  dislo- 
cated, in  whatever  direction  the  dislocation  may  have  been,  this  measurement 
is,  of  course,  altered. 

The  directions  in  which  the  astragalus  may  be  dislocated  are  forwards, 
backwards,  and  to  either  side,  the  latter  being  compound.  The  dislocation 
forwards  is  the  most  common  (Fig.  153).  The  head  of  the  displaced  bone 
farms  a  considerable  prommence  on  the  dorsum  of  the  foot  far  in  front  of  its 
normal  position  :  one  or  other  malleolus  is  usually  buried  in  the  foot ;  the 
movements  of  the  ankle-joint  are  abolished.  There  may  be  a  wound  exposing 
the  displaced  bone,  and  in  many  cases  a  h-acture  co-exists  with  the  disloca- 
tion,^ so  that  strictly  only  a  portion  of  the  bone  is  dislocated.  The  part 
which  retains  its  natural  connections  is  generally  the  articulating  surface  of 
the  head. 

In  dislocation  of  the  astragalus  backwards  the  posterior  edge  of  the  bone 
presses  on  the  tendo  Achilhs,  the  tibia  is  prominent  in  front,  and  the  ante- 
rior part  of  the  foot  appears  shortened.  ^ 

The  lateral  dislocations  are  complicated  with  laceration  of  the  skm,  and 
often  with  fracture  of  the  malleolus,  though  instances  are  recorded  in  which 
the  malleoli  have  been  proved  to  be  entire. 
«i"a"°  °*  dislocations  described  as  forwards  or  backwards  there  is  almost  always 

galus!"  '  some  amount  of  twisting  or  rotation  of  the  bone.  And  cases  have  been  put 
on  record  in  which  without  any  absolute  dislocation  the  astragalus  is  turned 
more  or  less  completely  on  its  own  axis,  whether  horizontal  or  vertical.  The 
latest  of  these  cases  is  that  related  by  Mr.  Barwell  in  the  60th  volume  of  the 

'  See  a  successful  case  of  primary  excision  of  the  ankle  by  Mr.  H.  Lee,  in  '  Med.-Cliir. 

Trans.'  vol.  Ivii.  p.  137.    Hince  the  publication  of  that  case  Mr.  Lee  has  ijerfornied 
another  similar  operation  at  St.  George's  Hospital. 
B.  Phillips,  in  '  Med.  Gazette,'  for  1834. 
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^  Med.-Chir.  Trans.,'  where  the  reader  will  find  references  to  the  few  others 
on  record.  In  Mr.  Barwell's  case  there  was  also  dislocation  of  the  foot 
from  the  astragalus,  and  a  wound  exposing  the  bone,  which  was  excised. 
In  cases  of  mere  version  of  the  astragalus  there  may  be  much  difficulty  ni 
forming  a  diagnosis  ;  but  if  the  nature  of  the  displacement  should  be  recog- 
nised, the  surgeon's  treatment  will  be  regulated  by  the  amount  of  concomi- 
tant injury.  Where,  as  in  Mr.  Barwell's  case,  there  is  also  dislocation  of 
the  foot,  and  the  twisted  bone  is  exposed  by  a  wound,  I  cannot  doubt  that 
excision  is  indicated.  In  some  less  complicated  cases  it  might  be  possible  to 
preserve  the  bone,  whether  restored  or  not  to  its  normal  relations. 

Simple  dislocations  of  the  astragalus  ought  to  be  reduced  when  that  is 
possible.  An  anajsthetic  is  usually  required,  and  the  patient  should  be 
brought  fully  under  its  influence.  If  the  entire  bone  has  been  driven  for- 
wards out  of  the  ankle-joint,  it  is  clear  that  the  contraction  of  the  muscles 
forming  the  tendo  Achillis  has  to  be  overcome  before  the  bones  of  the  foot 
can  be  drawn  away  from  the  tibia  and  fibula.  The  first  point,  therefore,  is 
to  endeavour  to  effect  this  by  bending  the  knee  and  exercising  steady  traction 
on  the  foot,  and  if  this  should  fail  and  the  tendon  is  felt  firmly  contracted, 
to  divide  it  subcutaneously.  If  reduction  is  still  impossible,  careful  search 
should  be  made  for  the  anterior  tibial  tendon,  which  sometimes  slips  round 
the  displaced  head  of  the  bone  and  prevents  its  reduction.  If  this  or  any 
other  tendon  can  be  felt  on  the  stretch,  it  will  be  well  to  divide  them.  Finally, 
on  the  failure  of  all  such  efforts  the  case  is  to  be  left  alone.  Instances  have 
occurred  in  which  all  has  gone  on  well,  union  has  taken  place  between  the 
displaced  astragalus  and  the  parts  around  it,  and  the  patient  has  recovered 
with  a  foot  lamed,  indeed,  but  quite  useful.  Usually,  however,  matters  do 
not  go  on  so  kindly.  Either  suppuration  sets  in  or  else  (with  or  without 
suppuration  and  diffuse  inflammation)  gangrene  comes  on.  In  the  latter 
case  amputation  should  be  at  once  performed  as  low  down  as  is  consistent 
with  dividing  healthy  parts.  In  cases  of  suppuration  unaccompanied  by 
gangrene,  in  healthy  youthful  subjects  the  bone  should  be  excised,  and  even 
in  those  more  advanced  in  life  the  same  course  is  perfectly  defensible.  A 
free  incision  should  be  so  made  as  to  avoid  the  anterior  tibial  artery,  the 
bone  should  be  denuded  sufficiently  to  afford  a  firm  grasp  for  the  lion-forceps, 
by  means  of  which  it  should  be  twisted  out  of  its  bed,  any  remaining  attach- 
ments being  divided,  and  care  being  taken  to  avoid  the  tendons,  vessels,  and 
nerves.  Recovery  is  marvellously  complete  after  this  operation.  I  have 
seen  patients  who  were  able  to  walk  almost  if  not  quite  as  well  and  as  far 
as  before  the  injury. 

In  cases  of  compound  dislocation  the  choice  generally  lies  between  excision 
and  amputation,  the  surgeon  being  guided  by  the  amount  of  concomitant 
'njury,  and  by  the  state  of  health  and  age  of  the  patient.  There  are  even 
ases  in  which  the  injury  to  the  surrounding  parts  is  slight  and  the  patient's 
ondition  exceptionally  encouraging,  where  an  attempt  may  be  made  to  reduce 
he  bone  and  procure  its  consolidation  with  the  parts  around — in  which  case, 
hough  the  movements  of  the  ankle  will  be  abohshed,  the  foot  will  be  on  the 
-ame  level  as  the  other.  Such  an  attempt  to  save  the  bone  could,  however, 
nly  be  justifiable  in  the  most  favourable  conditions  of  age  and  health. 
As  a  general  rule  the  removal  of  the  displaced  bone  is  indicated. 

The  rest  of  the  foot  is  sometimes  dislocated  from  the  lower  surface  of  Subastra- 
the  astragalus,  an  injury  which  was  at  first  confounded  with  the  dislocation  ^i"\°c^ation. 
of  the  astragalus  itself,  and  which  certainly  bears  a  good  deal  of  resemblance 
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to  it,  both  in  its  symptoms  and  treatment ;  but  as  the  anatomy  of  the  injury 
is  quite  difterent,  and  there  are  some  important  points  of  difference  in  its 
surgical  mana;?ement,  it  is  necessary  to  bear  the  difference  in  mind.  A 
comparison  of  Figs.  158  and  154  will  make  it  clear  to  the  reader  at  once. 
Jii  the  former  the  astragalus  has  been  driven  in  great  part  out  of  the  box 

formed  for  it  by  the  upper 
articulations  of  tlie  ankle 
above,  the  joint  surfaces  of 
the  calcaneum  below,  and 
that  of  the  scaphoid  in 
front.  In  the  latter,  on 
the  other  hand,  the  astra- 
galus retains  its  connection 
with  the  bones  of  the  leg, 
the  ankle-joint  is  quite  in- 
tact, and  the  injury  affects 
only  the  astragalo-calca- 
nean  and  astragalo-sca- 
phoid  joints.     The  other 

Subastragaloid  di.loontion.  Mr.  Keate's  case,  described  by  ^0°* 
Pollock  m  '  Mefl-Clm-.  Trans.' vol.  xlii.  p.  40,  «, Tendon  of   fact,   driven   off    h'Om  the 


lower  surface  and  head  of 
the  astragalus.  Hence  the 
term  '  subastragahid  dis- 
location'— i.e.  dislocation 


tibialis  aiiticiis.  6.  The  head  of  the  astragalus  projecting  beyoml 
and  internal  to  this  tendon,  which  is  lodged  in  the  neck  of  the 
boue.  Tlie  astragalus  is  still  in  its  natural  connection  to  the  bones 
of  the  leg.  Its  posterior  inferior  extremity  is  pressed  into  tlie 
groove  on  the  upper  surface  of  the  os  calcis.  There  is  no  fractm-e 
e.Kcept  of  the  tip  of  the  external  malleolus,  which  still  retains  its 
ligamentous  connection  with  the  os  calcis.  The  tendons  are  seen 
not  to  have  been  divided,  and  the  dislocation  remained  unreduced 

Amputation  was  afterwards  required,  but  the  patient  died.— From  r>t  tliP  r><3  f»nlpi"«  nnri  aoa 
a  prepai-atioii  m  St.  George's  Hospital  Museum.    Ser.  i.  Is'o.  212.  "°  LALLlb    dUU  bLd. 

phoid  bones  from  the  as- 
tragalus— which  is  now  usually  applied  to  the  injury.  The  main  diagnostic 
sign,  as  explained  in  the  previous  section,  is  that  the  distance  between  the 
head  of  tlie  astragalus  and  the  malleoli  or  malleolus  is  normal.  This  can 
always  be  ascertained ;  for  though  one  malleolus  may  be  buried  in  the  soft 
parts,  the  other  is  thereby  rendered  prominent.^ 

The  foot  is  displaced  usually  inwards  or  outwards,  the  sole  bemg  everted 
in  the  former  and  the  external  malleolus  buried,  and  vice  versa  in  the  latter 
form  of  dislocation.  In  the  dislocation  of  the  foot  outwards,  the  tibial 
tendons  being  displaced,  one  or  other  of  them  is  apt  to  slide  behmd  the  head 
of  the  astragalus.  In  Fig.  154  it  is  the  tendon  of  the  tibialis  anticus  which 
thus  embraces  the  neck  of  the  bone  ;  in  other  cases  it  has  been  that  of  the 
tibialis  posticus,  while  a  case  is  on  record  -  in  which  reduction  could  not  be 
effected  until  both  these  tendons  had  been  divided. 

Subastragaloid  dislocation  of  the  foot  either  backwards  or  forwards  also 
takes  place,  the  latter  much  more  rarely,  as  it  seems  :  or  displacement  ante- 
riorly or  posteriorly  is  combined  with  the  lateral  dislocation.  This  was  so  in 
the  case  which  furnished  Fig.  154 — the  bones  of  the  foot  being  driven  so  far 
backwards  that  the  projecting  head  of  the  astragalus  rested  on  the  cuneiform 
bones,  and  its  calcaneal!  facets  on  the  cup-shaped  articulating  surface  of  the 
scaphoid. 


'  In  a  case  quoted  by  Mr.  Pollock,  from  Sir  J.  Paget's  practice,  it  is  said  :  '  There  was 
no  swelling  about  the  foot  or  ankle,  and  the  nature  of  the  injury  was  as  evident  as  it- 
would  have  been  in  a  skeleton.  The  astragalus  was  felt  in  its  normal  relation  to  the 
tibia  and  fibula.' 

Quoted  by  Mr.  Pollock  in  '  Med-Chir.  Trans.'  vol.  xliii.  p.  6G. 
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The  treatment  of  this  injury  will  depend,  in  the  first  place,  on  the 
presence  or  absence  of  laceration  of  the  skin,  or  of  extreme  contusion.  If 
the  injury  he  compound,  most  surgeons  hold  that  amputation  is  necessary. 
There  are,  however,  cases  in  which  an  attempt  to  preserve  the  part  may  be 
made,  such  cases  being  those  in  which  the  wound  is  a  tolerably  clean  one, 
the  soft  parts  little  injured,  and  the  patient  young  and  in  good  health.  In 
other  cases,  where  the  astragalus  is  much  exposed,  or  somewhat  injured,  but 
the  other  conditions  are  favourable,  it  is  right  to  excise  the  astragalus.  But 
in  the  majority  of  compound  dislocations  the  better  course  appears  to  be  to 
remove  the  foot,  which  may  be  done  either  by  Syme's  or  Pirogoff's  method, 
or  by  the  subastragaloid  amputation,  if  the  projecting  bone  be  uninjured. 

When  the  surgeon  determines  to  reduce  the  dislocation,  the  patient 
should  be  thoroughly  narcotised,  the  knee  bent  and  the  foot  extended,  so 
as  to  relax  the  gastrocnemius  as  much  as  possible,  and  attempts  made  to 
manipulate  the  parts  into  position.  This  will  often  succeed,  especially  when 
the  foot  is  dislocated  inwards  or  forwards.  But  if  the  tendo  Achillis  is  much 
stretched,  and  all  attempts  at  reduction  increase  its  tension,  it  will  become 
necessary  to  divide  it  subcutaneously,  and  then  the  dislocation  inwards  will 
probably  yield  to  the  manipulation.  In  the  dislocation  outwards  the  tibial 
tendons  should  next  be  divided,  if  they  can  be  felt  on  the  stretch.  There 
are,  perhaps,  cases  in  which  these  tendons  may  require  division,  and  not  the 
tendo  Achillis.  Finally,  on  the  failure  of  these  measures,  the  case  should  be 
left  to  itself,  the  foot  being  hghtly  supported  on  a  splint,  and  cold  sedulously 
applied  to  ward  off  inflammation.  On  the  first  appearance  or  threatening  of 
active  inflammation  excision  of  the  astragalus  should  be  performed,  otherwise 
amputation  may  become  necessary. 

Dislocation  of  any  of  the  separate  bones  of  the  tarsus  is  an  accident  of  Disioca- 
doubtful  occurrence.  Such  accidents  have  been  described,  but  the  correctness  tj^on^  of  the 
of  the  description  is  still  uncertain,  except  that  the  internal  cuneiform,  it  seems  metatarsus, 
certain,  is  sometimes  dislocated  along  with  the  first  metatarsal  bone.^  Disloca- 
tions  of  the  metatarsus  affect  either  single  bones,  two  or  more,  or  finally  the 
whole  metatarsus.  Dr.  E.  W.  Smith  ^  has  recorded  two  cases  in  which  he 
fomid  old  dislocations  of  the  metatarsus  upwards,  and  has  figured  and  minutely 
described  the  appearances  both  before  and  after  dissection  ;  and  Dr.  Hitzig  has 
collected  twenty-nine  cases  of  various  dislocations  of  the  metatarsus,  in  sixteen 
of  which  the  whole  metatarsus  was  dislocated,  viz.  in  eleven  upwards,  in  one 
downwards,  in  three  outwards,  and  in  one  inwards.  Thus  the  dislocation 
upwards  is  seen  to  be  by  far  the  most  common.^  These  injuries  are  usually 
caused,  according  to  Professor  Smith,  by  a  fall  or  leap  from  a  height,  but 
may  also  be  produced  by  a  weight  passing  over  the  foot.  The  s3'mptoms  are 
obvious  ;  the  hinder  part  of  the  foot  and  the  ankle  are  natural ;  in  disloca- 
tions of  single  bones  or  of  part  of  the  metatarsus  the  toes  are  correspondingly 
shortened,  and  the  projection  of  the  displaced  bones  is  quite  perceptible  ;  in 

'  I  would  refer  the  reader  to  Mr.  Morris's  essay,  wheve  he  will  find  a  risuini  of  the 
recorded  cases.  Mr.  Morris  admits  the  reality  of  dislocation  of  the  os  calcis  from  the 
astragalus  and  cuboid  bones,  and  also  dislocation  of  the  medio-tarsal  joint,  of  which 
latter,  indeed,  he  refers  to  a  dissected  specimen.  '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  pp.  1103 
et  sqq. 

'  '  On  Fractures  and  Dislocations,' p.  224. 

»  '  Berlin.  Klin.  Wochenschrift.'  See  an  abstract  in  '  New.  Syd.  Soc.  Bienn.  Eetr.' 
18G5-6,  p.  273.  Three  cases  of  dislocation  of  the  fourth  metatarsal  bone  on  to  the  dorsal 
surface  of  the  cuboid  will  be  found  in  the  '  Gaz.  des  Hop.'  Aug.  15,  1870. 


382 


INJURIES  OF  THE  LOWER  EXTREMITY. 


the  dislocation  of  the  whole  metatarsus  the  whole  foot  is  shortened  and  the 
sole  rendered  convex  instead  of  concave.  If  tlie  injury  is  recent,  extension 
and  counter-extension  under  chloroform,  witli  pressure  on  the  displaced 
bones,  will  probably  succeed  in  reducing  it ;  but  Hitzig  wisely  deprecates  too 
violent  attempts  at  reduction  ;  and  the  accounts  of  several  cases  show  that 
even  if  the  dislocation  bo  unreduced  the  foot  in  time  becomes  useful. 

The  toes  are  but  rarely  dislocated,  and  then  it  is  almost  always  the  first 
phalanx,  and  is  always  upwards.  The  great  toe  is  most  commonly  the  sub- 
ject of  this  lesion,  and  when  it  is  so  the  same  difficulty  may  be  experienced 
as  in  the  thumb,  and  probably  from  the  same  cause.  As  the  injury  is  often 
compomid,  there  would  be  no  hesitation  in  such  a  case  in  removing  the  head 
of  the  bone  ;  but  in  simple  dislocation,  if  there  were  much  diiliculty  in  re- 
ducing it,  it  would  be  better  to  leave  it  alone.  Of  the  dislocation  of  the  second 
row  of  phalanges  Malgaigne  could  find  only  two  examples,  and  in  both  the 
dislocation  was  compound  and  was  reduced. 
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CHAPTER  XVI. 

GUNSHOT  WOUNDS. 

I  NEED  hardly  say  that  m  a  work  of  this  size,  intended  mainly  as  an  intro- 
duction to  the  practice  of  civil  life,  the  subject  of  gunshot  wounds  cannot 
be  treated  at  full.  Beaders  who  wish  to  have  the  whole  subject  placed  before 
them  by  the  hand  of  a  master  will  consult  Mr.  Longmore's  '  Treatise  on 

Gunshot  Injuries.'  . 

Gunshot  wounds  are  defined  as  wounds  caused  by  missiles  projected  by 
the  force  of  an  explosion,  and  they  are  therefore  sometimes  divided  into  those 
which  are  direct,  i.e.  caused  by  a  body  which  (hke  the  bullet  or  the  fragment 
of  a  gun  which  has  burst)  is  projected  by  the  force  of  the  explosion  itself; 
and  ijidirect,  i.e.  caused  by  some  body  (such  as  a  splinter  or  a  fragment  of  a 
wall)  which  has  been  set  in  motion  by  the  projectile. 

Gmishot  Avounds  are  lacerated  and  contused  in  the  highest  degree,  and  Mode  of 
formerly  were  almost  inevitably  followed  by  suppuration  and  sloughing. 
Then  the  introduction  of  septic  matter  from  without,  the  insanitary  condi- 
tions under  which  the  patient  was  placed,  and  the  too  frequent  interference 
with  the  wound  rendered  the  occurrence  of  suppuration  all  but  certain.  In 
the  present  day,  however,  the  more  perfect  knowledge  of  the  treatment  of 
wounds  and  the  greater  attention  which  is  paid  to  sanitary  arrangements 
render  the  heahng  of  a  gunshot  wound  without  suppuration  by  no  means  an 
uncommon  event,  and  even  in  cases  where  it  does  occur,  the  local  and  general 
symptoms  are  very  much  less  than  they  were  in  no  very  distant  times.  No 
doubt,  also,  this  possibihty  of  primary  union  has  been  increased  by  the  in- 
troduction of  the  '  modern  arms  of  precision,'  which  project  their  bullets  at  a 
greatly  increased  speed,  so  as  to  cut  through  the  tissues  more  hke  a  loiife  (a 
result  to  which  the  conical  shape  of  the  bullets  also  contributes),  instead  of 
tearmg  and  contusing  them,  as  the  old  bullets  always  did,  since  these  latter 
rapidly  lost  their  velocity  as  they  traversed  the  tissues.    But  as  respects  the 
fatality  of  gunshot  injuries  any  slight  diminution  in  the  tendency  to  slough- 
ing in  the  track  of  the  wound  which  may  be  occasioned  by  the  use  of  rifled 
arms  is  far  more  than  comiterbalanced  by  the  great  increase  of  force  acquired 
by  the  projectiles  used  in  modern  warfare.    It  is  not  only  that  their  great 
speed  enables  them  to  pass  through  the  body  of  one  man  after  another  when 
standing  in  a  mass— a  result  to  which  their  lower  trajectory  also  much  con- 
tributes, and  therefore  that  they  cause  many  more  wounds  in  proportion  to 
the  number  of  bullets  discharged— but  also  the  wounds  inflicted  on  each 
individual  are  more  grave.    For  the  old  round  bullets  used  to  be  constantly 
deflected  by  the  edge  of  a  bone,  a  tense  fascia,  a  muscle  suddenly  starting 
into  action,  and  thus  the  subjacent  viscera  often  escaped,  so  that  a  ball  might 
enter  at  the  front  of  the  chest  and  pass  out  at  the  back,  and  yet  the  track 
might  be  entirely  outside  of  the  ribs.    No  such  obstacles  avail  to  check  or 
turn  aside  the  course  of  the  newly-invented  rifle-balls  ;  the  bones  are  shat- 
tered, and  their  fragments  are  the  source  of  comphcated  mischief  ;  the  viscera 
more  rarely  escape,  and  the  bullet  often  passes  through  a  limb  thrown  in 
fi-ont  of  the  body  into  the  trunk,  or  vice  versd.    The  old  distinction  also 


884 


GUNSHOT  WOUNDS. 


Wounds  of 
entrance 
anil  oxit. 


*  Wind  con- 
tusions,' or 
contusions 
from  ob- 
lique im- 
pact. 


Lodged 
bullets  and 
foreign 
bodies. 


Examina- 
tion of  the 
wound. 


Symptoms 
of  gunshot 
wounds. 


which  used  to  be  made  between  the  woimds  of  entrance  and  exit  is  inapph- 
cable  in  those  made  by  such  projectiles  at  their  full  speed.  Bullets  which 
are  moving  at  moderate  speed  are  so  checked  and  slackened  as  they  pass 
through  the  tissues  that  when  they  emerge  they  tear  and  turn  outwards  the 
parts  through  which  they  pass.  The  entrance  wound  is  comparatively 
small,  and  either  flat  or  inverted;  the  exit  woimd  is  much  larger,  more 
lacerated,  and  its  lips  everted.    (Longmore,  p.  107.) 

There  are  gunshot  injuries  which  are  unaccompanied  by  any  skin  wound. 
These  used  to  be  called  '  wind  contusions,'  and  were  supposed  to  depend  on 
the  mere  windage  of  the  ball,  but  now  they  are  referred  to  oblique  impact, 
since  it  has  been  abundantly  shown  that  balls  may  pass  so  close  to  the  body 
as  to  cut  the  clothes  without  producing  any  injury,  provided  they  do  not 
touch.  These  gunshot  contusions  are  often  very  grave  injuries,  for  though 
the  skin  is  not  broken  the  muscles  and  other  deep  parts  may  be  so  disinte- 
grated that  death  may  ensue  or  traumatic  gangrene  speedily  follow.  Gun- 
shot wounds  are  often  comphcated  by  the  lodgment  of  the  bullet,  or  of  a  frag- 
ment of  it,  or  of  pieces  of  the  clothes  or  articles  which  the  patient  has  had 
about  him,  or  foreign  substances  from  without,  or  even  of  portions  of  a 
comrade's  body.  Lodged  bullets  may  travel  to  a  considerable  distance 
without  any  obvious  symptoms,  or  they  may  remain  quietly  embedded,  or 
encysted,  though  in  the  latter  case,  if  in  the  neighbourhood  of  important 
and  sensitive  organs  (such  as  a  nerve),  any  slight  movement  or  attack  of 
inflammation  may  renew  the  painful  symptoms  first  produced  by  the  injury. 
Wounds  from  cannon-balls  and  from  fragments  of  shells  often  produce 
the  most  extensive  and  ghastly  mutilations. 

A  common  gunshot  wound  is  divided  into  the  womid  of  entrance,  the 
track,  and  the  womid  of  exit.  Sometimes  the  bullet  splits,  and  there  .is 
more  than  one  wound  of  exit,  or  a  portion  may  lodge  whUst  the  rest  passes 
out.  From  this  circumstance,  and  from  the  much  more  common  lodgment 
of  foreign  bodies,  it  is  always  necessary  to  examine  the  wound,  whether  there 
be  an  orifice  of  exit  or  no.  This  is  best  done  with  the  finger,  if  the  size  of 
the  wound  permits  its  introduction  ;  otherwise  a  probe  must  be  used  pro- 
portioned to  the  length  of  the  wound.  Balls  and  foreign  bodies  are  as  a  rule 
to  be  removed  at  once,  unless  in  the  judgment  of  the  surgeon  the  operation 
for  their  extraction  would  cause  greater  mischief  than  the  symptoms  they 
might  occasion  if  left  behind  could  do. 

The  symptoms  of  gmishot  wounds  are  of  course  as  various  as  their  situa- 
tion and  extent,  but  some  general  remarks  may  be  made  on  the  shock,  the 
pain,  and  the  haemorrhage  which  are  immediately  caused  by  them.  The 
shock  depends  a  good  deal  on  the  state  of  the  patient's  mind,  and  on  his 
nervous  constitution,  as  well  as  on  the  part  injured.  Thus,  though  shock  is 
usually  and  doubtless  correctly  enumerated  among  the  symptoms  of  a  gun- 
shot wound  of  the  lung,  yet  cases  occur  where  the  lung  has  been  perforated 
without  any  marked  collapse,  and  again  others  in  which  the  most  severe 
shock  has  accompanied  a  small  flesh  wound.  The  pain,  again,  is  very 
variable,  and  often  in  the  heat  of  a  battle  is  perfectly  unnoticed :  so  that  a 
patient  is  brought  in  as  suiTering  from  a  single  wound,  in  whom,  on  examin- 
ation, a  second  wound  is  found  of  which  he  has  been  quite  unconscious. 

The  pain  is  often  referred  to  the  extremity  of  a  nerve  which  has  been 
injured  at  some  remote  part  of  its  course.  Thus,  Professor  Longmore  relates 
the  case  of  an  officer  who  supposed  the  upper  part  of  his  arm  had  been 
smashed,  and  ran  to  shelter  supporting  the  limb,  which  he  believed  was 
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broken.  On  examination  the  wound  was  found  to  be  confined  to  the  neck, 
&nd  the  sensations  were  due  to  injury  of  the  brachial  plexus.'  Hfemorrhage 
is  not  a  prominent  feature  of  gunshot  wounds.  The  main  vessels  very  often 
escape  injury  altogether,  even  in  wounds  directly  leading  down  to  their 
course,  and  when  they  are  hit  they  are  usually  so  contused  and  lacerated 
that  they  do  not  bleed.  But  to  this  there  are  of  course  many  exceptions, 
and  there  is  an  impression  (which  has  never  been  brought  to"  proof)  that 
death  on  a  field  of  battle  very  frequently  occurs  from  wounds  of  the  large 
vessels  of  the  thorax.  When  a  hmb  is  torn  off,  whether  by  cannon-shot  or 
otherwise,  the  main  artery  is  generally  seen  pulsating  up  to  the  point  at 
Avhich  it  has  been  torn,  and  often  hanging  beyond  the  surface  of  the  wound, 
exactly  in  the  same  way  as  when  it  is  drawn  out  of  a  stump  and  twisted. 
Mr.  Longmore  says  that  haemorrhage,  when  it  occurs,  much  aggravates  the 
thirst  which  often  torments  men  who  are  wounded  in  the  heat  of  action. 

In  the  treatment  of  gunshot  wounds  the  first  thing  is  to  get  the  patient  Treatment, 
as  soon  as  possible  into  a  place  of  security.  If  he  is  in  a  state  of  syncope  it 
may  be  proper  to  give  a  stimulant  at  once.  Some  extemporised  support 
should  be  arranged  for  a  fractured  limb  ;  wounded  arteries  should  be  com- 
pressed or  tied,  if  they  are  exposed,  or  possibly  a  tourniquet  may  be  adjusted  ; 
and  where  it  is  possible,  an  antiseptic  pad  should  be  lightly  bandaged  over 
the  wound.  When  all  this  is  arranged  he  is  to  be  removed  to  the  place 
where  the  definite  treatment  is  to  be  undertaken,  and  then  a  thorough  ex- 
amination is  made,  the  object  of  that  exammation  being  '  (1)  a  correct  know- 
ledge of  the  nature  and  extent  of  the  wound,  (2)  removal  of  any  foreign 
bodies  which  may  have  lodged,  (8)  adjustment  of  lacerated  structures,  and 
(4)  application  of  the  primary  dressings'  (Longmore).  The  examination 
is  most  easily  made  immediately  after  the  injury,  since  then  sensibihty  is 
numbed,  and  there  is  less  swelling.  The  patient  should  if  possible  be  put  in 
the  attitude  in  which  he  was  when  he  received  the  wound,  as  this  will  often 
give  valuable  hmts  as  to  the  possible  course  and  place  of  lodgment  of  the 
ball ;  his  clothes  should  be  carefully  inspected,  in  order  to  see  whether  any 
pieces  have  been  carried  in  with  the  bullet,  and  the  track  should  be  atten- 
tively examined  for  fragments  of  the  clothes,  the  bullet,  splinters  from  it  or 
from  the  bones,  and  any  other  foreign  substance.  No  search,  however,  should 
be  made  in  wounds  penetrating  the  great  cavities  of  the  body.  The  skin  is 
only  to  be  divided  when  such  division  is  necessary  in  order  to  extract  bullets 
or  fragments  of  shell  (of  which  very  large  pieces  sometimes  pass  in  through 
a  comparatively  small  wound),  or  to  tie  vessels  or  replace  herniated  viscera. 
The  old  plan  of  enlarging  the  orifices  of  gunshot  wounds  to  obviate  retention 
of  matter  is  quite  given  up. 

The  detection  of  a  bullet  or  lodged  foreign  body  is  by  no  means  easy. 
I  Fragments  of  clothes  can  hardly  be  detected  by  any  other  means  than  the 
Mnger ;  but  very  important  questions  sometimes  occur  (as  in  the  celebrated 
Kase  of  Garibaldi)  with  reference  to  the  detection  of  bullets.  It  is  for  such 
ftases  as  these  that  the  various  instruments  enumerated  by  Mr.  Longmore 
■have  been  invented  :  Nelaton's  test-probe,  in  which  a  small  nob  of  biscuit 
Behina  is  prepared  for  taking  an  impression  of  lead  or  rust,  on  being  rubbed 
■against  a  leaden  or  iron  projectile  ;  Lecompte's  '  stilet-pince,'  in  which  an 
■arrangement  exists  for  nipping  off  and  bringing  away  a  minute  fragment  of 
■the  foreign  body  ;  and  the  electric  indicators  of  Ruhmkorft"  and  De  Wilde,  in 

'  '  Syst.  of'  Surg.'  3rcl  ed.  vol.  i.  p.  474. 
Ibitl.  p.  d81.    Gunshot  Injuries,  Sect.  VIII.  ch.  v. 
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which  contact  Avith  metal  at  the  bottom  of  a  wound  is  indicated  by  the  rinf<- 
ing  of  a  bell.    I  believe  I  should  be  right  in  saying  that  none  of  these  con- 
trivances have  been  proved  to  be  of  undoubted  utility.' 
Extractor.  extraction  of  lodged  bullets  numerous  contrivances  have  been  in- 

vented. That  which  seems  most  in  favour  with  military  surgeons  is  Coxeter's 
extractor.  Forceps  are  also  contrived,  the  blades  of  whicli  can  be  introduced 
separate  and  then  connected  together,  as  midwifery  forceps  are,  while  in  the 
wound. 

As  regards  the  subsequent  treatment  of  the  wound  it  is  very  difficult  to 
carry  out  the  '  antiseptic  '  treatment  in  all  its  details  under  the  circum- 
stances of  active  warfare,  but  still  much  may  be  done  by  syringing  wounds 
with  carbolic  or  some  other  antiseptic  lotion,  cleansing  the  fingers  and  in- 
struments with  the  same,  and  keeping  the  wounds  thoroughly  drained  and 
applying  some  of  the  simpler  forms  of  antiseptic  dressing,  as  pads  composed 


Pro.  155.   Jfelaton'g  probe.  The  bulb  at  the  end  is  of  white  china. 


Fig.  156.   Coxeter's  extractor. 


of  absorbent  wool  impregnated  with  iodoform  or  corrosive  subhmate.  Or 
the  part  may  be  irrigated  with  some  antiseptic  solution.  If  the  wound  is 
small  and  the  edges  not  much  lacerated  or  contused,  and  especially  if  it 
involves  a  fracture  or  implicates  a  joint,  the  antiseptic  treatment  should  be, 
if  possible,  much  more  thorough,  and  time  will  be  well  spent  by  the  surgeon 
in  rendering  the  wou.nd  as  aseptic  as  he  can  and  in  carefully  dressing  it  on 
the  most  approved  antiseptic  principles.  For  even  if  he  is  not  able  by  these 
means  to  keep  the  wound  perfectly  aseptic,  the  local  and  general  symptoms 
will  be  most  materially  minimised. 

The  constitutional  treatment  should  be  simple  and  supporting.  The 
wound  heals  gradually  after  the  separation  of  the  sloughs  from  its  track  ;  and 
during  this  separation  secondary  hfemorrhage  may  occur,  and  is  the  more  to 
be  apprehended  the  nearer  the  ball  has  gone  to  the  known  course  of  a  large 
vessel.  It  may  sometimes  be  advisable  under  such  circumstances  to  leave  a 
tourniquet  loosely  applied,  in  charge  of  the  attendant,  with  instructions  to 
screw  it  down  if  the  vessel  should  begin  to  bleed.    If  haemorrhage  occurs, 

'  With  regard  to  the  use  of  N61aton's  probe,  since  inuch  stress  is  sometimes  laid  on 
using  it— and  in  a  late  trial  at  Dublin  the  surgeon  was  severely  censured  for  not  having 

done  so  it  may  be  right  for  me  to  record  an  error  into  which  I  was  led  by  trusting  to  it. 

A  man  was  admitted  into  St.  George's  Hospital  under  my  care,  in  whom  the  bullet  of  a 
small  pistol  had  passed  into  the  foot  from  above.  A  small  wound  over  one  of  the  meta- 
tarsal bones  exposed  some  smooth  hard  body.  The  question  in  this,  as  in  Garibaldi's 
case  was  whether  this  was  the  edge  of  the  bone  or  the  bullet.  To  settle  this  we  employed 
N61aton's  probe.  This  probe  was  used  in  my  absence  by  two  gentlemen  on  whose  accu- 
racy I  relied,  and  who  assured  me  that  the  metallic  film  which  it  brought  away  was  quite 
distinct  and  this  I  believe  to  have  been  the  case.  On  repeating  the  experiment  we  could 
not  find  any  such  film.  I  then  cut  down  and  examined  the  parts,  when  it  turned  out 
that  there  was  no  bullet  there.  It  had  passed  down  into  the  soft  tissues  of  the  sole.  I 
have  no  doubt  that  in  this  case  the  bullet  had  left  a  streak  of  lead  on  the  bone,  which 
stained  the  probe  and  thus  led  to  the  error. 
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110  time  should  be  lost  in  cutting  down  on  the  artery  and  tying  it  above  and 
below,  if  the  state  of  the  part  admits.  Should  it  be  impossible  to  find  the 
artery,  or  should  it  be  so  disorganised  as  not  to  bear  a  ligature,  the  choice 
lies  between  compression  in  the  wound,  tying  the  trmik  artery  above,  and 
amputation.  The  surgeon  would  incline  to  the  first  alternative  in  all  or- 
dinary circumstances  ;  but  if  local  pressure  carefully  made  has  failed,  and  if 
the  hfemorrhage  is  urgent,  the  second  alternative,  that  of  tying  the  main 
artery  at  a  higher  point,  may  be  adopted  in  the  upper  extremity  in  almost 
all  circumstances,  and  in  the  lower  where  gangrene  does  not  seem  imminent. 
In  other  cases  it  would  be  better  to  remove  the  limb. 

A  few  points  must  be  noticed  in  the  surgery  of  gunshot  wounds  in  each  Gunshot 
region  of  the  body  in  which  their  prognosis,  diagnosis,  or  treatment  difi'ers  each"region 
in  some  respects  from  that  of  the  ordinary  injuries  of  civil  life.  of  the  body. 

Gunshot  wounds  of  the  head  are  always  to  be  looked  on  with  grave  appre-  Of  the 
hension.  Even  simple  contusions  may  be  accompanied  by  fatal  injury  to 
the  brain,  and  many  histories  are  on  record  showing  the  rapidly  fatal  result  of 
drinking  or  excitement  after  injuries  which  had  not  been  knoAvn  to  involve 
any  deeper  mischief  than  a  mere  bruise  or  a  small  contused  wound  on  the 
head.  Such  is  the  case  quoted  by  Longmore,  from  the  surgical  history  of 
the  Crimean  campaign,  of  a  man  who  was  sent  home  from  the  Crimea  after 
a  superficial  wound  of  the  head,  and  in  whom,  after  a  drinking  bout,  coma 
supervened,  and  he  died  shortly  afterwards.  '  Post-mortem  examination 
showed  traces  of  inflammatory  action  in  the  dura  mater,  and  just  anterior 
and  superior  to  the  corpora  quadrigemina  was  a  tumour  the  size  of  a  walnut, 
composed  of  organised  fibrine  and  some  clotted  blood.'  In  this  case  the 
existence  of  some  mischief  was  suspected  in  consequence  of  persistent  head- 
ache, on  accoimt  of  which  the  man  was  invalided  ;  but  a  similar  result  has 
been  knoAvn  to  take  place  without  any  symptom  having  been  observed.  The 
same  liability  to  remote  and  unapparent  injury  of  the  brain  and  other  parts 
renders  all  gunshot  wounds  of  the  skull  more  serious  than  similar  injuries 
are  in  civil  life.  Thus  h-acture  or  fissure  may  extend  beyond  the  part  struck, 
or  the  internal  table  may  be  fissured  and  driven  in  with  little  or  no  apparent 
injury  to  the  external,  or  the  meningeal  vessels  or  the  brain  itself  may  be 
lacerated.  Fractures  with  depression  are  usually  fatal  unless  the  depression 
is  very  slight,  since  the  brain  is  generally  injured.  And  penetrating  wounds 
of  the  brain  are  still  more  certahily  fatal.  Out  of  eighty-six  eases  recorded 
in  the  history  of  the  Crimean  war  none  survived.  Nevertheless  there  are 
instances  of  recovery  in  which  the  ball  has  either  passed  out  again  or  has 
become  encysted  in  the  brain,  though  in  the  latter  instance  it  may  set  up 
secondary  inflammation  at  any  subsequent  period. 

The  treatment  is  to  be  conducted  on  the  same  general  rules  as  in  other 
injuries  of  the  head.  In  men  previously  in  strong  health  both  the  general 
and  local  treatment  should  be  strictly  antiphlogistic.  Venaesection  is  of  the 
greatest  service  in  such  cases,  and  the  constant  application  of  cold  to  the 
head,  strict  rest  in  a  darkened  room,  and  low  diet,  are  also  undeniably  re- 
quisite. Trephining  should,  as  a  general  rule,  be  avoided  ;  at  least  this 
seems  the  opinion  of  the  most  experienced  military  surgeons. 

The  reader  will  find  the  subject  of  trephining  in  injuries  of  the  headmost 
ably  and  fully  discussed  in  Mr.  Longmore's  article  in  the  '  System  of  Surgery  ' ; 
and  I  think  I  cannot  do  better  than  quote  his  conclusions,  as  follows  :  ' — 

'  '  Syst.  of  Surg.'  3rd  eel.  vol.  i.  p.  506. 
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'  1.  Trephining  with  a  view  to  prevent  anticipated  consequences  of  a 
gunshot  injury  of  the  head,  and  speculative  trephining  in  general,  are  not 
justifiahle  operations.  Tlius,  the  fact  of  there  being  a  fracture  and  the  bont 
being  depressed  is  not  of  itself  a  cause  for  trephining.  The  occurrence  of 
symptoms  of  compression,  of  epileptiform  convulsions,  or  of  paralysis,  shortly 
after  a  gunshot  injury,  does  not  justify  the  primary  use  of  the  trephine,  when 
the  local  condition  of  injury  is  concealed  from  view  and  uncertain.  Local 
treatment  and  general  remedies  should  be  employed  in  the  first  place,  and 
should  be  persevered  in  for  some  days,  or  even  for  two  or  three  weeks,  unless 
special  urgency  arises,  before  trephining  is  employed, 

'  2.  When  there  is  clear  evidence  that  fragments  of  bone  have  been  forced 
down  so  as  to  penetrate  the  cerebi'al  substance — not  merely  that  they  are,  or 
appear  to  be,  lying  upon  the  dura  mater — and  when  they  cannot  be  removed 
by  simpler  means,  the  trephine  should  be  used  to  assist  in  their  extraction  as 
early  as  practicable,  whether  symptoms  of  compression  or  irritation  are  or 
are  not  present.  This  applies  equally  to  projectiles  or  other  foreign  sub- 
stances which  may  have  been  partly  forced  into  the  brain  substance  and  are 
within  reach. 

'  3.  When  a  patient  has  sustained  a  gunshot  fracture  of  the  cranium, 
although  the  evidence  as  to  the  nature  of  the  injury  may  not  be  precise,  if  it 
may  reasonably  be  inferred  that  the  fracture  has  been  accompanied  with  de- 
pression, or  with  penetration  of  the  surface  of  the  brain,  and  the  existing 
symptoms  of  cerebral  compression  or  irritation  not  only  do  not  xield  notwith- 
standing the  continued  employment  of  remedies,  but  rather  show  a  tendency 
to  become  worse,  or  the  symptoms  become  so  severe  that  extinction  of  life 
seems  to  be  threatened,  trephining  is  justifiable  under  the  hope  that  it  may 
be  the  means  of  arresting  or  removing  the  source  of  local  mischief,  and  so 
averting  the  threatened  fatal  consequences. 

'  4.  Lastly,  at  a  later  period,  after  gunshot  fracture  of  the  cranium,  with 
or  without  distinct  evidence  of  penetration  of  the  dura  mater  or  brain,  if,  after 
a  considerable  period  of  convalescence,  grave  signs  of  cerebi'al  compression  or 
irritation  manifest  themselves,  and  these  become  more  and  more  intensified 
in  spite  of  other  methods  of  treatment,  then  the  trephine  should  be  employed 
in  the  hope  of  finding  the  source  of  compression  or  irritation  localised  and 
within  reach  of  relief. 

'  5.  In  any  case  in  which  trephining  is  performed,  especially  in  cases  where 
the  dura  mater  has  not  been  previously  exposed  by  the  injury,  the  operation 
should  be  done  with  strictly  antiseptic  precautions  if  possible.  The  relative 
immunity  from  irritation,  from  suppuration,  and  the  more  rapid  heahng  of 
wounds  which  have  been  inflicted  in  opening  the  cranium  under  antiseptic 
precautions  when  contrasted  with  others  in  which  similar  treatment  has  not 
been  adopted,  have  been  demonstrated  very  conclusively.' 

Qf  Gunshot  wounds  of  the  spine  are  usually  compHcated  with  injury  of  other 

npine.        parts,  and  the  mischief  to  the  column  and  cord  is  extensive  and  probably  fatal. 

Little  can,  therefore,  be  done  in  most  cases.  There  are,  however,  instances 
of  the  impaction  of  a  bullet  in  or  near  the  laming"  in  which  much  good  has 
been  done  by  cutting  down  and  extracting  it,  so  that  in  any  case  where  there 
is  reasonable  groimd  for  suspecting  that  the  bullet  has  lodged  in  an  accessible 
situation,  it  is  justifiable  to  cut  down  and  ascertain  whether  this  is  the  case ; 
and  if  the  bullet  can  be  felt  impacted  near  the  spinous  process  or  laminsB  its 
extraction  sliould  undoubtedly  be  attempted.  (See  Longmore,  op.  cit.  p.  509.) 
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A  case  occurred  some  years  ago  in  London  in  wliicli  Mr.  Canton  succeeded 
in  removing  a  bullet  wliicli  was  lodged  in  the  upper  part  of  the  spinal  column, 
and  the  patient  recovered.'  The  case  which  occurred  in  Dubhn  some  years 
since  is  also  well  known,  in  which  Mr.  W.  Stokes  made  an  attempt  to  extract 
a  bullet  which  was  lodged  in  the  atlas. The  man  died,  and  the  treatment 
was  blamed,  but  most  unjustly,  as  there  is  no  doubt  that  such  an  attempt 
should  be  made  whenever  there  are  no  special  counter-indications. 

Gunshot  wounds  of  the  face  are  more  distressing  and  horrible  than  dan-  Of  the  face, 
gerous,  that  is,  if  they  are  limited  to  the  face.  Large  parts  of  the  features 
may  be  shot  away  and  yet  the  patient  survive.  But  they  are  liable  to  be  com- 
plicated with  injury  to  the  skull,  pharynx,  larynx,  or  large  vessels,  which  may 
easily  cause  death  ;  and  there  are  often  very  distressing  though  not  fatal  con- 
sequences from  lesions  of  the  eyes,  or  of  nerves,  ducts,  &c.  These  wounds  are 
also  peculiarly  liable  to  secondary  haBmorrhage.  It  is  to  be  noted,  however, 
that  much  may  be  done  in  the  way  of  saving  deformity  by  replacing  parts, 
even  if  the  whole  of  the  part  replaced  may  not  preserve  its  vitality,  so  that 
an  anaesthetic  should  be  administered,  the  torn  parts  replaced,  trimmed  up  if 
they  are  lacerated  beyond  all  hope  of  union,  and  sewn  together  as  neatly  as 
is  possible. 

In  gunshot  wounds  of  the  neck  the  large  vessels  often  escape  injury,  other-  Of  the 
wise  the  case  terminates  fatally  at  once.  When  the  oesophagus  is  injured 
;nothing  can  be  done  beyond  supporting  the  patient  with  nutrient  enemata, 
.•and,  when  this  is  no  longer  possible,  endeavouring  to  convey  food  into  the 
,-stomach  through  the  wound  till  the  latter  has  contracted  sufficiently  to  allow 
:a  tube  to  be  passed  from  the  mouth.  In  wounds  of  the  trachea  the  oppor- 
■tunity  of  performing  tracheotomy  below  the  wound  is  sometimes,  though 
larely,  obtained.  If,  however,  the  trachea  is  wounded,  but  there  are  no  indi- 
•cations  of  portions  of  cartilage  or  foreign  bodies  being  in  the  trachea,  and  the 
■patient  breathes  easily,  it  is  better  to  let  him  alone. 

The  great  nerves  at  the  root  of  the  neck  may  be  wounded  or  contused — 
';and  I  have  already  alluded  to  a  case  of  wound  of  the  brachial  plexus — but 
little  can  be  done  in  the  Avay  of  treatment.  The  reader  is  referred  to  the 
rsection  on  Injuries  of  Nebves. 

Gunshot  wounds  of  the  chest  are  divided  into  penetrating  and  non-  Of  the 
penetrating,  the  latter  being  those  in  which  the  serous  membranes  (pleuree 
or  pericardium)  are  not  opened,  and  the  former  where  they  are.  Again,  in 
penetrating  wounds  the  contained  viscera  may  be  injured  or  may  not.  Non- 
enetrating  wounds  present  few  peculiarities.  It  may  be  noted  that  when 
e  ribs  are  fi-actured,  such  fractures  are  more  comminuted  than  in  the  in- 
"uries  of  civil  life,  and  tliat  the  fragments  may  wound  vessels  or  be  driven 
to  the  lung  even  when  the  bullet  itself  has  not  penetrated.    And  it  should 

'  The  'Lancet,'  July  1861.    In  this  case  (the  details  of  which  are  of  a  most  interest- 
g  nature)  the  bullet  had  been  lired  from  a  very  short  distance,  and  struck  against  the 
inous  process,  or  some  part  of  the  arch,  of  one  of  the  highest  cervical  vertebnv.  The 
ounded  man  felt  a  momentary  shock,  and  thought  himself  paralysed  ;  but,  on  being 
gain  shot  by  his  assailant  in  the  face,  and  losing  a  good  deal  of  blood,  his  powers  of 
otion  returned,  and  that  to  so  vigorous  a  degree  that  he  was  able  to  carry  out  success- 
ully  a  dreadful  and  protracted  struggle  for  his  life,  which  ended  in  the  death  of  his 
ssailant  from  repeated  blows  on  the  head.   A  portion  of  bone  exfoliated  from  the  injured 
vertebra; ;  but  the  man  recovered  completely. 
-  '  Brit.  Med.  Journ.'  1871,  vol.  ii.  p.  710. 
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also  be  remembered  that  without  penetration,  and  even  without  any  fracture 
of  the  ribs,  the  lung  may  be  more  or  less  bruised  or  lacerated. 

In  penetrating  wounds  the  chief  point  is  to  decide  whether  or  no  the 
lung  has  been  injured.  The  symptoms  of  injury  of  the  lung  are  shock,  hsemor- 
rhage  from  the  wound,  hfemotliorax,  hixsmoptysis,  dyspnoea,  traumatopnea, 
and  emphysema.  These  symptoms  are  of  different  value  in  proving  the  point, 
and  any  of  them  may  be  present  in  cases  where  the  lung  is  not  wounded, 
and  absent  in  cases  where  it  is,  so  that  it  may  be  said  that  there  is  no  one 
symptom  which  is  absolutely  pathognomonic.  Yet  the  presence  of  all  of 
them,  or  of  the  great  majority,  or  of  the  leading  symptoms  in  a  very  high 
degree,  renders  it  extremely  probable  that  the  lung  is  wounded,  and  justifies 
the  surgeon  in  that  diagnosis. 

Shock  is  a  very  variable  symptom.  It  is  frequently  present  to  a  great 
extent  in  cases  where  no  serious  mischief  has  been  done,  and  it  has  been 
often  found  absent  where  the  lungs  have  been  perforated.  Its  presence 
could,  therefore,  only  strengthen  a  diagnosis  which  has  been  formed  upon 
more  reliable  symptoms. 

Hceviorrhacje  from  the  wound,  if  abundant,  and  if  there  is  no  large  vessel 
near  in  the  parietes  (and  there  is  rarely  any  such  vessel),  must  come  either 
from  the  lung  or  from  an  intercostal  or  internal  mammary  artery  within  the 
chest.  The  direction  of  the  wound  and  the  result  of  introducing  a  small 
spatula  or  piece  of  card  (if  it  can  be  done  without  risk)  into  the  inside  of  the 
parietes  Avill  enable  the  surgeon  to  form  an  opinion  as  to  which  of  these  two- 
is  the  source  of  the  bleeding.  Still,  by  itself  external  haemorrhage  is  only 
one  of  the  minor  diagnostic  symptoms  of  woimded  lung. 

HcBviothorax,  if  considerable,  usually  comes  either  from  the  substance  or 
the  root  of  the  lung — in  the  latter  case  it  is  almost  certainly  fatal,  and  in  the 
former  very  often  is  so.  Still  a  good  deal  of  blood  may  pass  into  the  pleura 
from  a  wound  of  the  intercostal  arteries  without  wound  of  the  lung,  so  that 
haBmothorax  also  is  not  an  infallible  symptom. 

Hemoptysis  may  occur  from  mere  bruising  of  the  lung  without  any  absolute 
penetration,  and  therefore  does  not  by  itself  prove  even  that  the  wound  has 
opened  the  chest.  But  if  haemoptysis  is  very  copious  it  renders  it  very  pro- 
bable that  the  lung  has  been  wounded  ;  and  this  is  converted  almost  into  a 
certainty  if  the  blood  is  churned  up  together  with  air  into  an  abundant  pink 
froth,  and  especially  if  a  similar  pink  froth  escapes  from  the  wound. 

DyspncRa  is  a  very  variable  sign,  and  depends  in  a  great  measure  on  the 
patient's  previous  condition  and  other  circumstances  which  it  is  hardly  pos- 
sible to  enumerate  ;  and  it  is  often  present  in  mere  wounds  of  the  parietes. 

Trauviatopnosa,  or  the  passage  of  air  out  of  the  wound,  is  possible  with- 
out any  wound  of  the  lung  ;  for  the  pleura  having  been  laid  open  the  air  may 
pass  in  through  the  wound  as  the  parietes  recede  from  the  lung  in  uaspira- 
tion,  and  then  be  forced  out  again  as  they  descend  in  expiration.  It  is,  how- 
ever, a  symptom  which  must  always  excite  the  surgeon's  suspicion  ;  and  it 
proves,  at  any  rate,  that  the  wound  is  a  penetrating  one. 

Emphysema  is  rare  in  any  case,  since  the  wound  usually  allows  the  air 
to  pass  freely  out  of  it,  but  otherwise  the  same  observations  apply  to  it  as  to 
traumatopnoea. 

Trom  this  it  will  be  seen  that  it  is  usually  possible  to  form  a  diagnosis 
'which,  if  not  mathematically  certain,  yet  is  practically  sufficiently  accmate 
to  justify  prognosis  and  treatment.  As  to  the  former,  the  injury  is  a  very 
dangerous  but  not  an  absolutely  hopeless  one,  the  dangers  being  primarily 
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from  hemorrhage  and  consequent  exhaustion  or  asphyxia,  and  secondarily 
from  inflammation.  It  is,  therefore,  to  the  avoidance  of  these  dangers  as  far  as 
possible  that  treatment  is  to  be  directed.  In  the  first  place,  collapse,  if  not  so 
profound  as  to  threaten  to  prove  fatal,  shoiild  not  be  mterfered  Avith,  as  it  tends 
to  check  bleeding  and  gives  time  for  clots  to  form.  Any  vessels  which  may  be 
accessible  must  be  tied.  Strict  quiet  must  be  enforced.  The  apphcation  of 
cold  externally  may  be  useful.  Opium  should  be  administered  in  full  doses, 
and  internal  styptics  (such  as  gallic  acid  and  acetate  of  lead),  though  little 
to  be  rehed  upon,  may  possibly  be  of  service.  If  the  patient  is  strong  enough 
he  may  be  bled  to  syncope  from  a  large  opening  in  the  vein  ('  pleno  rivo'). 
No  probing  or  meddlesome  searching  of  the  wound  is  in  the  least  degree  justi- 
iiable,  but  foreign  bodies  which  are  accessible  must  be  carefully  removed, 
and  the  finger  may  be  cautiously  inserted  into  the  wound  to  replace  depressed 
or  comminuted  fragments  of  bone  when  there  is  good  reason  to  beUeve  it 
necessary.  The  patient  should  be  put  in  such  a  position  as  is  easy  to  him  and 
will  not  favour  the  gravitation  of  fluid  into  the  pleura  ;  so  that  he  is  usually 
placed  on  or  inchning  to  the  injured  side ;  and  the  wound  is  to  be  Hghtly 
dressed.  The  practice  of  seahng  the  wound  with  a  view  of  repressing  haemor- 
rhage has  not  proved  successful.  If  blood  accumulates  in  the  pleura  it  must 
be  removed,  either  by  mcision  or  by  tapping. 

Subsequently,  when  symptoms  of  pleuro-pneumonia  come  on,  the  main 
questions  of  treatment  are  as  to  the  administration  of  antimony  and  as  to 
venfesection.  Antimony  often  aflbrds  great  reUef  in  wounds  of  the  chest  when 
the  patient  is  strong  and  florid,  and  when  he  finds  a  difficulty  in  expectora- 
ting the  fluid  which  passes  into  the  bronchial  tubes.  If  given,  it  should  be 
in  small  but  frequent  doses  (viz.  ni  v.-x.  of  the  Vinum  Ant.  every  three 
hours). 

The  use  of  bleeding  in  gmishot  wounds  of  the  Imig  was  no  doubt  carried 
to  excess  by  Guthrie  aiad  the  older  surgeons,  yet  there  can  also  be  no  doubt 
that  it  often  aflbrds  the  greatest  relief  and  benefit  in  these  as  in  other  inju- 
ries of  the  chest.  It  may  be  used,  as  above  stated,  primarily  in  order  to  in- 
duce artificial  collapse,  though'this  is  rarely  done  in  the  present  day,  since 
it  is  beheved  that  the  weakness  so  produced  renders  the  patient  less  able  to 
bear  the  subsequent  inflammation.  At  a  subsequent  period  venesection  to  a 
moderate  amount  is  indicated  when  the  dyspnoea  is  in  excess  of  the  shock  ; 
that  is  to  say,  when  the  patient  is  suftermg  much  from  oppression,  with  con- 
gested face  and  lips,  and  the  pulse  is  firm  (still  more  when  it  is  hard),  he 
will  derive  great  and  immediate  relief  from  losing  about  10  oz.  of  blood,  and 
hi  all  probability  will  be  well  able  to  bear  one  or  even  more  repetitions  of  the 
bleeding.  But  when  the  face  is  pale  and  the  pulse  small,  bleeding  will  pro- 
bably only  hasten  his  death. 

Gunshot  wounds  of  the  heart  do  not  differ  from  other  wounds  of  the  same 
organ,  except  in  their  even  more  certain  fatality. 

Wounds  of  the  abdomen,  hke  those  of  the  chest,  are  divided  into  non-pene-  ^^^^^J^^^^gj^^ 
trating  and  penetrating.  Of  non-penetrating  wounds  nothing  need  be  said  here. 
In  penetrating  wounds  the  viscera  are  usually  injured,  and  some  collapse  is 
generally  present.  The  diagnosis  of  the  exact  nature  of  the  injury  is  not 
always  easy,  and  indeed  it  may  be  of  a  very  complicated  character,  the  bullet 
having  passed  through  several  viscera,  or  many  coils  of  intestine,  besides 
having  wounded  vessels  or  bones  in  its  course.  The  diagnosis  of  the  viscus 
injured  must  be  made  from  the  same  symptoms  as  in  other  wounds — e.g.  the 
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lifematemesis  and  pain  in  taking  food  which  accompanies  wounds  of  the 
stomach,  the  escape  of  ftecal  matter  or  gas  in  injuries  of  the  intestines,  &c. 
Penetrating  wounds  of  the  abdomen  are  not  always  fatal ;  recovery  with  or 
without  fiecal  fistula  sometimes  ensues.   In  shell-wounds  or  other  large  lacera- 
tions the  viscera  may  protrude,  either  uninjured  or  wounded.    In  the  former 
case  their  prompt  reduction  is  necessary.   If  wounded  intestine  protrudes,  the 
sm-geon  must  decide,  from  a  careful  examination  of  the  extent  and  nature  of 
the  wound,  whether  it  can  be  sewn  up  and  returned  with  any  prospect  of 
success,  or  whether  it  is  necessary  to  attach  it  to  the  wound  and  make  an 
artificial  anus.    Lately  a  very  strong  opinion  has  been  expressed,  especially 
in  America,  that  all  penetrating  gunshot  wounds  of  the  abdomen  should 
be  treated  by  immediate  laparatomy,  in  order  that  the  bullet  or  foreign 
substance  should  be  removed  and  the  wounded  intestine  dealt  with  according 
to  circumstances.    Mr.  Barker  ^  records  two  cases  in  which  he  followed  this 
hne  of  treatment,  in  one  with  a  favourable  result,  the  first  successful  lapa- 
ratomy for  gunshot  wound  of  the  abdomen  recorded  in  this  coimtry.    He  and 
Sir  William  MacCormac  have  together  collected  fifty-eight  cases,  with  twenty- 
three  recoveries  and  thirty-five  deaths.    These  tables  prove  that  the  mortality 
is  lessened  year  by  year,  and  that  much  more  desperate  cases,  may  be  saved 
by  surgical  interference  than  has  hitherto  been  supposed.   Protrusion  of  the 
solid  viscera  with  wound  hardly  occurs  except  in  injuries  which  are  necessarily 
fatal. 

The  diaphragm  may  be  perforated  by  a  wound,  and  phrenic  hernia  may 
be  thus  caused,  or  the  bullet  may  lodge  in  the  iileura,  in  which  it  may  roll 
about  loose.    Mr.  Guthrie  was  in  the  habit  of  teaching  that  in  such  cases- 
the  proper  course  was  to  cut  into  the  pleural  cavity  in  the  last  intercostal 
space  and  extract  the  ball ;  ^  but  no  case  in  which  that  operation  has  been 
performed  is  as  yet  on  record,  except  where  the  bullet  has  been  felt ;  nor 
does  it  seem  that  the  diagnosis  is  quite  so  certain  as  would  be  required  for 
90  grave  an  undertaldng.    In  some  cases  the  irritation  of  the  foreign  body 
lying  on  the  diaphragm  has  led  to  constant  and  spasmodic  cough,  but  in 
others  no  such  sign  of  the  presence  of  the  bullet  has  been  observed,^  and  I 
think  no  one  would  now  consider  himself  justified  in  cutting  down  in  search 
of  a  bullet  in  the  pleural  cavity  unless  he  had  felt  it. 
th  "h"*^^  of        A  perforating  wound  in  the  hypogastrium  may  involve  the  bladder.  The 
gastnum,    bladder  may  be  reached  either  from  above  the  pubes  through  the  peritoneum,. 
pennsEum,   qj^.  below  the  reflection  of  that  membrane  or  through  the  perinteum.    It  may 

and  genital  i     n  •     i      i>       i     t  •      i     •  i  •  • 

organs.  even  be  reached  ni  the  female  through  the  vagma  without  any  serious  injury 
to  the  soft  parts,  and  it  would  be  possible  that  it  should  be  wounded  in  the 
male  from  the  rectum,''  though  in  such  a  case  the  ]perinfeuin  or  ischio-rectal 
fossa  must  be  also  injured.  If  the  ball,  or  a  portion  of  the  clothes,  should  re- 
main in  the  bladder,  the  usual  symptoms  of  foreign  body  or  stone  will  follow, 
and  the  usual  operation  has  often  been  performed  with  success.'^    A  wound  of 

.  '  '  Brit.  Med.  Journ.'  vol.  i.  1888,  p.  o76. 
-  Guthrie's  '  Commentaries,'  1835,  pp.  491-97. 

'  See  the  case  of  Thain,  related  by  Mr.  Poland  in  '  Syst.  of  Surg.'  vol.  i.  p.  835,. 
,Srd  ed. 

*  Emmet  on  '  YL-sico-vaginal  Fistula,'  p.  221. 

■'•  There  is  a  striking  case  described  by  Sir  Prescott  Hcwett  in  the  'Path.  Trans.'  vol.  i. 
p.  152,  and  of  which  a  preparation  is  preserved  in  the  Museum  of  St.  George's  Hospital, 
Ser.  ix.  No.  35,  of  wound  of  the  bladder  through  the  rectum  by  the  broken  upright  of  a 
chair,  on  which  the  patient  fell.  There  is  no  reason  why  a  bullet  should  not  pass  in  the 
same  direction,  though  I  am  not  able  to  refer  to  a  recorded  case. 

"  Mr.  Dixon  gave,  in  the  23rd  vol.  of  the  '  Med.-Chir.  Trans.,'  references  to  fifteen  cases. 
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the  bladder  through  the  peritoneum  will,  in  all  probabihty,  prove  fatal;  but 
recovery  has  often  been  recorded  in  wounds  which  were  therefore  assumed  not 
to  have  implicated  that  membrane.  The  use  of  the  catheter  in  penetrating 
wounds  of  the  bladder  is  generally  indicated,  unless  the  external  wound  is  free 
enough  to  provide  complete  exit  for  the  urine.  Whether  the  catheter  should 
be  left  in  or  not  will  depend  on  circumstances,  such  as  the  ease  or  difficulty  of 
its  introduction,  and  the  irritation  which  it  causes ;  but  it  must,  at  any  rate, 
be  used  often  enough  to  prevent  any  distension  of  the  bladder,  unless  the 
patient  can  pass  water  himself,  which  is  rarely  the  case.  If  any  foreign  body 
is  felt  m  the  bladder  its  immediate  extraction  is  imperative. 

Wounds  of  the  penis,  scrotum,  and  testicles  are  rare  as  uncomphcated 
injuries,  and  those  of  the  external  parts  in  the  female  almost  unknown.  Their 
treatment  involves  no  special  points. 

Gunshot  wounds  of  the  extremities  need  only  be  noticed  here  when  com-  JJ^ 
pHcated  with  lesions  of  bone,  or  presenting  some  other  peculiarity.  The 


no.  157.  luiiu-y  of  the  head  of  the  hnnierus  by  a  comichd  bullet.  The  bullet  (shown  by  the  astensk«  )  has 
entwed  apex  first,  and  is  embedded  in  the  cancellous  tissue,  its  base  being  on  a  level  with  the  surface  of 
the  bone.^Great  splintering  has  followed.  A  and  B  show  the  condition  of  thV''^^?ioh  ^bl/tS  tte4 
Of  the  shaft  at  the  part  where  the  operation  of  resection  has  been  performed.  It  is  probable  that  these 
fissures  extended  some  distance  in  the  shaft  below  the  hue  of  resection. 

general  rules  of  surgery  are  only  modified  in  these  injuries  by  the  extensive 
sphntering  of  the  bone  which  bullets,  and  especially  the  conical  bullets,  cause, 
and  the  osteo-myelitis  which  is  so  likely  to  follow,'^  by  the  consequences  of  the 
sloughing  which  almost  always  follows  gunshot  wounds,  and  by  the  circum- 

in  which  this  operation  had  been  performed,  and  with  success  in  a  very  large  proportion 
of  them.  He  also  mentions  one  in  which  a  small  bullet  which  had  passed  into  the 
bladder  was  voided  by  the  urethra.  .     .  . 

Figs.  157,  168,  are  interesting  examples  of  the  great  splintering  and  extensive  injury 
which  conoidal  bullets  inflict  on  the  bones,  as  contrasted  with  the  more  limited  effects  of 
round  bullets.  They  also  show  conditions  of  the  articulating  end  appropriate  for  excision, 
at  least  in  the  upper  extremity.  It  seems  doubtful  whether  excision  of  the  knee  could  be 
practised  successfully  if  the  bone  were  splintered  as  in  Fig.  157 ;  but  it  might  be  ventured 
on  if  a  bullet  were  lodged  in  the  head  of  the  tibia  or  in  the  femur,  and  the  bone  were  not 
splintered,  as  in  Fig.  loH. 
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stances  under  winch  the  great  majority  of  these  injuries  are  treated  All 
these  peculiarities  are  very  unfavourable  for  the  success  of  excision  in  com- 
parison with  amputation,  in  the  lower  extremity.  For  the  success  of  excision 
of  the  hip  and  the  knee  it  seems  essential  that  the  bone  exposed  should  be  un- 
injured, the  soft  parts  predisposed  to  healthy  action,  and,  above  all,  that  the 
patient  should  be  left  undisturbed  for  a  long  period.  None  of  these  things 
is  so  essential  in  excision  of  the  slioulder  or  elbow.  Accordingly,  we  find 
that  the  two  latter  operations  were  brought  into  general  acceptance  mainly  in 
consequence  of  their  success  in  warfare,"  while  tlie  excisions  of  the  hip  and 
Imee,  although  they  have  sometimes  succeeded  in  war,  can  count  very  few 


Pig.  158.  Aaud  B  show  the  head  of  aliumerus  which  has  been  struck  by  a  roiitul  ball  lu  uearlv  the  identical 
spot  at  wluch  the  specimen  represented  in  Fig.  157  lias  been  stnick.  The  round  ball,  like  tlit  conoidal,  has 
also  entered  to  a  distance  corresponding  with  its  own  depth,  its  surface  being  ou  a  level  with  that  of  the 
surrounding  bone.  Altliougli  the  head  of  the  bone  lias  been  greatly  shattered,  as  shown  in  K.  the  rending 
asunder,  or  splintering,  is  very  limited  ;  and  the  saw,  in  resecting  the  injured  he.id,  has  passed  through  the 
shaft  (see  c)  witliout  crossing  a  single  fissure,  and  this  notwitlistandiiigthe  operation  has  been  iierformed 
somewhat  nearer  to  the  neck  of  the  bone  than  in  the  preceding  instance.  The  figures  represent  two 
preparations,  Nos.  2926  b  and  2926  D,  in  the  Museum  of  the  Hoyal  College  of  Surgeons,  and  are  tjikeu  from 
Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  467. 

successes  either  in  these  or  in  any  other  primary  injuries.  This  well-lmowu 
fact  makes  a  great  distinction  in  the  surgery  of  gunshot  injuries  in  the  upper 
and  lower  extremities. 

The  following  are,  I  believe,  the  main  maxims  of  practice  in  gunshot 
injuries  of  the  extremities   : — 

I.  In  the  iqjimr  extreviity. —  If  the  lesion  of  the  soft  parts  does  not  seem 
too  extensive,  do  not  amputate.  Do  not  perform  any  formal  excision  unless 
the  shoulder  or  elbow  is  opened,  but  remove  loose  fragments  of  bone,  pronde 
free  exit  for  discharges,  and  put  the  parts  in  a  favourable  position  for  union. 
In  injuries  of  the  shoulder  and  elbow,  however,  the  patient  has  a  better 


'  The  success  of  Baron  Larrey  in  e.xcising  the  shoulder  in  the  wars  of  the  Republic 
and  Empire  was  one  of  the  first  causes  of  the  reception  of  that  operation ;  while  the 
success  of  Esmarch  in  excising  the  elbow  in  the  war  in  Sehleswig-Holstcin.  though  less 
.striking  from  accidental  circumstances,  and  altliough  the  operation  was  already  a  received 
one,  did  much  to  propagate  and  extend  its  use. 

It  is  assumed  that  the  usual  rules  of  practice  have  been  carried  out.  and  foreign 
bodies  if  possible  removed. 
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ance  of  a  useful  limb  if  the  usual  amount  of  bone  be  removed  by  excision  ; 
d  the  extension  of  fissures  into  the  shaft  of  the  humerus,  or  into  the  bones 
f  the  forearm,  does  not  greatly  prejudice  the  chances  of  the  patient's 
recovery,  though  in  the  case  of  the  shoulder  the  frequency  of  injuries  to  the 
capula  or  axillary  vessels  and  nerves  is  certainly  a  formidable  complication. 
When,  however,  along  with  grave  injuries  to  the  soft  parts,  or  with  com- 
minuted fracture,  the  main  vessels  or  nerves  or  both  are  wounded,  it  is 
usually  more  prudent  to  amputate.  Yet  even  in  some  cases  of  wound  of  the 
mam  artery  ui  the  upper  extremity  complicated  with  fracture,  if  free  from 
other  complications,  and  in  a  young  and  healthy  subject,  the  attempt  to  save 
ihe  limb  may  be  made. 

II.  In  the  loiver  extremity  gunshot  fractures  involving  the  hip-joint  or 
the  upper  third  of  the  femur  are  usually  fatal,  hoAvever  treated.  Primary 
amputation  is  so  fatal  in  these  cases  that  it  is  almost  abandoned.  Several 
cases  have  recovered  under  strictly  conservative  treatment ;  a  few  cases  of 
successful  excision  are  on  record ;  and  secondary  amputation  has  been 
decidedly  more  successful  than  primary.  The  surgeon  must  use  his  own 
discretion  in  each  case,  but  all  surgeons  nowadays  have  a  well-founded  horror 
of  primary  amputation  at  the  hip,  believing  that  the  operation  is  almost 
necessarily  fatal,  while  the  injury  is  not  so.' 

In  gunshot  fracture  of  the  lower  part  of  the  femur  amputation  used  to  be 
the  rule.  But  it  now  seems  the  opinion  of  the  most  experienced  military 
surgeons  that  the  conservative  treatment  yields  the  best  results.  All 
comminuted  portions  are  to  be  removed  and  the  parts  put  up  in  the  best 
apparatus  which  circumstances  permit  the  surgeon  to  make ;  the  wound 
being  treated  with  the  strictest  possible  attention  to  drainage,  and  antiseptic 
occlusion  being  carried  out  as  far  as  may  be.  Formerly  a  gunshot  wound  of 
the  knee-joint  was  regarded  as  certain  to  be  followed  by  extensive  suppuration, 
and  amputation  was  the  usual  treatment.  This  is  not  so  now,  and  many 
cases  have  been  recorded,  especially  by  Langenbeck  during  the  Franco- 
Prussian  War  and  Bergmann  in  the  Russo-Turkisli  War,  in  which  these' 
wounds  healed  without  any  suppuration  at  all.  This  has  been  brought  about 
by  perfect  immobilisation  of  the  joint  by  means  of  a  well-fitting  case  of  plaster 
of  Paris  or  some  immovable  apparatus,  and  the  apj)lication  of  antiseptic 
treatment  and  free  drainage.  Where  the  injury  to  the  joint  is  complicated, 
as  it  most  frequently  is  with  fracture  or  splintering  of  the  bones,  the  case  is 
more  serious  and  more  likely  to  be  followed  by  suppuration.  But,  never- 
theless, under  conservative  treatment  a  considerable  proportion  of  these  cases 
do  well.  If  the  injury  has  been  too  extensive  to  permit  of  this  treatment, 
excision  should  be  performed  or  even  amputation,  especially  if  perfect  quietude 
and  nursing  cannot  be  obtained  afterwards. 

In  gunshot  injuries  of  the  leg  the  limb  may  often  be  saved,  and  in  many 
of  these  cases  the  resection  of  the  comminuted  bones,  and  possibly  of  the 
portion  of  the  shaft  around  them,  may  be  advisable.  The  same  observations 
apply  to  those  injuries  in  which  the  ankle  has  been  laid  open.  In  such  cases 
the  removal  of  comminiited  portions  of  bone  is  often  spoken  of  as  an  '  exci- 
sion of  the  ankle,'  and  if  the  term  be  admitted  the  operation  may  be  said  to 
he  a  successful  one.  Langenbeck  is  the  chief  authority  in  recommending 
excision  of  the  ankle  in  military  surgery,  having  operated  five  times  in  the 
Schleswig-Holstein  War  of  1864,  and  eleven  times  in  the  Austro-Prussian 

'  See  Longmore,  '  Byst.  of  Surg.'  3rcl  ed.  vol.  i.  p.  559. 
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Wax  of  18GG,  with  thirteen  successes  and  three  deaths.  In  all  the  cases  the 
periosteum  was  preserved  as  far  as  possible,  and  the  limb  put  up  in  a  plaster- 
of-Paris  splint  at  once.  13ut  the  operation  differs  from  the  ordinary  excision 
of  the  ankle  for  disease  in  this  very  important  particular— that  the  bones  of 
the  foot  are  not  diseased  and  are  usually  untouched,  and  that  the  patient,  in- 
stead of  being  a  sufferer  from  chronic  disease,  is  usually  healthy.  The  suc- 
cess of  the  excision  of  bones  of  the  leg  (called  '  excision  of  the  ankle  ')  for  gun- 
shot injury,  even  if  we  allow  that  it  has  been  real— i.e.  that  the  same  success 
could  not  have  been  obtained  without  operation— does  not  bear  on  the  ques- 
tion of  excision  of  the  ankle  for  disease. 

For  wounds  of  the  nerves  of  the  limbs  I  must  refer  the  reader  to  a  sub- 
sequent chapter,  in  which  the  affections  of  nerves  are  treated. 
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CHAPTER  XVII. 

TUMOURS. 

Pebhaps  there  is  no  word  in  surgical  nomenclature  for  which  so  many  defi- 
nitions have  been  attempted,  and  all  of  which  have  proved  so  unsatisfac- 
tory as  the  word  '  Tumour.'  In  its  strictly  etymological  sense,  it  means 
a  spelling  ;  and  yet  all  swellings  are  not  necessarily  tumours,  though  all 
tumours  are  swellings.  Perhaps  as  good  a  definition  as  any  oiher,  and 
sufficiently  accurate  to  express  what  we  mean,  is  that  a  tumour  is  a  swelling 
'  in  which  the  normal  form  of  the  part  is  widely  departed  from.'  For  we 
need  not  be  concerned  in  exactly  defining  the  word,  since  we  all  understand 
that,  chnically,  a  tumour  is  a  new  growth,  which  causes  a  swelling  or  enlarge- 
ment in  some  part  of  the  body. 

The  cause  of  the  formation  of  any  tumour  is,  as  a  rule,  entirely  obscure.  Causes. 
Pathologists  and  statisticians  have  laboured  in  vam  to  discover  any  reason, 
either  ua  the  local  or  general  condition  of  the  body,  why  an  individual  should 
be  affected  with  the  growth  of  a  tumour.  Developmental  errors  account  for 
the  formation  of  a  small  class  of  tumours  ;  the  blockage  of  a  duct  may  pro- 
duce a  '  retention '  cyst ;  an  increase  of  secretion,  or  distension  of  some 
mhiute  space,  may  cause  other  forms  of  cysts  ;  but  with  regard  to  the  majority 
of  tumours  there  is  no  satisfactory  explanation  as  to  their  cause.  It  is 
true  that  hereditary  tendency  is  often  traceable,  especially  in  malignant  tu- 
mours, but  this  affords  no  explanation,  since  we  know  no  reason  for  the  ori- 
ginal occurrence  of  the  tumours  in  the  first  member  of  the  family  ;  nor  beyond 
the  vague  fact  that  children  usually  resemble  their  parents  in  constitution 
and  predisposition  to  disease,  as  they  do  in  physical  appearance  and  disposi- 
tion, do  we  laiow  any  reason  why  the  disease,  after  it  has  once  originated, 
should  be  transmitted  to  succeeding  generations.  One  point,  however,  in  the 
etiology  of  tumours  is  fairly  established,  and  that  is,  that  local  irritation 
affords  an  explanation  for  the  localisation  of  tumours  and  a  reason  why 
certain  tumours  are  found  in  similar  sites. 

The  most  superficial  acquaintance  with  tumours  will  show  that  there  are  Cj^a^^^ifioa- 
two  well-marked  classes  of  them,  separated  by  broad  distinctions.  There  is 
one  class  in  which  the  substance  remains  limited  to  the  tissue  in  which  it 
took  its  origin,  in  which  it  gradually  increases  in  size,  displacing  the  struc- 
tures in  which  it  grows,  but  not  invading  them,  and  producing  no  other  symp- 
toms than  those  caused  by  the  increasing  bulk.  These  are  termed  homo- 
logous  tumours,  because  they  resemble  more  or  less  completely  the  normal 
textures  of  the  part  in  which  they  grow.  Secondly,  there  is  another  class 
of  tumours  which  extend  into  tissues  of  many  different  varieties  and  invade 
all  the  textures  of  the  part  in  which  they  grow  ;  they  influence  the  general 
health,  affect  remote  parts  of  the  body  through  the  medium  of  the  lympha- 
tics or  the  blood,  and  reappear  after  complete  removal.  If  left  to  run  their 
course  they  soften  and  ulcerate,  and  cause  a  profound  cachexia,  and 
ultimately  death.  The  former  of  these  groups  are  clinically  termed 
innocent,  though,  of  course,  the  increase  in  their  bulk  may  cause  death  if 
they  are  situated  in  a  vital  part.  The  latter  are  called  malignant.  It 
must  be  understood,  therefore,  that  the  term  '  malignant'  is  used  entirely  in 
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a  climcal  sense,  and  lias  no  reference  at  all  to  the  anatomical  structure  of 
the  tumour.    By  a  malignant  tumour  we  mean  one  which  has  a  tendency 
to  nivade  neighbouring  structures,  to  reproduce  itself  in  distant  organs 
through  the  lymphatics  or  the  blood,  after  it  has  attained  a  certain  size 
to  soften  ni  its  centre  and  ulcerate  on  its  surface,  to  return  when  re- 
moved, to  produce  cachexia,  and  ultimately  the  death  of  the  patient.  The 
terms  '  malignant '  and  '  cancer  '  are  therefore  not  synonymous  ;  for  though 
all  cancerous  tumours  are  malignant,  all  malignant  tumours  are  not  neces- 
sarily cancers,  or  (as,  perhaps,  it  would  be  better  to  call  them,  giving  them  their 
anatomical  term)  '  carcinomas.'    But  though  there  is  no  difficulty  in  placing 
the  well-marked  examples  of  either  class  under  their  proper  category,  it  has 
long  been  seen  that  these  terms  are  only  relative,  and  pass  the  one  into 
the  other  by  insensible  gradations.     Speaking  generally,  we  find  that  the 
mahgnant  tumours  are  generally  the  sarcomas  and  carcinomas,  though,  as 
we  shall  hereafter  see,  some  of  the  lymphomas,  and  perhaps  some  other 
forms  of  tumours,  are  also  malignant.   As  regards  the  structure  of  a  tumour, 
and  its  tendency  to  assume  a  mahgnant  aspect,  Mr.  Savory  has  pointed  out 
that,  speaking  generally,  '  the  less  the  structures  of  which  a  tumour  is  com- 
posed tend  to  change  from  their  primary  or  embryonic  form  the  more  abun- 
dantly will  they  multiply ;  so  that  those  tumours  whose  structures  retain 
most  nearly  their  primary  form  are  the  most  mahgnant.    And  as  the  struc- 
tures of  the  tumours  are  capable  of  transformation,  so  they  lose  their  power 
of  repetition  ;  so  that  those  tumours  which  consist  most  completely  of  fully 
formed  tissue  are  the  most  innocent.' 

Thus  the  most  lowly  organised  tumours  are  the  carcinomata,  the  cells 
of  which  show  no  tendency  to  grow  into  any  higher  forms,  and  which  consist 
in  great  measure  of  juice,  which  is  partly,  indeed,  the  product  of  the  dis- 
integration of  the  cells,  but  partly  is  a  new  morbid  formation ;  and  these 
tumours  show  all  the  characters  of  malignancy  most  plainly.  Next  in  order 
are  the  sarcomata,  in  which  an  attempt  has  been  made  at  the  formation  of 
tissue,  although  imperfect  and  embryonic,  and  these  tumours,  though  unstable 
in  their  composition,  prone  to  ulceration,  prone  to  recur  after  removal,  and 
occasionally  making  their  appearance  in  distant  parts  of  the  body,  have  all 
these  characters  in  a  far  less  degree  than  the  carcinomatous  tumours  have  ; 
while  the  best  examples  of  the  purely  innocent  tumours  are  such  as  consist 
throughout  of  a  highly  developed  tissue,  such  as  bone.  Many  of  the  latter 
kind  of  tumours  are  as  stable,  and  as  little  prejudicial  to  the  health  of  the 
individual,  as  if  they  had  been  original  portions  of  his  organism. 

Tumours  are  now  almost  always  classified  upon  an  anatomical  basis,  and 
this,  though  by  no  means  perfect,  smce  it  cannot  determine  the  clinical  cha- 
racters of  any  given  tumour  or  its  degree  of  gravity,  appears  on  the  whole  to 
be  the  best  plan  Avhich,  with  our  present  state  of  knowledge,  we  can  adopt. 

In  the  first  place,  all  tumours  may  be  divided,  according  to  their  anatomical 
structure,  into  two  great  groups  :  (1)  Cystic  or  Huid  tumours,  and  (2)  Solid 
tumours. 

The  solid  tumours  present  the  far  larger  proportion  and  the  greater 
diversity  in  structure,  and  bearing  in  mind  Vircliow's  law,  that  '  the  same 
types  of  anatomical  structures  exist  in  new  formations  as  are  found  in  the 
body  generally,'  this  group  of  tumours  are  subdivided  according  to  their 
anatomical  structure  into  four  great  classes,  based  solely  on  their  analogy 
with  normal  tissues.  First,  we  have  those  tumours  formed  of  a  tissue  the 
type  of  which  is  fomid  in  connective  tissue  ;  secondly,  tumours  composed  of 
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a  tissue  analogous  to  one  of  the  more  complex  structures  of  the  body,  as,  for 
example,  muscle,  nerve,  blood-vessels,  etc.  ;  thirdly,  tumours  formed  of  a  tissue 
analogous  to  embryonic  tissue  ;  and  fourthly,  tumours  in  Avhich  epithelium  or 
endothelium  form  the  essential  part  of  the  new  growth. 

This  classification  has  the  advantage  of  being  purely  histological,  and  of 
presenting,  as  far  as  possible,  an  anatomical  uniformity,  and,  as  will  be  seen 
in  the  sequel,  this  anatomical  uniformity  bears  a  considerable  relation  to  their 
cUnical  significance. 

Cysts  or  cystic  tumours  may  be  defined  as  sacs  or  bags,  the  wall  of  which  is  Cysts, 
formed  of  a  membrane  of  connective  tissue,  lined  by  epithelium  or  endothehum , 
and  containing  fluids  or  semi-solid  contents.  They  must  not  be  confounded 
with  cysts  in  tumours,  due  to  mucoid  degeneration  of  the  material  of  which 
the  tumour  is  composed  and  the  formation  of  a  cavity  in  the  interior  of  the 
tissue.  In  these  the  cyst  is  never  surrounded  by  a  proper  membrane,  with 
an  epithehal  lining.  Cysts  may  be  divided  into— I.  Those  formed  by  the 
distension  of  pre-existing  tubes  or  cavities.  II.  Those  of  new  formation. 
III.  Those  of  congenital  or  uncertain  origin. 

I  Cvsts  arising  from  the  distension  of  pre-existing  spaces  are  usually  Cysts  aris- 

«/  ^  ,  in""  from 

divided  into  {a)  Eetention  cysts,  and  (5)  Exudation  cysts. 

the  disten- 

Retention  cysts,  as  the  name  implies,  are  cysts  where  the  natural  ^'^'^j.9^j^''^' 
secretion  of  some  gland  or  duct  is  prevented  from  escaping  by  some  unnatural  gpaces." 
obstruction,  and  as  a  consequence  is  retained  m  the  interior  of  the  gland  or  Retention 
duct,  and  accumulating  causes  an  expansion  to  such  an  extent  as  to  form  a 
cystic  tumour.    The  best  example  of  this  is  constantly  seen  in  the  '  athero- 
matous '  cyst,  arising  from  stoppage  of  the  duct  of  an  ordinary  sebaceous 
gland  of  the  skin.    These  are  found  mainly  on  the  head  and  face,  though 
most  other  parts  of  the  surface  may  be  affected,  the  axilla  being  remarkably 
exempt.    They  are  situated  immediately  under  the  skin,  which  is  generally 
movable  over  them,  but  in  some  instances,  especially  when  they  occur  on  the 
face,  is  adherent  to  them.    Frequently  enlarged  vessels  may  be  seen  rami- 
fying in  the  thinned  skin  over  their  surface,  and  their  summit  is  often  marked 
by  a  dark  point  indicating  the  spot  where  the  occluded  duct  opened.  They 
contain  usually  inspissated  sebaceous  matter  of  a  peculiarly  offensive  odour  ; 
more  rarely  fluid  of  various  colours,  mixed  with  epidermal  scales  and 
cholesterine.    The  wall  of  the  cyst  varies  in  thickness  ;  on  the  scalp  it  is 
usually  thick  and  tough  and  loosely  connected  to  the  skin  and  subcutaneous 
tissue  ;  on  the  face  it  is  much  thinner  and  much  more  closely  connected  to 
surrounding  parts.     Sebaceous  tumours  are  smooth  and  rounded  on  the 
surface,  soft  and  pulpy  to  the  feel,  unless  the  sac  wall  is  very  thick,  when  they 
are  hard  and  firm.  They  project  sometimes  to  a  considerable  extent  beneath 
the  skin,  and  when  they  occur  on  the  scalp  are  often  multiple,  forming 
rounded,  smooth,  bossy  swellings  of  varying  size.    They  grow  slowly  and 
sometimes  remain  stationary  for  years.    When  irritated  they  inflame  anrl 
suppurate,  the-  skin  over  them  gives  way,  and  the  exposed  sebaceous  matter 
putrefies  and  becomes  very  offensive.    Sometimes  the  cyst  wall  is  thrown  oft' 
by  surrounding  suppuration,  at  other  times  it  becomes  thickened  and  nodu- 
lated, unhealthy  granulations  spring  from  it,  and  a  fungous  sore,  which  may 
be  mistaken  for  an  epithelioma,  results.    Occasionally  horny  growths  are 
formed  as  a  consequence  of  the  exudation  of  sebaceous  matter  from  these 
cysts.    The  secretion  dries  and  forms  a  scab,  fresh  exudation  takes  place 
beneath  it,  and  thus  an  excrescence,  which  becomes  of  a  darlv  brown  colour, 
and  which  resembles  a  horn,  is  formed.    There  is  in  the  Museum  of  St, 
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George's  Hospital  one  of  these  horns,  measuring  five  inches  in  length,  which 
was  removed  from  the  face  of  an  old  woman  seventy-five  years  of  age. 

The  treatment  of  these  cases  is  generally  removal.  Occasionally  they 
may  be  cured  by  opening  up  the  occluded  duct  with  a  probe  and  keeping  the 
sac  empty  by  periodically  squeezing  out  its  contents.  As  a  rule,  however,  if 
the  tumour  is  large  or  occasions  any  inconvenience  or  deformity,  it  is  better 
to  remove  it;  if  it  is  small  and  causes  no  unsightliness,  it  may  very 
well  be  left  alone.  The  operation  is  usually  a  very  simple  one.  If  the 
tumour  is  on  the  scalp,  it  may  be  transfixed  with  a  sharp  bistoury  and 
shelled  out  with  the  scoop  of  a  director  ;  if,  on  the  other  hand,  it  is  on  the  face, 
it  will  probably  require  more  or  less  careful  dissection  for  its  removal.  Great 
care  should  be  taken  to  remove  the  whole  of  the  cyst  wall.  If  a  portion  be 
left  it  may  reproduce  the  secretion,  prevent  the  heahng  of  the  wound,  and 
cause  the  formation  of  a  troublesome  sinus.  It  is  always  desirable  in  these 
cases,  before  performing  any  operation,  to  take  all  adequate  precautions  to  see 
that  the  patient  is  in  good  health,  and  afterwards  to  take  care  that  he  does 
not  expose  himself  injudiciously  to  any  risk  of  cold  or  indulge  in  excess  of 
any  sort.  The  operation  should  be  done  with  antiseptic  precautions,  for 
there  is  great  hability  to  erysipelas  or  celhtlitis  after  it,  especially  when  the 
tumours  are  multiple  and  are  situated  on  the  scalp. 

Other  forms  of  retention  cysts  are  found  on  mucous  surfaces,  originating 
in  the  same  way  as  the  sebaceous  tumours  of  the  skin.  Such  are  the  cysts  in 
the  antrum — '  dropsy  of  the  antrum '  as  it  is  usually  called,  arising  fi-om 
retention  of  the  secretion  in  one  of  the  mucous  ciypts ;  one  form  of  ranula  ; 
cysts  in  the  labia  of  the  female  arising  from  retention  of  secretion  in  one  of 
the  glands  of  Bartholin ;  or  in  the  male  from  Cowper's  glands.  Lastly, 
retention  cysts  may  be  formed  by  the  blocking  of  some  large  duct,  and  the 
accumulation  and  retention  of  the  secretion  in  the  duct  behind  the  obstruc- 
tion, as  in  the  ordinary  galactocele  in  the  female  breast. 

Exudation  cysts  are  those  cysts  which  are  formed  by  an  accumulation  of 
secretion  in  some  pre-existing  ca^dty,  which  is  not  provided  with  an  excretory 
duct,  and  in  which  under  natural  circumstances  absorption  goes  on  as  rapidly 
as  secretion,  and  therefore  no  accumulation  takes  place.  The  various  kinds 
of  bursfB,  which  will  be  described  in  the  sequel,  constitute  the  most  important 
group  of  exudation  cysts. 

II.  Cysts  of  new  formation  comprise  the  most  important  group  of  cysts 
and  present  a  very  considerable  variety.  They  may  be  divided  into  (1)  simple 
serous  cysts,  (2)  blood  cysts,  and  (3)  true  cystic  tumours — that  is  to  say,  those 
tumours  where  the  formation  of  the  cyst  is  an  essential  of  their  existence  and 
growth,  not  an  accidental  complication. 

The  simple  serous  cyst  consists  merely  of  a  thin  fibrous  envelope,  lined 
by  flattened  endothelium,  and  filled  with  serous  fluid.  They  are  generally 
supposed  to  be  formed  by  accumulation  of  fluid  in  the  areolar  spaces,  which 
then  produces  by  its  pressure  the  stratification  of  the  areolar  membrane,  and 
thus  becomes  encapsuled.  Accidental  bursa?  formed  in  some  situation  where 
there  has  been  friction  or  pressure  belong  to  this  class  of  cystic  tumours. 

Sanguineous  cysts  occur  either  as  a  consequence  of  liannorrhage  into  a 
serous  cyst,  or  from  effusion  of  blood  into  the  areolar  tissue,  which  becomes 
condensed  around  the  effused  blood,  forming  an  ill-defined  capsule  around 
the  extravasation,  or  from  the  eft'usion  of  blood  into  a  tumour,  the  substance  of 
which,  expanded  over  the  collection  of  blood,  appears  like  a  cyst.  This  was  the 
case  in  the  instance  from  which  the  illustrations  (Figs.  159  and  100)  were  taken. 
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The  patient,  a  man  aged  30,  was  under  my  care  at  St.  George's  Hospital,  in 
consequence  of  repeated  basmorrliages  from  the  large  tumour  which  is  shown 
growing  fi-om  the  outer  side  of  the  leg,  and  which  is  seen  to  be  ulcerated  in 
severafplaces.  The  whole  mass  was  excised,  and  was  at  first  thought  to  be 
a  simple  cvst  filled  with  blood,  but  minute  examination  by  Mr.  Beck  and  Mr. 
Avnott  showed  a  thin  layer  of  sarcomatous  tissue  in  the  wall,  so  that  the  case 
was  really  one  of  an  enormous  efl'usion  of  blood  into  the  substance  of  a  small 
tumour.    The  man  did  well,  and  no  recurrence  took  place. 

The  true  cystic  tumours  are  generally  compound— that  is  to  say,  they  may  Cystk- 
be  either  nmltilomUar,  such  as  is  sometimes  found  in  the  ovary  or  testicle,  or  tumoms. 

proliferous,  in  which  some  solid 
substance  springs  from  the  in- 
terior of  the  cyst  wall,  which 
may  entirely  fill  it  up.  They 
occur  frequently  in  the  ovary 
and  in  the  female  breast.  The 
proliferating  solid  portion  of  the 
tumour  is  a  vascular  tissue  which 
springs  from  the  wall  of  the 
cyst,  generally  at  one  definite 
part,  but  not  uncommonly  from 
a  great  part  of  the  lining  mem- 
brane, filling  it  up  more  or  less 
completely,  and  ultimately  mak- 
ing its  way  through  the  cyst  and 


PiG.  159.  A  blood-oyst  situatcil  ou  the  leg.  The 
patleut  was  a  healthy  man,  aged  30.  The  tu- 
inovir  had  been  noticed  about  two  years,  aud  had 
been  the  seat  o{  repeated  and  severe  hemor- 
rhage duriug  the  hist  three  mouths.  The  draw- 
ing sliows  the  deep  iissures  in  the  tumour  from 
which  the  lisemorrhage  proceeded.  It  shows 
also  the  shape  of  the  tumour,  springing  from 
a  broad  base,  pendulous,  aud  overhaugiug  the 
healthy  skin  for  some  distance.  Tlie  tumour 
was  removed,  together  with  the  skiu  around  its 
base  for  some  distance,  iu  March  1873.  The 
patient  made  a  good  recovery,  the  cicatrisation 
of  the  wound  being  assisted  by  skin-grafting. 
He  was  seen  in  good  health  five  years  after- 
wards. On  examination  of  the  tumour  its  walls 
were  found  to  be  composed  of  a  thin  layer  of 
sarcomatous  tissue,  the  cells  from  which  are 
represented  in  Fig.  loO. 


Fig.  160.  Cells  from  the  sarcomatous  envelope 
of  the  blood-cyst  shown  in  fig.  159.  The 
large  oval  cells  shown  below  formed  the  bulk 
of  the  tumour.  Smaller  spindle-shaped  cells 
are  shown  at  a.  The  sarcoma  tissue  formed  a 
thin  layer,  not  perceptible  to  tlie  naked  eye, 
in  some  parts  arranged  in  slight  bands 
shooting  up  iuto  the  iia'Pil'M  of  the  skin 
(u-  spreading  beneath  them  ;  iu  others  con- 
fusedly mixed  u))  with  the  blood-clot  which 
filled  the  cyst.— From  '  Path.  Soc.  Trans.'  vol. 
xxiv.  pp.  208-214. 


then  through  the  skin  out  of  which  it  fungates.  They  are  far  more  common 
the  female  breast  than  in  any  other  part,  and  the  reader  is  referred  to  tlie 
chapter  on  Diseases  of  the  Breast  as  to  the  diagnosis,  pathology,  and  treat- 
lent  of  these  tumours. 

Another  kind  of  proliferous  cyst  is  the  cystigeroios,  in  which  the  lining 
membrane  of  the  parent  cyst  becomes  the  seat  of  the  formation  of  a  number 
of  secondary  cysts.    In  tlie  ovary  such  compound  cystic  tumours  are  very 
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common  ;  and  in  tumours  which  before  removal  appear  to  be  simple  cysts 
secondary  cysts  will  sometimes  be  discovered.  But  I  do  not  know  that  there 
IS  much  importance  in  the  diagnosis  of  this  from  the  other  form  of  compound 
cystic  tumour  or  from  the  simple  cyst. 

III.  Among  the  congenital  cystic  tumours  must  be  included  those  tumours 
which  are  due  to  errors  of  development,  amongst  which  are  the  meningocele 
and  spina  bifida,  which  will  be  considered  later  on.  Secondly,  an  important 
group  of  tumours,  the  Dermoid  cysts,  due  to  inclusion  of  a  portion  of  epiblast 
m  a  branchial  cleft.  A  very  common  situation  for  these  dermoid  cysts  is  at 
the  outer  upper  angle  of  the  orbit,  forming  a  httle  round  tumour  slowly 
mcreasing  in  size.  Its  early  removal  is  necessary,  or  at  least  expedient, 
smce  the  deformity  it  causes  will  ultimately  render  the  operation  inevitable^ 
when  it  would  require  a  larger  wound  and  be  more  difficult ;  but  the 
operation  is  never  so  easy  as  it  would  at  first  sight  appear,  since  the  cyst 
wall  is  thin,  and  it  may  easily  extend  very  deeply  into  the  orbit,  lying  con- 
stantly in  close  proximity  to  the  periosteum,  and  even  perforating  the  bone 
and  lying  m  contact  with  the  dura  mater.  The  dissection  should  therefore  be 
conducted  very  carefully,  all  possible  care  being  taken  not  to  open  the  cyst, 
an  accident  which  will  much  embarrass  the  dissection.  If  this  has  occurred, 
it  is  perhaps  best  to  lay  the  whole  cyst  freely  open,  and,  after  evacuating  its 
contents,  dissect  it  all  carefully  from  the  parts  lying  below  it.  Any  httle 
fragments  of  the  cyst  which  have  been  left  behind  may  prove  a  source  of 
serious  trouble.  These  cysts  usually  contain  thin  fluid  and  hairs.  They 
are  to  be  recognised  from  the  atheromatous  cyst  by  their  being  j)laced  more 
deeply,  by  their  situation  in  the  line  of  one  of  the  branchial  clefts,  and  by 
their  congenital  history. 

Occasionally  similar  dermoid  cysts  are  found  in  the  scrotum,  and  frequently 
in  the  ovary,  here  their  origin  is  not  so  easily  explained.  They  were  formerly 
regarded  as  instances  of  foetal  inclusion— i.e.  the  elements  of  which  they  are 
composed  were  regarded  as  fragments  of  a  bhghted  twin-foetus  which  had 
been  included  in  the  body  of  the  one  which  grew  to  maturity.  But  there  is 
no  reason  Avhatever  for  such  a  supposition.  They  contain  masses  of  hair, 
portions  of  skin  with  cutis  and  cuticle,  and  frequently  one  or  more  teeth, 
mixed  often  with  a  large  quantity  of  fat,  and  sometimes,  besides  these  truly 
dermal  structures,  irregular  pieces  of  well-formed  bone  are  present  in  them. 

Another  class  of  congenital  cystic  tumours  are  of  uncertain  origin  ;  in  some 
instances  they  have  been  supposed  to  be  formed  by  dilatation  of  lymphatic 
vessels.  They  have  received  the  name  of  cystic  hygroma,  and  occur  most 
commonly  in  the  neck,  but  are  also  found  in  the  subcutaneous  tissue  else- 
where, and  especially  in  the  sacral  region,  constituting  one  form  of  congenital 
sacral  tumour.  They  consist  of  thin-walled  cysts,  generally  multilocular, 
containing  a  clear  serous  fluid.  In  the  neck  they  sometimes  attain  a  large 
size,  constituting  what  is  called  hydrocele  of  the  neck,  which  sometimes  occu- 
pies the  whole  side  of  the  neck  and  falls  like  a  dewlap  over  the  chest.  Such 
cysts  are  sometimes  translucent,  like  a  common  hydrocele. 

Amongst  cystic  tumours  may  also  perhaps  be  included  cysts  of  parasitic 
origin,  of  which  the  most  common  is  the  hydatid  cyst ;  these  will  be  alluded 
to  in  subsequent  pages. 

The  diagnosis  of  cystic  tumours  rests  on  several  considerations,  and  will 
be  described  in  connection  with  the  diseases  of  the  parts  in  which  they  occur. 
Cysts  in  general  are  distinguished  from  solid  tumours  (a  distinction  not  easy 
to  make  when  the  cyst  is  very  tense  and  deeply  seated)  by  their  elasticity  and 
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perfectly  rounded  outline ;  from  chronic  abscess  by  the  absence  of  all  pain 
And  inflammatory  infiltration  of  the  tissues  aromid  ;  and,  when  any  doubt  is 
felt,  by  an  exploratory  puncture,  which  can  never  do  any  harm,  gives  hardly 
any  pain,  and  will  at  once  settle  the  question. 

Treatment.  With  regard  to  the  treatment  of  cystic  tumours  little  can  be 
said  here  in  connection  with  this  brief  resume  of  so  diverse  a  collection  of 
•diseases,  but  it  may  be  said  generally  that  cystic  tumours  are  better  removed 
entire,  than  that  any  attempt  should  be  made  to  cure  them  by  obliteration  by 
means  of  a  seton,  injection  of  iodine,  &c.,  though  of  course  there  must  be 
many  exceptions  to  this  general  rule. 

The  connective  tissues  are  those  structures  which  serve  the  purpose  of  Connective 
supporting  and  connecting  the  varioiis  tissues  of  the  body.    They  widely 
•differ  from  each  other  in  external  appearance,  but  possess  these  features  in 
common,  that  they  are  all  developed  from  the  same  embryonic  elements,  and 
have  many  points  of  relationship  one  with  another. 

The  chief  forms  of  connective  tissue  are  the  fibrous  connective  tissues, 
including  fat ;  cartilage  and  bone.  And  to  these  must  be  added  a  variety  of 
•ordinary  connective  tissue,  mucoid  or  gelatinous- tissue,  found  in  the  'jelly  of 
Wharton '  of  the  umbilical  cord  and  in  some  other  situations  in  the  fcstus, 
and  in  the  vitreous  humour  of  the  eye  in  the  adult,  since  a  definite  group  of 
tumours  are  composed  of  this  material. 

The  tumours  corresponding  to  these  different  varieties  of  connective  tissue 
are  as  follows  : — 

Fibrous  tissue.  Fibroma. 

Fat.  Lipoma. 

Cartilage.  Enchondroma. 

Bone.  Osteoma. 

Mucoid  tissue.  Myxoma. 

The  fibromata  are  tumours  composed  of  ordinary  white  fibrous  tissue,  and  Fibromata. 
:as  in  the  healthy  body  this  tissue  may  be  found  hard  and  dense,  as  in  liga- 
ments, or  soft,  yielding,  and  flocculent,  as  in  areolar  tissue,  so  these  tumours 
may  in  the  same  way  be  hard,  firm,  and  dense,  or  soft  and  loose.  Hence 
it  is  customary  to  divide  these  tumours  into  the  Hard  and  Soft  fibromata, 
but  the  structure  of  the  two  is  essentially  the  same,  and  between  the  typical 
forms  of  the  two  tumours  there  are  numerous  gradations  as  regards  their 
consistency. 

The  hard  fibromata  are  found  principally  in  the  subcutaneous  tissue,  in 
connection  with  the  nerves,  and  growing  from  periosteum  and  bone,  notably 
the  lower  jaw  and  the  base  of  the  skull ;  but  they  may  be  found  in  many 
other  situations,  and  in  fact  in  almost  any  part  of  the  body  where  fibrous  tissue 
is  present.  The  fibrous  tissue  of  which  they  are  composed  is  often  mixed  with 
other  textures,  as  in  the  uterus,  where  an  admixture  of  the  unstriped  mus- 
cular tissue  is  constant  (fibro-muscular).  They  are  also  frequently  mingled 
with  adipose,  glandular,  mucous,  and  other  tissues.  They  form  firm  and 
hard  tumours,  though  not  so  hard  as  the  cartilaginous  and  bony  tumours, 
and  they  give  a  somewhat  elastic  or  springy  sensation  to  the  finger  when  firm 
pressure  is  made  on  them,  by  which  they  can  generally  be  diagnosed  from- 
these  tumours.  They  are  distinctly  circumscribed  and  freely  movable,  except 
when  connected  with  bone  and  periosteum.  They  are  usually  round  or  oval, 
smooth  on  the  surface,  and  of  uniform  consistence.  They  are  generally  pain- 
less, but  to  this  there  is  one  exception,  and  that  is  to  a  form  of  fibroma  grow- 
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ing  in  the  subcutaneous  tissue,  and  to  which,  on  account  of  the  great  pain 
which  it  occasions  when  handled,  the  name  of  '  painful  subcutaneous  tumour  " 
has  been  given.  The  rate  of  growth  of  the  fibrous  tumours  is  exceedingly 
slow,  and  sometimes  they  may  remain  stationary  for  years  without  any  growth 
at  all.  They  are  usually  single,  but  sometimes,  especially  when  connected 
with  nerves,  they  are  multiple.  The  so-called  fibroma  of  the  uterus  is  also' 
frequently  multiple.  The  true  hard  fibrous  tumours  are  usually  enclosed  in 
a  capsule  ;  they  have  on  section  a  pearly-white  glistening  structure,  and  pre- 
sent numerous  white  bands  interlacing  in  every  direction.  Examined  micro- 
scopically they  are  seen  to  consist  of  ordinary  white  fibrous  tissue,  being- 
made  up  of  waving  bands  or  bundles  of  minute  transparent  fibrillfe,  scattered 
amongst  which  are  a  varying  number  of  spindle-shaped  or  oval  cells. 

The  soft  fibromata  were  formerly  described  as  fibro-cellular  tumours,  but 
are  now  usually  regarded  as  a  soft  variety  of  the  preceding,  to  which  they  are- 
closely  allied  in  histologi- 
cal characters,  consisting  of 
waving  bands  of  transparent 
fibrillje,  but  very  rarely  con- 
taining any  of  the  yellow 
elastic  fibres  of  connective 
tissue.  They  are  usually 
found  in  the  subcutaneous 
connective  tissue,  where  they 
sometimes  form  huge  pendu- 
lous masses  or  rolls,  which 
are  known  by  the  name 
mollusciim  fihrosum.  They 
constantly  occur  in  the  labia 
of  the  female  (Fig.  161)  and 
the  scrotum  of  the  male,  and 
as  one  form  of  nasal  polypus. 
In  these  situations  they  form 
smooth,  round,  soft,  often 
lobulated  tumours,  which 
grow  painlessly,  but  much 
more  rapidly  than  the  hard 
fibromata.  They  rarely  cause 
much  inconvenience,  unless, 
as  they  frequently  do,  they  attain  a  considerable  size. 

The  diagnosis  of  fibromata  is  not  always  easy  ;  they  may  be  mistaken 
when  growing  in  the  subcutaneous  tissue  for  sarcomata,  but  the  rate  of 
growth,  the  regular  outline  of  the  tumour,  will  generally  serve  to  distinguish 
them  from  these  growths.  From  bony  and  cartilaginous  tumours,  the  hard 
fibromata  may  be  diagnosed  by  their  elasticity  and  by  their  yielding  slightly 
on  pressure.  They  are  also  not  as  nodular  as  enchondromatous  tumoui-s, 
with  which  they  are  most  likely  to  be  mistaken. 

The  fibromata  may  undergo  many  retrogressive  changes.  They  are  liable 
to  soften  m  their  centres  from  mucoid  degeneration  and  to  form  cysts  in  their 
substance.  They  also  occasionally  undergo  calcification,  though  this  change 
more  commonly  occurs  in  the  fibro-muscular  tumours  of  the  uterus.  In  the 
soft  pendulous  fibromata  ulceration  and  sloughing  sometimes  takes  place  from 
want  of  sufficient  blood  supply. 


Fig.  161 


A  mass  of  flbro-cellular  tumours,  removed  from  tlie- 
labium  pudendi,  weighing  Ti  lbs.  avoirdapois.  They  were  re- 
moved by  operation,  and  only  one  vessel  required  the  ligature. 
They  had  given  the  patient  (a  widow,  aged  40)  very  little  in- 
convenience during  the  three  years  they  had  been  growing, 
until  one  burst  and  discharged  a  thin  sanious  fluid,  a  refers 
to  the  skin  and  fat  of  the  labium  ;  6,  to  the  pendulous  fibro- 
cellular  outgrowths. — (Museum  of  St.  George's  Hospital,  Ser. 
xvii.  No.  47.) 
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The  only  treatment  that  can  be  applied  to  the  fibromata  is  complete  re- 
moval, and  this  can  generally  be  most  easily  and  safely  accomplished  by  the 
knife.  In  the  soft  fibromata,  when  of  large  size,  and  especially  in  cases  of 
molluscmn  fibrosmn,  it  is  better  to  ligature  the  base  of  the  tumour  sub- 
cutaneously  (in  pieces  if  need  be)  before  attempting  its  removal,  as  the 
hfemorrhage  is  often  very  profuse  and  difficult  to  arrest.  Or  it  may  be 
desirable  in  these  cases  to  remove  the  growth  with  the  galvano-cautery  or 
ecraseur. 

The  fatty  are  amongst  the  most  common  examples  of  purely  innocent 
tumours.  They  spring  in  almost  all  cases  from  the  natural  fat  of  the  subcu- 
taneous membrane,  or  in  connection  with  deeper-seated  fat.  In  some  rare 
instances  fatty  tumours  have  been  found  in  parts  naturally  destitute  of  any 
growth  of  fat,  and  fatty  tumours  have  sometimes  been  found  in  patients  who 
had  died  of  exhausting  diseases,  and  who  had  lost  the  natural  fat  from  all 
parts  of  the  body.  They  may  grow  to  any  size ;  and  if  developed  in  very  early 
life  (which,  however,  is  not  common)  they  sometimes  attain  enormous  pro- 
portions, as  was  the  case  in  a  child  then  aged  seven  years,  from  whom  Mr, 
Pollock  removed  a  fatty  tumour  which,  being  situated  in  the  middle  line  of  the 
lumbar  region,  had  been  mistaken  for  a  spina  bifida,  and  had  therefore  been 
allowed  to  grow.  When  removed  it  weighed  12  lbs.'  I  saw  her  many  years 
after,  in  perfect  health.    Fatty  tumour  does  not  often  appear  at  so  early  an 

age  as  in  this  instance.  In 
other  respects  the  case  illus- 
trate's  the  common  history  of 
fatty  tumours  :  their  gradual 
growth  to  a  large  size,  without 
any  tendency  to  suppuration 
or  to  degeneration  of  any  kind, 
or  to  ulceration  of  the  skin, 
their  size  being  the  only  in- 
convenience ;  and  the  complete 
restoration  of  the  health  on 
their  removal.  A  fatty  tumour 
is  often  deeply  lobulated  (as 
in  Fig.  162),  but  sometimes 
smooth  and  globular  ;  in  either 
case  it  is  generally  enclosed 
in  a  capsule  formed  by  the 
condensed  areolar  tissue,  and 
therefore  easily  separated  from 
the  parts  around.  The  skin 
is  generally  attached  to  the 
surface  of  a  fatty  tumour  by  numerous  strings  of  areolar  tissue  ;  and  when 
the  skin  is  moved  on  the  tumour,  dimples  are  produced  in  it  by  the  tension  of 
these  attachments,  a  point  somewhat  characteristic  of  fatty  tumour.  The 
lobulated  surface,  soft,  solid  feeling,  and  slow  growth  are  the  other  characters 
of  this  form  of  tumour,  and  are  usually  sufficient  for  its  diagnosis.  Occasion- 
ally this,  like  other  forms  of  tumour,  is  the  seat  of  neuralgic  pain,  and  this 
is  especially  the  case  m  young  women,  who  often  have  fatty  tumours  in  the 
shoulder  or  in  the  neighbourhood  of  the  breast.     In  rare  cases  cysts  are 


Pig.  162.  A  large  mass  of  fat  iiuder  the  skin  of  the  scrotum, 
collected  into  lobules,  and  continuous  with  the  fat  of  the 
abdomen.  The  patient  died  of  phthisis,  and  the  rest  of  his 
body  was  much  emaciated.  The  case  is  described  at  length 
by  Mr.  Gray,  in  the '  Path.  Trans.'  vol.  vi.  p.  230.— (St.  George's 
Hospital  Museum,  Ser.  xiii.  No.  14.) 
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'  '  Path.  Soc.  Trans.'  vol.  viii.  p.  360. 
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found  in  fatty  tumours,  and  in  still  rarer  instances  abscesses  may  form  in 
them. 

Fatty  tumours  generally  form  after  the  period  of  maturity,  but  in  some 
rare  cases  they  occur  congenitally,  as  was  probably  the  case  in  a  remarkable 
instance  of  fatty  tumour,  growing  in  the  interior  of  the  spinal  canal,  which 
I  assisted  Mr.  Athol  Johnstone  to  remove,  and  the  history  of  which  will  be 
found  in  the  '  Path.  Soc.  Trans.'  vol.  viii.  pp.  16-28. 

Besides  the  definite  and  encapsulated  collections  of  fat  which  deserve  the 
name  of  tumours  there  are  often  met  with,  especially  in  very  fat,  elderly  people, 
enormous  ill-defined  outgrowths  of  fat  and  cellular  tissue — such  as  used  to  be 
called  '  lipoma.'  These  have  no  capsule,  but  gradually  pass  into  the  fat  of 
the  part.  It  may  become  necessary  to  remove  them  on  account  of  the  in- 
convenience they  cause  ;  but  the  operation  should  not  be  lightly  undertaken. 
In  order  to  be  efficient  for  its  purpose  it  must  involve  a  very  large  incision, 
and  the  patient  is  generally  not  a  very  good  subject  for  operation. 

Fatty  tumours  are  not  uncommonly  multiple. 

The  removal  of  a  fatty  or  any  other  perfectly  innocent  tumour  is  merely 
a  question  of  convenience.  The  tumour  must  be  expected  to  increase  slowly ; 
but  if  the  patient  is  out  of  health  or  there  is  any  other  special  reason  for  dread- 
ing an  operation,  it  may  be  better  to  advise  him  to  bear  what  is  after  all  only 
a  deformity  and  an  inconvenience,  rather  than  incur  any  real  danger.  But 
in  most  cases  the  operation  involves  such  trifling  risk  that  it  should  be  at  once 
performed.  If  the  tumour  has  not  been  irritated,  its  attachments  will  be  so 
loose  that  if  it  is  lifted  in  one  hand  from  the  subjacent  fascia,  while  with  the 
other  hand  the  surgeon  makes  a  free  incision  across  the  whole  of  the  mass, 
he  can  turn  it  out  of  its  capsule  with  his  fingers  in  a  moment,  without  any 
dissection.  If,  on  the  other  hand,  the  tumour  has  been  irritated  or  com- 
pressed— as,  for  instance,  is  often  the  case  in  the  tumour  on  the  shoulder  by 
the  pressure  of  braces  or  shoulder-straps — the  skin  will  adhere  to  it,  and  it 
will  require  formal  dissection. 
Enchon-  Cartilaginous  tumours  (enchondromata)  far  more  commonly  originate 

droma.  ixom.  bone  than  from  any  other  part,  and  they  will  accordingly  be  described 
further  among  the  Diseases  of  Bones,  where  also  will  be  found  some  illustra- 
tions of  their  most  characteristic  forms.  But  they  do  occur  also  in  the  soft 
parts,  frequently  in  the  parotid  gland,  occasionally  in  the  testicle,  and  very 
rarely  in  the  subcutaneous  tissue,  in  the  thyroid  body  and  breast,  and  in  other 
parts.  When  they  originate  in  bones  they  are  found  either  as  central  growths 
or  much  more  commonly  as  outgrowths,  especially  from  the  bones  of  the  hand 
and  from  the  neighbourhood  of  the  epiphyses  of  the  long  bones.  In  form 
they  are  circumscribed,  often  deeply  lobulated,  or  apparently  composed  of 
distinct  bosses  united  together.  They  are  very  hard,  but  not  so  hard  as  bone, 
and  yield  slightly  on  firm  pressure,  and  by  this  character  they  can  be  usually 
distinguished.  They  grow  slowly,  but  sometimes  attain  a  very  considerable 
size.  They  are  generally  single,  but  occasionally,  and  especially  when  grow- 
ing from  the  phalanges,  they  may  be  multiple.  Cases,  however,  of  multiple 
enchondromata  of  the  fingers  must  always  be  regarded  with  a  certain  amount 
of  suspicion,  especially  when  growing  rapidly,  as  they  are  frequently  chondri- 
fying  sarcomata,  and  therefore  of  a  mahgnant  character. 

They  are  purely  innocent  tumours,  and  if  once  removed  entire  will  never 
recur.  Sir  J.  Paget  has,  however,  recorded'  a  single  instance  in  which  a 
cartilaginous  growth  originating  in  the  testicle  and  presenting  every  character 

•  '  Med.-Chir.  Trans.'  vol.  xxxviii.  p.  247. 
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of  an  ordinary  enchondroma  passed  up  the  lymphatic  vessels,  pressed  upon 
and  perforated  the  vena  cava  inferior,  and  was  thus  conveyed  into  the  lungs, 
where  it  attained  so  large  a  size  as  to  prove  fatal.  This  case  is  a  very  striking 
and  instructive  one;  it  does  not,  however,  show— nor  does  Sir  J.  Paget 
record  it  as  showing— that  enchondroma  is  ever,  when  occurring  unmixed,  a 
mahgnant  disease,  but  as  proving  that  the  elements  of  any  growing  tissue,  if 
they  pass  into  the  blood,  may  become  multiplied  there  to  an  indefinite  extent. 
Formerly  a  class  of  tumours  was  described  as  'mahgnant  enchondromata,' 
and  it  was  believed  that  a  certain  class  of  cartilaginous  tumours  were  of  a 
mahgnant  character  ;  it  is  now  known  that  these  cases  are  instances  of  sar- 
comatous tumours  which  have  undergone  chondrification.  They  will  be 
described  more  fully  with  the  sarcomata. 

To  the  naked  eye  enchondromata  present  all  the  appearance  of  ordinary 
cartilage,  or  sometimes  fibro-cartilage,  and  microscopically  they  are  found  to 
consist°of  simple  hyaline  cartilage  consisting  of  stellate  cells  embedded  in  a 
hyaline  matrix.  They  are  enclosed  in  a  fibrous  envelope,  and  frequently  have 
a  bursa  developed  between  them  and  the  skin  beneath  which  they  lie.  Some- 
times they  appear  to  be  made  up  of  a  number  of  bosses  or  masses,  each  sur- 
rounded by  its  own  fibrous  envelope,  and  it  is  this  which  gives  the  appearance 
of  extreme  lobulation  to  some  of  these  cases. 

Enchoudromatous  tumours  may  undergo  various  secondary  changes. 
When  growing  from  the  neighbourhood  of  the  epiphyses  of  one  of  the  long 
bones  they  are  very  prone  to  ossify.  In  fact,  these  tumours  nearly  always 
become  rapidly  converted  iiato  bone,  covered  over  only  by  a  thin  layer  of 
ossifying  cartilage,  and  are  usually  described  as  one  variety  of  osteomata. 
They  may  also  degenerate  in  various  ways.  Some  break  down  in  then- 
centre,  so  as  to  form  large  cysts,  which  become  filled  with  a  fluid  resembling 
synovia  (cystic  enchondromata) ;  others  soften  throughout ;  others  become 
converted  into  a  calcareous  mass,  in  which  it  is  difiicult  to  discover  any 
definite  organisation. 

The  free  removal  of  an  enchondroma  is  all  that  is  necessary  for  the  patient's 
future  safety.  Amputation  may  be  indicated  if  the  size  and  connections  of  the 
tumour  demand  it,  and  in  cases  of  multiple  enchondromata  on  the  fingers  or 
toes  it  may  be  the  only  resource  available  ;  but  such  cases  will  be  discussed 
hereafter. 

Bony  tumours  are  not  absolutely  unknown  in  the  soft  parts.  There  are  Exostosis, 
some  rare  cases  in  which  the  muscles  ossify,  as  in  a  skeleton  preserved  in  the 
Museum  of  the  Royal  College  of  Surgeons,  in  which  many  of  the  bones  are 
connected  immovably  by  masses  of  bone  which  have  replaced  some  of  the 
largest  muscles  in  the  body ;  and  other  singular  cases  occur,  like  that  recorded 
by  Mr,  Caesar  Hawkins,^  in  which  masses  of  bone  were  formed  loose  in  the 
cellular  tissue  of  the  muscles.  But  such  cases  are  so  very  uncommon  and 
have  so  little  bearing  on  practice  that  exostosis  may  be  regarded  as  a  disease 
of  the  bones,  and  will  accordingly  be  treated  of  in  that  chapter. 

The  myxomatous  tumours  are  growths  of  the  connective  tissue  type,  the  Myxoma, 
essential  feature  of  which  is  the  presence  of  a  gelatinous  material  resembling 
the  Whartonian  jelly  of  the  umbihcal  cord.    The  number  of  tumours  found 

'  '  Contributions  to  Pathology  and  Surgery,'  vol.  ii.  p.  193.  Mr.  Hawkins  describes 
the  formations  of  bone  in  the  case  which  he  relates  as  the  result  of  ossification  of  the 
muscular  fibres  in  consequence  of  infiammation,  and  refers  to  some  similar  instances  ; 
though,  as  he  observes,  '  we  cannot  say  why  the  muscles  inflame,  nor  why  the  common 
results  of  inflammation  are  modified  so  that  bone  is  formed  in  the  cellular  tissue  of  the 
muscles.' 
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in  this  group  is  not  large,  and  there  can  be  no  doubt  that  many  of  the  cases 
which  are  classified  as  myxomatous  tumours  are  in  reality  degenerated  forms 
of  other  growths— that  is  to  say,  other  tumours,  such  as  the  enchondromata, 
fibromata,  or  adenomata,  which  have  undergone  mucoid  softening. 

They  usually  grow  from  the  subcutaneous  and  sulnnucous  tissues,  and 
when  superficial  often  assume  a  polypoid  form,  as  in  the  ordinary  gelatinous 
polypus  of  the  nose.  They  form  soft,  lobulated,  round  or  oval  masses,  which 
frequently  it  is  impossible  to  distinguish  from  the  lipomata  or  soft  fibromata. 
They  are  usually  of  slow  growth,  and  are  met  with  for  the  most  part  in  adult  life. 

They  are  enclosed  in  a  loose  fibro-cellular  capsule,  and  on  section  present 
a  gelatmous  appearance,  of  a  pinkish  colour,  much  resembling  a  colloid 
growth,  from  which,  however, 
they  may  be  distinguished  by 
the  fact  that  this  latter  growth 
is  contained  in  cysts  and  by  their 
microscopical  characters.  Under 
the  microscope  they  are  found  to 
consist  of  a  beautiful  open  net- 
work of  fine  fibres,  which  are 
the  processes  of  large  stellate 
cells,  freely  communicating  with 
one  another  (Fig.  163).  In  the 
interstices  of  this  network  is  a 
jelly-like  substance,  which  con- 
tains mucin,  which  is  almost 
fluid,  and  when  the  tumour  is 
cut  into  oozes  slowly  away. 
Embedded  in  the  jelly  may  be 
found  numerous  small  round 
cells,  having  no  apparent  con- 
nection with  the  stellate  cells. 

The  true  myxoma  is  an  in- 
nocent tumour,  but  occasionally 
sarcomatous  tumours  undergo 
mucoid  degeneration,  forming 
the  myxo-sarcomata,  and  these  tumours  are  malignant  in  their  characters. 

The  only  treatment  is  removal,  and,  as  a  rule,  this  can  be  generally  done 
without  difficulty  and  with  a  confident  reliance  that  the  growth  will  not 
return.  Occasionally,  however,  myxomata  are  found  in  connection  with 
nerves,  and  then  great  care  must  be  exercised  in  their  removal,  as  the  nerve 
becomes  embedded  in  the  morbid  growth  and  is  liable  to  be  injured. 

In  the  second  group  of  sohd  tumours  we  place  those  growths  which  re- 
semble in  structure  more  or  less  completely  one  of  the  more  complex  tissues 
of  the  body— such  growths,  in  fact,  as  resemble  muscles,  vessels,  nerves, 
glands,  &c.    The  group  will  comprise  the  following  : — 

Vascular  tissue :  Angeioma. 
Lymphatic  tissue :  Lymphoma. 
Muscular  tissue :  Myoma. 
Nervous  tissue :  Neuroma. 
Papillary  tissue :  Papilloma. 
Secrethig  glandular  tissue  :  Adenoma. 


Fro.  163.  Section  of  Myxoma,  a.  Angular  or  stellate  bodies 
the  prolongations  ol  which  anastomose  so  as  to  form  a  net- 
work traversing  the  whole  section,  b.  Small  round  cells, 
having  no  apparent  connection  with  the  angular  corpus- 
cles, c.  Corpuscles  having  much  resemblance  to  mucous 
corpuscles,  but  smaller,  contained  in  the  prolongations  of 
the  branching  or  angular  bodies.  These  prolongations 
have  double  outlines,  and  appear  to  form  canals,  in 
which  the  mucous  corpuscles  are  contained.  Some  fatty 
tissue  was  mingled  with  the  structure  of  this  tumour. 
— CFrom  '  Path.  Trans.'  vol.  xs.  p.  344.) 
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The  an<>eioma,  vascular,  or  erectile  tumours  are  composed  of  enlarged  Angeioma. 
vessels,  these  vessels  being  either  arterial,  capillary,  or  venous.   The  tumours 
which  are  formed  chiefly  of  enlarged  arteries  are  called  aneurisms  by  anas- 
tomosis.   They  are  large,  irregular,  lobulated,  pulsating  masses,  in  which  a 
•considerable  bruit  can  often  be  heard,  and  numerous  large  vessels  can  be 
traced  into  them  on  all  sides.   The  capillaries  share  in  the  enlargement,  and 
the  veins  thus  receive  the  pulsation.    As  the  arteries  enlarge  their  coats  be- 
come thinned,  so  that  the  distinction  between  the  arteries  and  veins  around 
the  tumour  becomes  impossible.    The  growth  of  the  tumour  sometimes 
causes  ulceration  of  the  skin,  and  severe  or  even  fatal  h£emorrhage ;  but 
apart  from  this  there  is  not  much  danger,  and  I  have  seen  cases  which  have 
oone  on  for  an  unlimited  time  without  material  change.    Sometimes,  how- 
ever, when  the  disease  occurs,  as  it  usually  does,  on  the  head,  the  constant 
noise  is  so  distressing,  and  the  increase  of  the  tumour  so  threatening,  that 
the  surgeon  is  compelled  to  interfere. 

The  diagnosis  is  usually  obvious.  At  the  same  time  I  have  seen  a  pul- 
-sating  cancer  of  the  skull  mistaken  for  aneurism  by  anastomosis  and  operated 
•on,  the  patient  being  with  difficulty  saved  from  death  on  the  table.    A  more 

accurate  examination 
would  have  shown  in 
this  case  that  the  skull 
was  perforated,  for  pres- 
sure on  the  tumour  pro- 
duced vertigo,  loss  of 
consciousness,  and  par- 
tial hemiplegia. 

The  favourite  seats 
of  this  disease  are  the 
scalp  and  the  lip.  In 
the  scalp  they  are  com- 
monly close  to  the  ear, 
and  the  disease  often 
extends  into  and  impli- 
cates the  vessels  of  the 
ear. 

They  have  been 
treated  by  all  kinds  of 

iFiG.  164.  Aneurism  by  anastomosis  of  the  upper  lip.   Prom  a  di-awing   operations.  When  Small 
presented  by  Sir  B.  Brodie  to  the  Museum  of  St.  George  s  Hospital.         _l  -ii  t, 

^  they  might  possibly  be 

<;ured  by  setons  or  by  ligature  apphed  as  to  an  ordinary  nievus.  The  large 
tumours  are  best  treated  by  the  galvanic  cautery.  The Avire  being  passed  through 
the  mass  at  its  base  is  then  attached  to  the  battery,  so  as  to  bring  it  to  a  white 
heat,  and  is  drawn  slowly  out  to  the  surface,  cutting  the  tumour  into  two 
parts  and  searing  the  divided  surface  as  it  cuts,  so  that  no  htemorrhage  occurs. 
This  maybe  repeated  in  several  places,  and  so  the  tumou.r  will  be  divided  by 
several  cicatrices,  by  which  the  vascular  tissue  will  be  obHterated.  As  fresh 
parts  threaten  to  grow  they  must  be  treated  in  the  same  way.  Bleeding  may 
•occur  during  the  separation  of  the  sloughs,  and  must  be  combated  either  by 
the  ligature  or  actual  cautery. 

The  total  removal  of  the  tumour  is  a  still  more  certain  method  of  treatment, 
but  the  operation  is  highly  dangerous  when  the  growth  is  large.  An  incision 
is  made  around  a  part  of  the  base  of  the  tumour,  cutting  across  several  large 
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vessels,  which  are  then  tied.    If  the  patient  has  not  lost  too  much  blood  tht> 
cut  IS  then  extended  around  another  part  or  the  whole  of  the  circumference 
and  again  the  divided  vessels  are  tied.  When  the  whole  circumference  has  thus 
been  dealt  with ,  the  mass  is  rapidly  removed  and  all  vessels  at  its  base  secured. 
In  large  tumours  it  is  often  necessary  to  divide  this  operation  into  several 
stages,  allowing  an  interval  between  each  for  the  recovery  of  the  patient  from 
the  results  of  luemorrhage.  The  ligature  of  the  main  trunk  artery  (the  common 
or  external  carotid)  has  often  been  practised  in  aneurism  by  anastomosis  ; 
even  the  common  carotids  on  both  sides  have  been  tied,  with  a  due  interval.' 
But  I  cannot  discover  that  the  practice  has  been  so  successful  as  to  justify 
the  operation.    Mr.  Southam  has  published  a  successful  case,'  but  here  the 
seton  was  also  employed.    On  the  other  hand,  I  remember  a  remarkable 
case  in  which  the  patient  had  been  in  great  danger  from  repeated  hajmor- 
rhage.    This  had  been  suppressed  and  the  patient  restored  to  health  and 
comfort  by  the  persevering  use  of  the  galvanic  cautery.    Three  years  after- 
wards the  bleeding  recurred,  and  a  surgeon  was  sent  for,  who,  unluckily  for 
the  patient,  tied  the  common  carotid.    The  man  bled  to  death  fifteen  days 
afterwards,  while  the  ligature  was  still  firm  on  the  vessel.^    At  the  same 
time  cures  are  claimed  after  this  operation,  the  reaUty  of  which  I  am  not 
concerned  to  dispute.    All  that  I  would  say  is,  that  1  beheve  local  cautery  to 
be  safer  and  more  efficient. 
Nsevus.  Capillary  and  venous  tumours  are  called  nasvi,^  and  nasvi  are  also  divided 

into  cutaneous  and  subcutaneous,  the  purely  venous  navi  being  usually  sub- 
cutaneous, those  entirely  confined  to  the  skin  being  always  capillary 'only ;. 
while  those  in  which  the  skin  and  cellular  tissue  are  affected  simultaneously 
are  usually  of  the  mixed  kind ;  and  in  all  such  cases  large  veins  will  be  seen 
running  away  from  the  tumour. 

The  obvious  difference  in  surgical  anatomy  between  naevus  and  other  con- 
genital tumours  consists  in  the  large  size  and  great  number  of  the  vessels 
in  n^evus.  But  there  are  many  intermediate  stages  between  the  simple  con- 
genital fibrous  or  fibrocellular  tumour,  such  as  we  sometimes  see  on  the  skin 
or  mucous  surface  of  the  mouth,  the  fibrocystic  tumour  sometimes  contamiug 
a  large  quantity  of  blood  in  its  cystic  spaces  (a  tumour  which  often  occurs 
congenitally  in  the  neck),  and  the  truentevus,  in  which  the  blood  is  contained 
in  enlarged  vessels,  rather  than  vascular  spaces,  the  number  and  size  of  which 
masks  the  fibrous  framework  which  supports  them.  Such  congenital  tumours 
are  undoubtedly  of  the  same  nature  as  ntevus,  and  nivvi  often  degenerate  into 
masses  almost  exactly  similar  to  some  of  these  forms.  Hence  some  patho- 
logists regard  njevi  as  congenital  fibrous  tumours,  in  which  the  different- 
ai-rangement  of  the  fibrous  stroma  has  necessitated  a  corresponding  enlarge- 
ment of  the  vascular  channels. 

The  nature  of  the  common  nsevus,  or  mother-mark,  is  obvious  at  first 
sight,  and  iu  some  more  serious  cases  the  whole  or  great  part  of  the  side  of 
the  face  is  implicated  in  a  similar  dilatation  of  the  capillaries,  called '  port  wine 
stain,'  or  along  with  the  enlarged  vessels  there  is  a  pigmentary  formation,  and 
often  an  overgrowth  of  hair.  Mr.  Morrant  Baker  has  published  an  instance 
of  the  successful  extirpation  of  one  of  these  hairy  moles  ('  Med-Chir.  Trans.' 
vol.  Ixi.).  The  ordinary  capillary  nrevus  is  very  common  indeed ;  and  as  a 
great  many  ( I  think  the  majority)  of  such  nrevi  remam  without  any  growth 


'  '  Med.-Chir.  Trans.'  vol.  xlviii.  p.  G5.  '  Lancet,'  1858,  vol.  ii.  pp.  75,  339. 

"  Some  authors  also  speak  of  aneurism  by  anastomosis  under  the  name  of  '  arterial 
noivus.' 
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indefinitely,  they  should  be  left  alone,  unless  from  their  situation  they  occa- 
sion any  unpleasant  deformity,  or  from  their  growth  it  becomes  necessary  to 
treat  them,  in  which  case,  if  they  are  in  a  position  where  a  scar  is  of  no  con- 
'  sequence,  they  should  be  removed  either  by  ligature  or  with  the  knife.  The 
latter  is  safe  enough  if  the  tumour  be  avoided,  but  as  the  former  is  quite  free 
fi-om  all  risk  of  hfemorrhage  it  is  more  commonly  used,  especially  in  private 
practice.  Two  stout  harelip  needles  being  passed  beneath  the  nsevus  at  right 
angles,  a  strong  ligature  is  tied  beneath  them  as  tightly  as  possible.  If  the 
mass  is  large  it  is  well  to  cut  a  groove  in  the  skin  from  each  needle  to  the  one 
next  it  for  the  Hgature  to  He  in.  The  great  point  is  to  tie  the  hgature  tight 
enough,  in  which  case  there  is  no  pain  afterwards.    The  surgeon  may  be 

certain  that  the  tumour  is  completely 
strangukted  if  he  pricks  it  with  a  needle 
here  and   there  while   the  ligature  is 
drawn  tight,  and  sees  that  at  last  only  a 
little  serous  fluid  oozes  from  the  punc- 
tures.   The  points  of  the  needles  should 
be  cut  off  with  pHers  made  for  the  pur- 
pose, and  a  strip  of  hnt  wound  under 
them  and  round  their  ends.    When  the 
mass  has  turned  black  the  needles  may  be 
removed  and  a  poultice  applied  till  the 
slough  drops  off.    The  subcutaneous  naevi  Enuclea- 
may  be  removed  like  any  other  subcuta- 
neous  tumour,  by  dissecting  the  skin  from 
above  them  and  removing  them  without 
opening  the  capsule  in  which  they  are 
contained  ; '  or  if  at  any  stage  of  the  ope- 
ration the   surgeon   should  meet  with 
alarming  haBinorrhage  the  ligature  may 
be  substituted.    And  in  ntevi  which  are 
only    partly    subcutaneous    a  similar 
operation  may  be  performed,  i.e.  the  skin 
may  be  dissected  from  the  mass  below, 
generally  without  much  haemorrhage,  and 
the  latter  be  thus  removed.  But  I  cannot 
say  that  in  the  few  trials  I  have  made  of 
this  method  I  have  seen  much  use  in  the 
skin  so  preserved.    It  is,  in  fact,  so  thin  and  ill-nourished  that  it  generally 
sloughs  or  withers  away. 

The  caustic  treatment  of  small  ntevi  is  very  satisfactory.  The  caustic  Caustics 
generally  used  is  nitric  acid,  or  the  acid  nitrate  of  mercury,  which  will 
I  remove  a  small  mother-mark  in  two  or  three  applications,  leaving,  however, 
la  small  depressed  cicatrix  very  like  that  of  vaccination.  The  actual  cautery 
[by  means  of  a  whitehot  needle,  or  a  point  of  whitehot  metal  with  a  bulb 
[above,  by  which  the  heat  is  prevented  from  too  suddenly  being  quenched,  is 
also  often  used,  and  successfully.  But  many  of  these  small  nsevi  may  be  Eiectro- 
I  removed  with  less  deformity  by  the  application  of  the  electrolytic  current: 

'  See  Teale,  in  '  Med.-Chir.  Trans.'  vol.  i.  p.  57.  Parker,  '  Clin.  Soc.  Trans.'  vol.  xix. 
p.  279.  The  existence  of  a  complete  capsule  subdividing  the  growth  into  lobules  is  very 
distinctly  described  in  the  account  which  Mr.  Birkctt  has  given  of  the  structure  of  a 
nrovus  in  the  '  Med.-Chir.  Trans.'  vol.  xxx.  p.  198. 


Via.  165.  Drawing,  the  size  of  nature,  from 
a  uasTUS  whicli  was  dissected  out  of  the 
back  and  front  of  the  hand.  It  lapped 
round  the  second  metacarpal  bone  and  pre- 
sented in  the  palm  of  the  hand,  but  was 
situated  chiefly  on  the  dorsum.  Esraarch's 
bandage  was  applied,  and  the  dissection 
was  easily  accomplished  without  wounding 
any  important  structures.  The  use  of  the 
hand  was,  I  believe,  perfect  afterwards,  a, 
refers  to  a  small  piece  of  skin  which,  as  it 
was  thin  and  very  closely  adherent  to  the 
tumour,  I  thought  it  best  to  remove  along 
with  it.  The  patient  was  a  boy  ret.  11. — 
(Prom  a  preparation  in  the  Museum  of  St. 
George's  Hospital,  Ser.  vi.  98f.) 
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i.e.  a  current  of  electricity  of  very  low  power  continued  for  some  time,  so  aw 
to  disintegrate  the  tissues  without  cauterising  them. 

The  electricity  in  these  cases  is  best  supplied  from  a  Htolirer's  battery  in 
which  one  needle  is  plunged  into  the  nievus  while  the  other  may  either  be 
applied  to  the  skin,  or  be  also  driven  through  the  tumour,  but  so  as  not  to  be 
m  contact  with  the  former.  As  the  disintegration  progi-esses,  the  position  of 
these  needles  is  to  be  frequently  changed  and  reversed.  No  sloughs  should 
be  produced. 

Another  plan  which  should  be  mentioned  is  vaccination.  If  the  child 
has  not  been  previously  vaccinated  he  may  be  vaccinated  on  the  ntevus,  the 
vaccine  being  introduced  in  a  great  many  places  very  close  together.  The 
object  is  to  obhterate  the  vascular  tissue  by  the  inflammation  produced 
around  the  vaccine  pustules.  But  the  plan  is  not  one  which  deserves  re- 
commendation. It  is  very  uncertain,  since  the  vaccine  may  be  washed  away 
by  the  blood,  and  it  has  usually,  if  not  always,  failed  in  the  cases  which  I 
have  seen  ;  and  when  vaccine  pustules  are  produced  it  by  no  means  fohows 
that  the  naevus  is  cured,  or  that  the  child  has  obtained  the  proper  immunity 
from  small-pox. 

Again,  subcutaneous  nsevus,  especially  those  large  nsexi  which  some- 
times occur  in  the  parotid  region,  may  be  treated  by  the  injection  of  per- 
chloride  of  iron.  The  method,  however,  is  a  dangerous  one,  one  case,  at 
least,  being  on  record  in  which  in- 
stant death  was  caused,  probably 
by  coagula  carried  into  the  heart. ^ 
If  it  is  employed  the  solution  should 
be  used  in  small  quantity,  three  or 
four  drops  being  injected  through 
the  hypodermic  syringe  first  in  one 
place  and  then  in  another,  and  the 
situation  of  the  tumour  should  be 
surrounded  if  possible  by  an  elastic 
ring  or  temporary  ligature.  Some 
surgeons  first  break  down  the  tissue 
of  the  nsevus  with  a  broad  cutting 
needle,  and  then  introduce  the  coa- 
gulating injection  into  the  cavity  so 
produced. 

The  larger  nfevi  require  com- 
plicated forms  of  ligature  for  their 
strangulation.  Those  that  are  en- 
tirely subcutaneous  are  generally 

treated  by  the  subcutaneous  ligature.  The  needle  (which  should  be  a  large 
one)  is  armed  with  a  strong  piece  of  whipcord.  This  is  entered  at  one  point 
of  the  circumference,  and  carried  round  the  base  as  far  as  possible,  when  it 
emerges  through  the  skin.  The  ligature  having  been  drawn  through  as  far 
as  necessary  is  re-entered  at  tlie  same  puncture  and  carried  round  another 
portion  of  the  circle,  and  so  on,  till  at  length  it  reaches  the  original  point  of 
entry,  through  which  its  two  ends  now  protrude  and  must  be  tied  as  tightly 
as  possible  (Fig.  166).  Or  if  the  mass  is  too  large  to  be  dealt  with  in  this 
way  the  ligature  may  first  be  carried  under  the  middle  of  the  tumom-,  and 
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Subcutaneous  ligature  ot  niBTUs.  The  upper 
figure  shows  a  single  ligature  csirried  round  the  tu- 
mour. The  lower  (In  which  no  tumour  is  depicted) 
sliows  a  double  striugcorried  below  the  centre  of  the 
base,  then  divided  into  two,  a  a'  and  b  ii',  and  eacli 
of  the  two  carried  subcutaneously  round  half  of  the 
niEVus,  and  then  tied. 


'  Teale,  '  Med.-Chir.  Trans.'  vol.  i.  p.  r>2. 
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may  then  be  divided'into  two,  each  of  which  is  appHed  as  before  siibcutan- 
«ously  to  each  half.  'Another  excellent  knot  for  a  large  naevus  is  that  which 
goes  by  Sir  W.  Fergusson's  name,  and  which  is  represented  in  Fig.  167. 


1.  The  threaded  needle 
passed  under  the  cen- 
tre oC  the  base  of  the 
tumour;  one  thread  di- 
vided near  the  needle. 


2.  The  other  end  of  the  divided  thread  passed  into 
the  needle's  eye.  Both  threads  carried  round 
11  quarter  of  the  circumference  and  passed 
under  the  base  at  right  angles  to  their  former 
direction. 


The  needle  withdrawn  andthensevus  strangulated 
in  quarters. 


riG  167  '  Fergusson's  knot,'  for  the  strangulation  of  large  nsevi,  or  other  tumours.  In  order  to  keep  the 
dia-^amt  of  a  convenient  size  the  tumour  has  been  represented  relatively  much  smaller  than  it  is  m  prac- 
«oe^  and  in  Fig.  3  the  incisions,  which  are  usually  made  thi-ough  the  skm  fi-om  each  puncture  to  the 
next,  Save  been  omitted,  to  avoid  complication.  They  are  not  abso  u  ely  necessary,  if.  the  mass  is  not 
very  large,  but  they  redilce  the  quantity  of  tissue  which  is  to  be  cut  tlirough  by  the  ligature,  and  pro- 
mote thi  success  of  the  operation,  besides  very  probably  saving  the  p.atient  some  pain  while  the  ligatu.  e 
is  separating. 

In  other  cases,  where  the  tumour  is  of  an  elongated  form,  the  form  of 
ligature  represented  in  Fig.  168  is  more  appropriate.  The  tumour  is  stran- 
gulated in  pieces  by  passing  a  double 
ligature  under  its  base  from  side  to 
side,  as  there  shown.  The  ends  of  the 
ligature  are  coloured  differently — say 
one  white  and  the  other  black.  Each 
loop  is  left  long,  so  that  the  whole 
ligature  must  be  of  great  length.  Then 
the  white  loops  are  divided  on  one  side 
and  the  black  on  the  other,  and  the 
pairs  of  white  and  black  strings^  are  tied 
tightly.  The  whole  tumour  Avill  thus 
be  found  to  be  strangulated. 

The  two  latter  methods  necessarily 
involve  the  death  of  the  skin,  and  even 

i.  168.  Ligature  for  strangulating  a  large  iifevus.  although  the  purely  subcutaneous  liga- 
The  white  loops  are  divided  on  one  side,  and  ,  .        ,    „ +1,,^  ^Inofli 

the  black  on  the  other,  and  the  corresponding   ture  doeSllOt,  perhaps,  lllVOlVe  tUC  UeaiU 

'^^^;2^l:i^Xo.  Ji^hd^'^s  Of  the  skin  by  absolute  necessity,  since 
the  surgeon  thinks  best.  euough  nutrition  may  be  provided  by 

the  vessels  which  pass  into  the  skin  between  the  punctures  to  avert  gangrene, 
yet  such  a  fortunate  result  is  not  often  obtained.    More  commonly  the  sub- 
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cutaneous  ligature  sets  up  extensive  inflammation,  in  which  the  whole  tis.sue 
perishes,  including  the  skin. 

Mr.  Barwell  has  described  a  process  for  the  '  scarless  eradication '  of 
ntevus  '  by  means  of  an  instrument  whereljy  a  wire  conveyed  subcutaneously 
around  the  base  of  the  tumour  is  gradually  tightened  by  means  of  an  appro- 
priate mechanism  until  it  comes  away,  and  so  divides  all  the  vessels  which 
nourish  the  subcutaneous  part  of  the  najvus.  After  this  the  cutaneous  na^vus 
can  be  treated  with  nitric  acid  if  necessary,  but  often  withers  away  and  dis- 
appears spontaneously. 

Another  plan  which  will  often  check  the  growth  of  large  nsevi,  and  which 
is  eminently  useful  in  situations  where  their  complete  removal  is  impossible 
or  very  dangerous,  is  to  cut  them  into  pieces  by  ligatures  conveyed  under 
their  base  and  tied  tightly  round  the  entire  tissue.  If  the  growth  be  so  lai-ge 
that  the  first  hgature  will  not  ulcerate  through  it,  a  second  can  be  introduced 
into  the  groove  which  the  ulceration  of  the  first  has  caused,  and  thus  when 
the  ligatures  have  come  away  the  tumour  will  be  divided  into  portions  by 
wounds,  in  which  bands  of  cicatrix  will  form,  and  so  its  growth  will  be 
arrested.  A  case  of  venous  nasvus  in  the  scrotum  treated  successfully  in  this 
way  will  be  found  described  and  figured  in  the  'Path.  Soc.  Trans.'  vol  xv 
p.  95. 

There  are  other  methods  of  treating  naevi  too  numerous  to  mention.  I 
need  only  add  tliat  very  large  naevi  are  often  cured  by  the  introduction  of 
setons.    Some  surgeons  steep  the  seton-threads  in  perchloride  of  iron. 

Naevi  which  do  not  grow  may  remain  stationary,  or  may  disappear,  or 
may  degenerate.  In  some  cases,  usually  after  an  attack  of  some  grave  illness, 
such  as  scarlet  fever  or  whooping-cough,  even  large  nae^-i  have  been  known 
to  disappear  altogether.  Thus  in  the  discussion  on  Mr.  Teale's  proposal  for 
enucleating  the  large  naevi  which  sometimes  form  in  the  parotid  region. 
Sir  Prescott  Hewett  related  an  instance  in  his  own  family  where  a  nsevus 
of  this  kind  had  entirely  disappeared  soon  after  one  of  the  common  affections 
of  childhood.  In  other  cases  the  tumour  after  ceasing  to  grow  degenerates 
into  a  cystic  mass,  and  this  is  a  probable  cause  of  one  form  of  congenital 
cystic  tumour.  The  contents  of  the  tumour  may  vary  very  much  from  the 
composition  of  the  blood,  though  they  generally  show  some  trace  of  their 


Lym- 
phoma. 


Simple 
lymphoma. 


The  lympliomatous  tumours  are  growths  exactly  resembling  in  micro- 
scopical structure  adenoid  or  lymphoid  tissue.  They  grow  from  this  tissue, 
and  it  is  doubtful  whether  they  are  simple,  non-inflammatory  hypertro^jhies 
or  true  neoplasms.  In  fact,  the  whole  pathology  of  these  growths  is  in  a, 
very  uncertain  condition,  as  is  evidenced  by  the  confused  nomenclature  with 
which  they  have  been  burdened.  The  simplest  plan  of  describing  these 
growths  will  be  to  consider  them  under  two  heads,  as  the  simple  lymphoma, 
and  the  malignant  lymphoma. 

In  simple  lymphoma,  a  single  gland  generally,  but  sometimes  two  or 
three,  slowly  and  progressively  enlarges.  This  enlargement  is  not  inflam- 
matory, for  there  is  no  pain  nor  tenderness,  nor  indeed  any  sign  of  inflam- 
mation. It  does  not  become  adherent  to  the  skin,  nor  matted  to  the  sur- 
rounding parts,  and  has  much  the  same  consistence  as  the  normal  gland.  It 
is  not  tubercular,  and  is  not  associated  with  any  constitutional  defect.    It  is- 
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-simply  a  local  enlargement,  steadily  increasmg  iip  to  the  size  possibly  of  a 
lion's  egg,  and  then  vei-y  often  remaining  stationary.  It  does  not  return  if 
.removed!'  It  is  usually  found  in  the  neck,  and  forms  a  smooth,  rounded,  or 
oval,  freely  movable,  elastic  tumour.  Upon  removal,  it  is  seen  to  consist 
apparently  of  ordinary  normal  lymphoid  tissue,  and  has  precisely  the  structure 
of  a  lymphatic  follicle. 

The  disease  known  as  malignant  lymphoma  is  a  pecuhar  hypertrophic  M^Jisn'J^'jJ 
disease  of  the  lymphatic  glands,  commonly  spoken  of  as  '  Lymphadenoma,' 
Avhich  was  first  distinctly  described  by  Dr.  Hodgkin,^  and  often  called  after 
his  name  '  Hodgkin's  disease.'  The  disease  begins  as  an  enlargement  of 
certain  glands,  without  apparent  cause.  The  enlargement  affects  usually 
first  the  cervical  glands,  then  spreads  to  those  in  the  axilla,  and  sometimes 
•to  glands  in  many  parts  of  the  body.  But  the  disease  does  not  necessarily 
appear  first  in  the  glands  of  the  neck ;  it  may,  and  often  does,  commence 
primarily  in  the  axillary  or  other  glands.  The  cause  of  the  disease  is  entirely 
imlmown.  It  usually  occurs  in  early  adult  life,  and  is  entirely  unconnected 
with  any  tubercular  or  syphilitic  dyscrasia.  • 

The  disease,  commencing  generally  in  one  gland,  as  a  non-inflammatory 
enlargement,  spreads  with  greater  or  less  rapidity  from  gland  to  gland  until  a 
whole  group  or  chain  of  glands  becomes  affected.  Then  other  chains  of  glands 
in  other  parts  of  the  body  become  similarly  affected.  Thus  tumours  made  up 
of  large  smooth  bossy  masses  make  their  appearance  in  those  parts  of  the 
body  where  superficial  lymphatic  glands  are  known  to  exist.  They  do  not 
contract  adhesions,  show  no  tendency  to  break  down,  and  remain  well  en- 
capsuled.  The  same  disease  affects  the  lymphatic  vessels  in  many  parts  of 
the  body,  forming  tumours  in  the  spleen,  lungs,  liver,  and  other  organs, 
which  are  believed  to  depend  on  deposit  of  adenoid  tissue  in  the  cellular 
membrane  enveloping  the  lymphatic  vessels.  The  disease  is  also  described 
as  affecting  the  medulla  of  bone  by  Mr.  Macnamara,^  and  the  testicle  by 
Monod  and  Terbillon.^ 

In  some  cases  it  is  associated  with  the  condition  known  as  '  leucocy- 
thsemia,'  in  which  the  elaboration  of  the  blood  is  imperfect,  so  that  the  white 
cells  are  disproportionately  increased.  It  is  then  sometimes  termed  '  leu- 
kcemic  lymphadenoma,'  and  the  spleen  is  early  implicated  in  the  disease  in 
these  cases.  But  there  are  many  cases  in  which  the  spleen  is  involved,  and 
in  which  no  such  condition  of  the  blood  exists. 

Accompanying  these  local  conditions  there  is  marked  deterioration  in  the 
patient's  general  health.  He  becomes  rapidly  emaciated  and  anfemic,  loses 
his  appetite  and  strength.  Profuse  diarrhoea,  and  often  dropsy,  supervene, 
and  the  patient  generally  dies  from  exhaustion  in  from  one  to  two  years 
from  the  onset'of  the  disease. 

The  growth,  iipon  examination  after  removal,  presents  precisely  the 
characters  of  a  normal  lymph  follicle.  It  is  usually  described  as  of  two  kinds, 
to  which  the  terms  hard  and  soft  have  been  applied,  but  the  difference  in  the 
consistence  appears  to  be  simply  due  to  the  relative  amount  of  fibrous  tissue 
and  cells,  the  former  preponderating  in  the  hard  form,  the  latter  in  the  soft. 

As  regards  treatment,  operative  measures  appear  to  be  of  no  avail.  My 
colleague,  Mr.  Haward,  at  one  time  advocated  the  removal  of  the  glands 
where  it  was  possible  to  remove  all  of  those  affected  by  the  disease,  and  in 
several  cases  performed  this  operation ;  but  I  believe  the  results  were  not 
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sufficiently  satisfactory  to  induce  him  to  persevere  with  it.'  But  at  the 
same  time,  considering  the  fatal  nature  of  the  disease  with  which  we  have  to 
deal,  it  would  seem  desirable,  if  the  whole  of  the  mass  can  be  extirpated, 
and  there  is  no  discoverable  enlargement  of  the  glands  of  any  other  part  of 
the  body,  to  make  the  attempt.  In  order,  however,  to  render  the  chances  of 
the  operation  favourable,  the  diagnosis  must  be  made  early,  and  herein  i& 
the  difficulty,  for  when  these  tumours  first  appear  it  is  impossible  to  recognise 
their  true  nature  and  to  make  a  precise  diagnosis.  There  can  be  no  doubt 
that  arsenic  has  a  very  considerable  effect  in  many  cases  of  lymphadenoma,. 
though  in  others  it  appears  to  exert  little  or  no  influence.  In  order  to  pro- 
duce any  benefit  it  must  be  pushed  until  it  produces  slight  toxic  effects. 
The  administration  should  be  commenced  with  the  ordinary  dose  of  the- 
drug,  say  five  minims  of  the  liquor  three  times  a  day,  and  gradually  increased, 
mitil  slight  symptoms  of  arsenical  poisoning  are  produced.  The  dose  is  then 
to  be  maintained  at  this  point  for  some  considerable  time,  and  under  the- 
influence  of  the  medicine  the  glands  will  often  rapidly  diminish  in  size.  It- 
is  advisable,  whilst  the  patient  is  taking  the  arsenic,  to  give  a  mercurial 
purge  occasionally  to  correct  the  toxic  effects  of  the  drug.  In  some  cases^ 
where  arsenic  has  apparently  succeeded  in  arrestmg  the  disease  and  mate- 
rially diminished  the  size  of  the  glands  or  caused  them  entirely  to  subside,, 
a  fresh  appearance  of  the  disease  occurs  after  the  medicine  has  been  left  off,, 
and  the  case  proceeds  to  a  fatal  termination. 

In  simple  lymphoma,  where  one,  or  at  the  most  two  or  three  glands  are- 
enlarged,  they  may  be  removed  without  any  fear  of  a  recurrence  taking- 
place. 

Myoma.  True  myomatous  tumours,  that  is  to  say,  tumours  consisting  simply  of 

muscular  tissue,  are  exceedingly  rare.    A  few  instances  have  been  recorded 
of  these  tumours,  consisting  of  striped  muscular  fibres,  as  a  congenital  affec- 
tion, and  for  the  most  part  have  been  found  in  the  neighbourhood  of  the- 
kidney,  and  a  few  cases  of  muscular  tumour,  where  the  fibres  were  of  the 
unstriped  variety,  have  been  recorded  as  occurring  in  connection  with  the- 
alimentary  canal  and  particularly  the  oesophagus.    But  there  is  a  large  and 
common  class  of  tumour  in  which  muscular  tissue  forms  an  important  com- 
ponent of  the  growth,  but  in  which  it  is  associated  with  some  other  structure. 
These  tumours  include  the  large  class  of  so-called  '  fibroids  '  of  the  uterus,, 
which  are  really  myo-fibromata,  and  consist  of  smooth  muscular  fibre,  inter- 
mingled with  fibrous  tissue,  and  also  '  enlarged  prostate,'  in  which  the  disease- 
is  a  myo-adenoma,  consisting  of  smooth  muscle  fibres,  with  irregular  glan- 
dular hypertrophy.   These  will  be  described  in  the  chapters  on  Diseases  of  the- 
Generative  Organs.    As  regards  the  diagnosis  of  true  myomata  nothing  can 
be  said.    It  is  impossible,  except  by  microscopic  examination,  to  distinguish 
them  from  fibromata,  and  occurring  as  they  do  in  connection  with  the  internal 
organs  they  do  not,  as  a  rule,  come  under  the  cognisance  of  the  surgeon. 

Neuroma.  Formerly  any  tumour  connected  with  or  growing  on  a  nerve  was  termed  a- 
'  neuroma.'  These  are  now  classified  according  to  their  structure  as  fibromata, 
myxomata,  sarcomata,  &c.,  and  maybe  styled  '  false  neuroma ';  whilst  the  term 
'  neuroma  '  is  confined  to  those  tumours  which  are  actually  composed  of  nerve-- 
fibres,  and  these  are  exceedingly  rare.  Lebert  and  some  other  observers  have, 
however,  asserted  that  the  bulbous  condition  which  a  divided  nerve  assumes, 
as  after  amputation,  ought  to  be  regarded  as  a  true  neuroma,  since  it 


'  See  '  Clin.  Soc.  Trans.'  vol.  ix.  p.  40. 


PAPILLOMATA.  3GT 

contains  nerve-tubules.  These  are,  however,  very  much  smaller  than  normal 
nerve  fibres,  and  are  probably  merely  the  old  fibres  atrophied  by  the  pressure 
of  the  fibrous  tissue  which  has  been  developed  from  the  inflammatory  exuda- 
tion in  the  end  of  the  divided  nerve. 

True  neuromata  are  always  found  m  connection  with  nerves,  and  are  almost 
invariably  made  up  of  medullated  nerve  fibres  rolled  up  and  interlacing  and 
connected  together  by  ordinary  connective  tissue.  Some  few  rare  instances  of 
neuromata  composed  of  non-medullated  nerve  fibre  have  been  described.  They 
may  occur  without  any  inj ury  to  the  nerve  and  are  frequently  multiple.  They 
vary  in  size  and  are  generally  round  or  oval  and  smooth  on  the  surface.  They 
are  connected  with  some  nerve  trunk  and  generally  on  the  extremities,  and 
therefore  lateral  movement  of  the  tumour  is  always  much  more  free  than  any 
longitudinal  movement  in  the  direction  of  the  axis  of  the  nerve  on  which  they 
are  placed.  The  amount  of  pain  is  very  variable  ;  sometimes  it  is  very  acute,  at 
other  times  there  may  be  none.  They  are  generally  tender  on  pressure,  and 
sometimes  the  most  acute  pain  is  experienced  on  pressing  the  tumour  nob 
only  in  the  part  itself,  but  also  in  the  peripheral  terminations  of  the  miph- 
cated  nerves. 

These  tumours  should  not  be  interfered  with  unless  they  cause  pam,  and 
then  they  must  be  excised.  Frequently  this  can  be  done  without  division  of 
the  nerve  trunk.  The  hmb  having  been  rendered  bloodless,  the  tumour 
can  be  enucleated  by  a  careful  dissection.  Should  it  be  necessary  to  divide 
the  nerve  in  order  to  excise  the  tumour,  the  ends  must  be  at  once  sutured 
together. 

Papilloma  or  warty  tumour  is  a  term  apphed  to  tumours  resembling  in  PapU- 
structure  the  ordinary  papillte  of  the  skin  or  mucous  membrane.    They  are, 
in  fact,  simple  hypertrophies  of  these  structures.  Like  the  papillfe,  they  consist 
of  loops  of  blood-vessels,  supported  by  connective  tissue  and  covered  by 
epithelium,  but  instead  of  being  merely  of  microscopic  size  they  attain  some- 
times very  considerable  dimensions,  and  indeed  occasionally  form  tumours  of 
large  size.   The  blood-vessel  of  a  papilloma,  instead  of  forming  a  minute  loop,, 
as  m  an  ordinary  papilloma,  is  often  a  vessel  of  considerable  magnitude, 
which  divides  and  subdivides  into  numerous  branches,  each  terminating  in 
a  loop  covered  by  epithehum,  and  the  whole  of  the  branches  supported  and 
surrounded  by  connective  tissue,  so  that  we  have  a  branched  growth,  net 
unlike  a  cauliflower,  made  up  of  a  number  of  compound  papilla  ;  or  occasion- 
ally the  vessels  may  become  enormously  elongated,  and  we  have  then  a  villous 
growth,  not  unhke  the  vilH  of  the  chorion.    This  growth  is  sometimes  con- 
nected by  a  narrow  stalk  or  pedicle  with  the  structure  from  which  it  springs. 
The  vessels  of  papillomata  are  frequently  much  dilated,  rendering  the  growth 
very  vascular,  and  hable  to  bleed  furiously  if  these  vessels  are  opened  up  by 
ulceration  or  injury.    The  connective  tissue  which  holds  together  the  vessels- 
is  sometimes  very  abundant,  sometimes  scanty,  and  in  tumours  of  rapid  growth 
is  crowded  with  round  cells.   It  contains  lymphatic  spaces.   Papillomata  may 
grow  either  from  cutaneous  or  mucous  surfaces,  and  the  epithelium  covering- 
them  corresponds  to  that  of  the  structure  from  which  they  grow.    Thus  when 
growing  from  the  skin  they  are  covered  with  flattened  scales  resembling  the 
epidermis,  when  growing  from  the  mucous  membrane  of  the  rectum  they  are- 
covered  with  columnar  epithelium  similar  to  that  found  in  this  situation. 
The  amount  of  epithelium  varies :  sometimes,  as  in  the  common  wart,  they 
are  covered  with  many  layers  of  horny  epithelium,  and  they  are  then  hard 
in  other  situations,  as  in  the  papillomata  of  the  rectum,  they  are  covered  with  a. 
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single  layer  of  columnar  epithelium,  and  they  are  then  soft.  When  tliey  are 
covered  by  many  layers  of  epithelium,  the  deeper  ones  may  be  pigmented,  so 
as  to  give  a  dark  or  even  black  appearance  to  the  tumour. 

Papillomata,  when  growing  from  the  cutaneous  surfaces,  are  often  due  to 
some  form  of  irritation.  Thus  they  are  frequently  found  on  the  hands  of 
children  and  domestic  servants  from  want  of  cleanliness  ;  on  the  vulva  of 
women  from  the  irritation  of  the  discharge  of  gonorrhoia  ;  around  tlie  corona 
glandisof  men,  especially  those  who  suffer  from  phymosis,  from  the  irritation 
produced  by  the  accumulation  of  the  secretion  of  the  glandulffi  odorifer*. 

The  principal  forms  of  papillomata  found  on  the  skin  are  corns,  warts,  and 
condylomata.  On  mucous  surfaces  papillomata  occur  most  frequently  on  the 
tongue,  in  the  larynx,  in  the  rectum,  forming  the  so-called  polypi  of  the 
rectum,  and  in  the  bladder  as  villous  growth. 

Papillomata  are  purely  innocent  tumours,  but  they  are  liable  to  ulcerate 
and  bleed  freely,  and  may  cause  death  from  haemorrhage.  They  may  become 
the  seat  of  some  secondary  malignant  growth  ;  for  instance,  a  wart  not  uu- 
frequently  may  merge  into  an  epithelioma.  The  tumours  then  ulcerate  and 
the  base  becomes  hard  and  infiltrated.  Papillomata  of  the  skin,  warts,  &c., 
will  sometimes  disappear  when  the  irritation  which  has  given  rise  to  them  is 
removed.  Not  unfrequently  we  see  this  in  children  whose  hands  may  be 
covered  with  warts,  and  who,  when  they  arrive  at  an  age  which  induces 
them  to  pay  more  attention  to  the  cleanliness  of  these  members,  entirely 
lose  these  growths  without  any  treatment  .whatever. 

The  treatment  of  the  various  forms  of  papillomata  will  be  considered  in 
connection  with  the  surgery  of  the  different  regions  of  the  body  in  which 
they  are  found. 

Adenomn.  The  adenomata  or  glandular  tumours  are  those  growths  which  in  their 
minute  structure  resemble  ordinary  secreting  gland  tissue.  Secreting  glands 
present  two  distinct  varieties,  according  as  they  are  saccular  or  tubular,  and 
in  accordance  with  this  we  find  two  classes  of  adenomata,  the  racemose  and 
the  tubular.  The  former  are  always  found  in  connection  with  the  racemose 
glands,  as  the  breast,  the  prostate,  or  the  salivary  glands.  They  are  composed 
of  small  sacs  or  spaces,  irregular  in  shape  and  corresponding  to  the  acini  of 
secreting  gland  tissixe,  lined  by  short  columnar  or  spheroidal  epitheUum. 
These  sacs  communicate  with  each  other  and  are  bound  together,  in  the  true 
adenomata,  by  fibrous'  tissue.  Occasionally,  instead  of  ordinary  comieetive 
tissue  forming  the  matrix  by  which  the  sacs  or  spaces  are  limited,  there  is  a 
tissue  resembling  spindle-celled  sarcoma,  consisting  almost  entirely  of  spindle- 
shaped  cells ;  this  constitutes  a  special  group  of  tumours  which  are  known  as 
the  adeno-sarcomata.  Again,  in  other  cases  the  connecting  material  presents 
more  of  the  character  of  myxomatous  connective  tissue,  and  these  tumours 
would  be  classed  as  the  adeno-myxoma. 

The  true  adenomata  have  frequently  cysts  developed  in  them  ;  this  is  due 
to  dilatation  of  one  or  more  of  the  sacs  or  acini  and  accumulation  of  fluid  in 
their  interior. 

The  racemose  adenomata  form  round  or  ovoid  nodular  tumours,  for  the 
most  part  solid  and  hard,  but  occasionally  soft  in  places  from  the  develop- 
ment of  cysts.  They  are  clearly  defined  and  freely  movable  on  the  parts 
around  and,  when  superficial,  beneath  the  skin.  In  the  mammary  glands, 
which  is  by  far  the  most  common  situation  in  which  they  are  found,  they 
occur  in  young  unmarried  women.  They  are  here  freely  movable  and 
separable  from  the  tissue  of  the  breast,  though  at  the  same  time  apparently 
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connected  with  it  by,  a  sort  of  pedicle  or  stalk.  They  grow  slowly,  produce 
uo  retraction  of  the  nipple  or  enlargement  of  the  axillary  glands.  Sometimes 
they  are  painless,  at  other  times  associated  with  severe  neuralgic  pain,  and 
oftentimes  a  sensation  of  fulness  and  enlargement  is  complained  of  at  each 
menstrual  period.  In  the  parotid  they  are  generally  associated  with  enchon- 
droma  and  myxoma,  and  constitute  the  ordinary  '  parotid  '  tumours'.  In  the 
prostate  they  produce  chronic  enlargement  in  association  with  increased 
growth  of  the  muscular  tissue,  forming  the  class  of  tissues  already  alluded 
to  as  the  myo-adenomata. 

The  tubular  adenomata  consist  of  tubules,  resembling  the  crypts  of 
Lieberkiihn,  lined  by  columnar  epithelium,  and  bound  together  by  connective 
tissue.  They  are  principally  found  in  the  intestinal  canal,  especially  the 
rectum,  where  they  form  one  variety  of  polypoid  tumour,  and  occur  most 
frequently  in  children  and  young  persons. 

The  adenomata,  when  unassociated  with  any  other  form  of  tumour,  are 
non-malignant,  and  if  causing  any  pain  or  disfigurement  may  be  removed 
without  any  fear  of  a  recurrence. 

Amongst  the  tumours  composed  of  a  tissue  analogous  to  embryonic  tissue,  Tumours 
there  is  only  one  large  and  most  important  group  of  tumours,  known  as  the  '=2'"^?'*^'^ 

.  Ill  0^  emory- 

'  sarcomata.'  It  is  only  recently  that  these  tumours,  which  formerly  were  onic  tissue, 
linown  by  other  names  and  classed  in  other  groups,  have  been  definitely 
arranged  in  a  distinct  class  by  themselves.  They  have  been  defined  by 
Billroth  as  tumours  '  consisting  of  tissue  which  belongs  to  the  developmental 
series  of  connective  tissues,  and  which  does  not,  as  a  rule,  go  on  to  the  forma- 
tion of  a  finished  type  of  tissue,  but  tends  rather  to  peculiar  degenerations 
of  the  developmental  forms.'  They  are  composed  of  embryonic  connective- 
tissue  cells,  embedded  in  an  intercellular  substance,  which  may  be  either 
scanty  or  abundant,  homogeneous  or  fibrous — that  is  to  say,  they  may  or  may 
not  have  any  definite  stroma.  If  they  have,  it  is  not  arranged  in  the  form 
of  alveoli,  with  perhaps  one  doubtful  exception,  but  penetrates  between  the 
individual  cells ;  and  herein  lies  one  important  anatomical  distinction  between 
the  sarcomata  and  the  carcinomata,  in  which  the  stroma  is  always  arranged 
in  the  form  of  alveoli.  These  growths  are  exceedingly  vascular,  permeated 
by  large  vessels  with  very  thin  coats,  which  easily  rupture ;  or  even,  as  is 
believed  by  some,  by  channels  bounded  by  the  growth  itself,  and  without  any 
true  walls.  No  lymphatics  have  ever  been  demonstrated  in  these  tumours,  and 
it  is  usual  for  them,  when  they  infect  the  system,  to  do  so  through  the  blood- 
vessels, and  not  like  the  carcinomata,  through  the  lymphatics.  To  this  general 
rule  there  are,  however,  exceptions,  especially  in  the  melanotic  sarcomata. 

The  sarcomata  are  divided,  according  to  the  shape  of  the  cells  of  which 
they  principally  consist,  into  four  main  groups:  (I.)  the  round- celled  ;  (II.) 
the  spindle-celled  ;  (III.)  the  mixed-celled  ;  (IV.)  the  myeloid  or  giant-celled. 

I.  The  round-celled  or  granulation  sarcoma  (Fig,  169)  is  composed  of  Kound- 
small  round  cells,  like  leucocytes,  such  as  are  found  in  granulation  tissue,  the  ^om*? 
intercellular  substance  being  either  distinctly  fibrous,  or  fibrillated,  or  'per- 
fectly homogeneous.  They  are  soft,  pulpy,  whitish  or  grey,  and  were  for- 
merly regarded  as  encephaloid  cancer.  They  grow  with  great  rapidity  and 
are  very  vascular,  the  vessels  often  giving  way  from  the  great  tenuity  of  their 
coats  and  extravasations  taking  place  into  their  substance.  They  grow 
principally  from  the  skin  and  subcutaneous  tissue,  from  the  bones  and 
periosteum,  in  glands  and  the  viscera.  When  they  grow  from  the  glands, 
they  resemble  in  structure  normal  lymphatic  gland-tissue,  and  by  some  are 
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describerl  as  a  distinct  variety — the  lympho-sarconiata.  Another  variety  is 
described  as  the  glioma,  and  much  resembles  the  preceding  in  the  smalhiess 
of  its  cells.  It  always  grows  from 
the  neuroglia  or  connective  tissue 
of  nerve  structures,  especially  in 
the  retina.  Virchow  has  described 
another  form  of  sarcoma  belonging 
to  this  group,  to  which  he  has  given 
the  name  of  psammo?na,  from  the 
fact  of  their  containing  calcified 
globes,  which  resemble  the  '  brain- 
sand  '  found  in  the  pineal  gland. 
These  growths  are  for  the  most 
part  attached  to  vessels,  and  have 
been  found  only  in  the  brain  and 
orbit. 

II.  The  spindle-celled  sarcomata 
are  composed  of  small  elongated 

cells  (oat-  or  awn-shaped),  some-  fig.  169.  Houna  or  oval-slmped  sarcom.i.  From  a  tu- 
,.  -J.!       J.  -J         Ti   1  mour  of  the  female  breast,  described  in  'Path, 

times    WltnOUt     any     mtercellular       Trans.' vol.  six.  pp.  394-397,  and  figured  in  the  same 

substance,  at  other  times  united  '«'oi"me  as  pi.  xu.  fig.  6. 
by  a  homogeneous,  fibrillar,  or  fibrous  tissue  (Fig.  170).  When  there  is  no 
matrix  the  cells  lie  in  close  apposition,  and  are  often  arranged  in  the  form  of 
trabeculse,  giving  the 
growth  a  fasciculated 
appearance  ;  and  under 
these  circumstances  the 
tumour  may  be  mis- 
taken for  a  fibroma. 
The  cells  vary  in  size  in 
different  tumours,  but 
are  generally  pretty  con- 
stant in  size  in  any 
given  tumour.  This 
has  led  to  the  division 
of  these  growths  into 
two  classes,  which  are 
named  respectively  the 
'  small '  and  '  large  ' 
spindle  -  celled  sarco- 
mata. In  the  former, 
the  cells  are  often  not 
longer  than  the  dia- 
meter of  a  white  blood- 
corpuscle,  and  these  tu- 
mours are  usually  hard 
and  firm,  and  their  ma- 
trix is  distinctly  fibrous. 
The  large  spindle- celled 

sarcomata  are  softer  and  more  brain-like,  their  cells  being  five  or  six  times 
as  large  as  in  the  other  variety.  The  spindle-celled  sarcomata  are  usually 
found  in  the  subcutaneous  tissue,  or  growing  from  fascia?  or  periosteum,. 


Fig.  170.  Section  from  a  spindle-celled  sarcoma  of  the  fonmr,  taken  from- 
the  exterior  of  the  tumour,  a  shows  the  '  indifferent  Rranulation 
material'  or  'adenoid  tissue  '  stretching  out  from  the  tumour  struc- 
ture (6)  into  the  adipose  tissue  (c)  separating  its  colls.  The  tumour 
was  of  a  malignant  character,  and  contained  in  other  parts  of  its  sub- 
stance cartilaginous  and  osteoid  material.  ('Path.  Soc.  Trans,'  vol. 
xxi.  p.  341,  and  pi.  viii.  lig.  1.) 
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especially  the  periosteum  of  the  shafts  of  the  long  bones  and  the  bones  of 
the  face.  They  are  also  found  in  connection  with  the  breast,  testicle,  and  eye. 

In  connection  with  spindle-celled  sarcoma  may  be  mentioned  a  very  Melanotic 
interesting  and  definite  group  of  sarcomatous  tumours,  which  consist  usually  sarcoma. 

of  the  spindle-celled  variety,  but  are  some- 
times composed  of  round-celled.  These 
have  been  named  the  melanotic  sarcomata, 
from  the  fact  that  the  cells  contain  a  large 
quantity  of  dark-coloured  pigment  granules, 
which  gives  to  the  tumour  a  dark-brown  or 
black  colour  of  varying  intensity.  It  may 
be  that  only  parts  of  the  tumour,  and  those 
generally  at  the  periphery  of  the  growth,  are 


Pig.  171.  Melanosis,  springing  from  the 
mucous  lining  of  the  urethra,  a.  The 
urethra  laid  open.  b.  The  prepuce. 
c.  The  section  of  the  corpora  caver- 
nosa. The  disease  was  removed  by 
amputation.  The  man  lived  for  some 
years,  and  died  of  another  affection. — 
St.  George's  Hospital  Museum,  Ser.  viii. 
No.  10a. 


Pig.  172.  The  cells  which  were  found  in  the  microscopic  exa- 
mination of  the  tumour  shown  in  the  previous  figure. 
a.  Section  from  the  peripheral  part  of  the  growth  showing 
'indifferent'  or  'granulation  tissue,'  with  isolated  pigment- 
cells  among  it.  At  one  point  a  blood-vessel  is  seen.  6.  A 
portion  of  the  growth  more  highly  magnified,  showing 
large  spindle-shaped  branching  cells,  many  of  them  quite 
filled  with  pigment.- From  a  (h-awing  by  Dr.  T.  H.  Green 
in  the  'Path.  See.  Trans.'  vol.  xxiii.  p.  176. 


thus  pigmented.  These  tumours  are  usually  developed  from  structures  such 
as  the  eye  or  the  skin,  where  pigment  is  always  or  commonly  found  in  the 

natural  state.  When  occurring  in  the 
skin  it  seems  often  to  originate  in  a 
mole.  It  also  originates  in  parts  where 
no  pigment  naturally  exists  (Figs.  171, 
172).  It  differs  from  other  sarcomata 
generally  in  its  tendency  to  prolong 
itself  along  the  lymphatics,  so  that  in 
a  very  early  stage  of  this  disease  it  is 
usual  to  find  the  nearest  set  of  lym- 
phatic glands  implicated  in  the  disease  ; 
and,  furthermore,  it  is  not  unusual  to 
find  secondary  growths  springing  from 
the  lymphatic  vessels  leading  to  these 
glands.  It  is  one  of  the  most  malig- 
nant of  all  tumours,  causing  secondary 
growths  in  the  internal  organs,  and 
speedily  destroying  the  patient. 

It  may  be  convenient  here  to  men-  Alveolar 
tion  another  class  of  tumour  to  which  sarcoma, 
the  name  '  alveolar  sarcoma  '  has  been 
given,  and  which  in  their  histological 
characters  resemble  much  more  the  car- 
cinomata,  from  which  it  is  often  difficult  to  distinguish  them  by  their  micro- 
scopical characters,  but  which  can  be  distinguished  by  their  difference  in 
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origin,  and  by  the  fact  that  in  the  same  tumour  there  are  often  portions 
composed  of  typical  sarcoma  tissue.    They  differ  from  the  other  sarcomatous 
tumours  in  the  fact  that  the  cells,  -whicli  may  either  be  round  or  spindle 
cells,  are  contained  in 
separate  alveoli,  formed 
by  bundles  of  connec- 
tive tissue.  Frequently, 
however,  fine  filaments 
may     be  discovered 
coursing   between  in- 
dividual cells,  which  is 
never  the  case  with  the 
carcinomata  (Fig.  173). 

I  may  refer  here  to 
a  peculiar  class  of 
tumours  called  Cylin- 
droma by  Billroth,  and 
to  which  other  names 
have  been  applied  by 
other  pathologists.' 
The  characteristic  ana- 
tomical feature  in  these 
tumours  is  that  they 
contain  long  cylinders, 
sometimes  perfectly 
structureless,  in  other 
cases  filled  with  round- 
ish or  radiate  or  spindle- 
shaped  cells  (Fig.  174). 
These  cylinders  have 
been  believed  to  be 
modifications  of  the 
rudimeiatal  connective 
or  mucous  tissue,  or  of 
the  rootlets  of  the 
lymphatic  vessels.  Ac- 
cording to  Paget,  such 
strvictures  may  occur 
in  tumours  in  different 
regions  of  the  body, 
and  the  growth  may  be 
entirely  innocent,  or 
recur  in  the  scar  after 
operation.  In  the  only 
case  which  I  have  my- 
self treated,  the  tumour 
was  of  a  most  obstinate  nature,  but  was. 


Fio.  174.  Cylinilromn.  A.  A  sketch  to  sliow  the  general  arrdiigcment  of 
the  elements  of  the  tumour  ;  n,  the  oylinaers,  filleil  with  epithelial 
cells  ;  b.  the  fibrous  tissue  sepanitiup  them  ;  c,  masses  of  cells  arranpeil 
in  a  bird's-nest  form.  ]i.  A  more  hiphly  magnified  jircparation  of  the 
cells  contained  in  the  cvllnders  :  »,  indifferent  cells,  of  the  '  Mranulation 
type  ;  b,  one  of  the  hiril's-nest  masses  ;  c,  fibrous  tissue :  li,  fat.  From  a 
preparation  by  Dr.  W.atncy,  taken  from  the  case  referred  to  in  the  text. 


I  believe,  ultimately  and  finally 
eradicated  by  a  combination  of  the  knife  and  cautery.    It  formed  in  the 

'  Cylindrical  cartilaginous  tumour  ;  mucous  cancroid ;  cylindrical  Farcoma  ;  sipho- 
noma.  See  Paget,  '  Lectures  on  Surgical  Pathology,'  3rd  ed.  p.  472.  Mr.  Butlin  remarks 
that  the  name  '  Cylindroma  '  has  led  to  a  confusion  between  this  form  of  tumour  and  the 
cylindrical  form  of  epithelioma,  with  which  it  has  nothing  in  common. 
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scalp  after  a  wound  received  in  the  trenches  before  Sebastopol,  and  Avas  not 
finally  cured  till  the  year  1876.  The  cyhndrical  elements  were  not  recog- 
nised till  the  final  operation  ;  but  the  man  was  under  my  treatment  for 
many  years. 

III.  Occasionally  it  is  found  in  the  examination  of  any  given  tumour  that  Mixed 
tlie  cells,  instead  of  conforming  pretty  accurately  either  to  the  round-celled 
or  spindle-celled  type,  consist  of  a  mixture  of  the  two.  This  has  necessitated 
the  formation  of  a  separate  group  of  '  mixed-celled  sarcomata,'  which,  as 
their  name  implies,  consist  of  cells  of  various  forms.  They  are  most  often 
found  in  connection  with  bones. 

IV.  Giant-celled  sarcoma  or  myeloid  tumour  (Pig.  175)  is  that  variety  of 
sarcoma  in  which  the  cells  distinctive  of  the  form  of  tumour  are  very  large, 
contain  numerous  nuclei  (sometimes  as  many  as  twenty  or  thirty),  and  are 
often  provided  with  numerous  offshoots.  These  cells  are  Hkened  to  those 
which  occur  in  the  marrow  of  foetal  bones.  Such  cells  are  found  mixed  up 
with  the  tissue  of  any  of  the  other  forms  of  sarcoma,  so  that  the  growth  is 


Fig.  175.  '  Giant-oellcrl  Sarcoma,'  or  myeloid  tumour.— After  Billroth,  a  points  to  a  part  wliere  cysts  were 
beiug  formed  by  the  softeniug  of  the  tissue  of  the  tumour  ;  b,  to  a  focus  of  ossification. 

formed  partly  of  round,  spindle,  or  mixed  ceils  in  addition  to  the  large 
'  myeloid '  cells.  They  are  found  in  tumours  which  spring  from  the  interior 
of  bones. 

Sarcomatous  tumours  may  undergo  either  a  degenerative  or  develop- 
mental change.    The  former  may  consist  either  in  a  fatty  degeneration  or  a 
calcareous  change,  or  they  may  undergo  mucoid  softening,  with  the  develop- 
ment of  cysts.    In  addition  to  this,  cysts  are  of  frequent  occurrence  in  some 
forms  of  these  tumours,  as  a  natural  condition  of  their  growth.  These 
tumours  constitute  the  class  of  cystic  sarcomata.    A  far  more  important 
change  which  sarcomatous  tumours  undergo  is  of  a  developmental  character. 
The  structure  of  which  they  are  composed,  being  an  embryonic  tissue,  may 
undergo  a  process  of  development  into  one  of  the  complete  forms  of  con- 
nective tissue,  namely,  fibrous  tissue,  cartilage,  or  bone  ;  and  this  transfor- 
mation may  be  so  complete  that  the  whole  of  the  tumour,  except  a  thin 
coating  of  sarcoma,  will  consist  of  fibrous  tissue,  cartilage,  or  bone,  as  the 
case  may  be  ;  the  original  tissue  of  the  tumour  undergoing  development 
almost  as  soon  as  it  is  formed.    Such  tumours  are  the  badly-named  chondro- 
sarcoma of  the  testicle  and  the  osteo-sarcoma  of  bone,  which,  apparently  to 
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the  naked  eye,  consist  almost  entirely  of  cartilage  or  bone,  but  are  really  to 
be  regarded  as  veritable  sarcomata,  which  structure  always  exists  in  them, 
though  perhaps  to  a  very  limited  extent ;  for  they  always  run  the  course  of 
these  growtlis,  and  not  the  more  innocent  course  of  tlie  structure  of  which 
they  are  apparently  composed. 

The  naked-eye  appearances  of  the  sarcomata  are  very  various  ;  some  are 
creamy  white,  dotted  over  with  minute  extravasations,  and  resemble  brain- 
matter  ;  others  are  gelatinous,  and  resemble  ordinary  size ;  and  others  again 
reddish  brown,  and  fleshy  in  appearance.  Generally  they  are  well  defined, 
and  present  a  well-marked,  rounded  outline,  which  gives  them  the  appear- 
ance of  being  encapsuled ;  but  only  in  a  very  few  instances  is  there  really  a 
definite  capsule.  In  some  of  the  more  rapidly  growing  sarcomata,  the 
growth  infiltrates  surrounding  parts,  without  any  defined  border.  The 
surface  of  the  cut  section  is  homogeneous,  and  presents  no  appearance  of 
intersecting  fibrous  bands  such  as  are  seen  in  the  carcinoma.  It  often 
presents  extravasations  of  blood,  some  recent,  of  a  bright  red  colour  ;  others 
old,  causing  brownish  patches  of  pigmentation  scattered  over  the  surface  of 
the  section. 

It  is  impossible  to  describe  the  chnical  characters  of  the  sarcomata,  so 
infinitely  do  they  vary,  and  present  the  greatest  diversities  as  regards  the 
parts  from  which  they  grow,  their  consistency,  their  rate  of  growth,  and 
their  liability  to  recurrence.  Both  sexes  and  all  ages  are  liable  to  them  ;  for 
though  they  are  more  common  in  adult  life,  still  they  are  not  unfrequently 
found  in  quite  young  children.  Indeed  sarcoma  is  probably  the  only  form 
of  malignant  disease  which  occurs  in  childhood.  As  regards  their  con- 
sistency, sarcomata  may  vary  from  tumours  of  the  hardness  of  bone  to  the 
softness  of  an  ordinary  lipoma.  The  rapidly  growing  sarcoma  which  has 
not  undergone  any  secondary  change  is  usually  soft ;  whereas,  of  course, 
those  tumours  which  have  undergone  the  developmental  change  into  carti- 
lage or  bone,  spoken  of  above,  are  as  hard,  or  nearly  as  hard,  as  innocent 
examples  of  osteoma  or  enchondroma.  There  is,  how^ever,  one  important 
characteristic  about  the  consistence  of  sarcomatous  tumours  which  requires 
to  be  borne  in  mind,  and  that  is  that  it  varies  in  different  parts  of  the  same 
tumour ;  and  this  point  will  often  afford  an  important  aid  in  arriving  at  a 
diagnosis. 

Sarcomatous  tumours  develop  wherever  there  is  connective  tissue  ;  that 
is  to  say,  from  almost  any  part  of  the  body.  There  are,  however,  certain 
situations  where  these  tumours  are  more  prone  to  occur  than  others.  As, 
for  example,  in  the  subcutaneous  connective  tissue  and  the  intermuscular 
fascije,  wlaere  we  usually  get  spindle-celled  sarcomata  :  the  connective  tissue 
of  bone— the  spindle-celled  or  mixed-celled  growing  from  the  periosteum, 
and  the  myeloid-celled  from  the  connective  tissue  of  the  interior  of  bones  : 
the  connective  tissue  of  certain  glands — the  breast,  the  parotid  and  the 
testicle  ;  and  the  connective  tissue  of  nerve  centres,  where  we  find  the 
glioma.  In  the  mixed  sarcomata,  the  name  given  usually  indicates  the 
structure  from  which  they  grow ;  thus  the  lympho-sarcomata  originate  in 
the  lymphatic  glands  ;  the  myxo-sarcomata  in  the  mucous  cavities,  as  the 
antrum  ;  the  chondro-sarcomata  from  the  articular  ends  of  the  long  bones  : 
these  latter  tumours  have  been  found  also  in  the  parotid  and  the  testicle. 

The  rate  of  growth  of  sarcomata  varies.  As  a  rule  they  grow  rapidly  ;  but 
some  tumours  may  exist  for  years,  and  only  make  slow  progress.  Generally 
it  will  be  found  that  after  they  have  grown  to  a  certain  size  they  begin  to 
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Increase  with  greater  rapidity  ;  and  when  secondary  tumours  have  appeared 
.they  are  always  found  to  grow  rapidly. 

All  sarcomatous  tumours  must  be  regarded  as  malignant,  but  the  amount 
•of  malignancy  varies  very  greatly  :  some  growths— as,  for  instance,  the  mela- 
notic sarcoma— are  amongst  the  most  malignant  of  tumours  as  regards  their 
^general  infecting  properties  ;  though  probably  not  so  locally  mahgnant  as  some 
•other  forms,  since  a  melanotic  sarcoma  thoroughly  removed  may  not  return 
in  the  cicatrix.    Other  growths  show  a  marked  tendency  to  local  recurrence, 
without  any  general  dissemination  of  the  disease.    This  is  especially  notice- 
able in  the  spindle-celled  sarcomata  occurring  in  the  subcutaneous  tissue,  and 
which  led  to  their  formerly  being  termed  the  '  recurrent  fibroid  tumours '  ; 
as  in  a  case  admitted  into  St.  George's  Hospital  some  years  ago,  in  which  a 
patient  with  one  of  these  tumours  in  the  arm,  about  the  insertion  of  the 
.deltoid,  had  had  it  removed  twenty  times  in  the  course  of  five  years,  and  in 
whom  the  arm  was  eventually  removed  at  the  shoulder -joint ;  the  growth  re- 
•curred  in  the  cicatrix,  but  without  any  secondary  infection  in  other  parts 
of  the  body.    Other  sarcomatous  tumours,  as  the  myeloid,  show  much  less 
tendency  to  recur ;  as,  for  instance,  in  a  case  of  myeloid  disease  which  was 
growing  with  great  rapidity  and  had  attauied  an  enormous  size  owing  to  the 
patient's  reluctance  to  submit  to  operation,  in  which  I  amputated  the  thigh 
eleven  years  ago,  and  in  Avhich  there  has  been  no  recurrence. 

The  diagnosis  of  sarcoma  is  often  very  difficult.  The  rapidity  of  this  growth 
is  that  which  more  than  anything  else  distinguishes  it  from  the  purely 
imaocent  tumours  :  this,  together  with  the  unequal  consistence  of  the  tumour, 
and  the  fact  that  the  part  affected  is  one  in  which  sarcomatous  tumours  are 
prone  to  occur,  constitute  our  principal  means  in  distinguishing  them  from 
innocent  tumours.  With  regard  to  the  diagnosis  between  sarcoma  and  car- 
cinoma at  an  early  stage,  i.e.  before  any  glandular  affection  has  been  de- 
veloped and  before  the  skin  has  given  way— it  can  hardly,  I  think,  be  esta- 
•bhshed  definitely — the  greater  mobility  of  the  tumour  and  the  freedom  with 
■which  the  skin  moves  over  it ;  the  absence  of  any  implication  of  the  lym- 
-phatic  glands  ;  possibly  the  presence  of  cysts  ;  the  situation  of  the  growth, 
.and  the  age  of  the  patient,  are  the  principal  diagnostic  points  in  determining 
.between  the  two  ;  which,  however,  is  not  a  matter  of  very  vital  importance, 
:since  removal  is  indicated  in  both,  and  the  diagnosis  can  be  verified  at  the 
•time  of  the  operation  by  an  exploratory  incision  and  the  future  proceedings 
;shaped  accordingly.  Sarcomatous  tumours  when  ulcerated  much  resemble 
•carcinoma ;  the  diagnosis  between  them  is  chiefly  made  by  the  amount  of 
infiltration  of  the  surrounding  skin.  A  tumour  which  fungates  out  of  a 
•clearly  cut  hole  in  the  skin  is  probably  sarcomatous  ;  one  in  which  the  tissue 
•of  the  skin  around  the  hole  is  oedematous,  hardened,  and  studded  with  nodular 
masses,  is  in  all  likelihood  carcinomatous ;  and  the  diagnosis  of  carcinoma 
.becomes  established  if  the  glands  are  implicated. 

The  prognosis  of  sarcoma  varies  with  the  variety  of  the  growth  and  the 
;seat  of  the  disease.  The  chief  indication  of  the  probabihty  of  recurrence  is 
drawn  from  the  rapidity  and  from  the  succulence  of  the  growth.  Eapidly 
growing  soft  tumours  are  regarded  with  much  more  apprehension  than  those 
of  firmer  consistence  and  slower  increase.  In  any  case,  the  prognosis  is  better 
if  the  tumours  have  been  very  early  and  very  freely  removed.  Even  after  one 
•or  more  recurrences  the  case  is  not  absolutely  hopeless.  Cases  are  on  record 
where,  after  the  second  or  third  removal,  no  further  development  of  the 
•disease  has  taken  place  ;  and  such  cases  render  it  the  plain  duty  of  the  surgeon 
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to  interfere,  and  at  the  earliest  possible  moment,  when  recurrence  is  ascer^ 
tamed  ;  though,  as  a  rule,  a  tumour  which  has  once  recurred  will  no  on  doing 
so,  and  the  more  rapidly  it  recurs  the  more  rapidly  it  will,  in  all  probabilit\- 
ulcerate  ;  and,  as  a  general  rule,  the  oftener  it  has  been  removed  the  shorter 
will  be  the  patient's  next  respite. 

There  is  but  one  treatment  for  sarcoma,  and  that  is  removal  of  the  growth  ■ 
and  m  these  cases  it  is  always  wiser  to  remove  not  only  the  tumour  but  the 
tissues  m  the  vicinity  of  the  disease  to  as  wide  an  extent  as  possible.  Thus, 
even  m  a  central  sarcoma  of  bone,  which  is  one  of  the  least  malignant  fcrmpi. 
if  it  occurs  m  one  of  the  extremities,  it  is  better  to  amputate  the  hmb  some  dis- 
tance above  the  disease  than  to  attempt  to  shell  out  the  growth  and  scrape 
the  cavity.  In  a  sarcoma  of  the  breast,  it  is  wiser  to  remove  the  whole  gland 
than  to  simply  dissect  out  the  tumour.  As  a  rule,  the  removal  should  not  be 
attempted  unless  the  whole  of  the  disease  can  be  fairly  extirpated. 
Carcinoma.       Carcinoma  is  defined  anatomically  as  a  tumour  which  is  composed  of  an 
areolar  framcAvork  of  fibrous  tissue,  within  which  areola  are  contained  col- 
lections of  cells  bearing  a  considerable  resemblance  to  those  of  epithelium, 
and  beheved  by  most  modern  pathologists  to  be  developed  from  that  structure! 
so  that  they  deny  the  possibility  of  carcinoma  taking  its  origin  anywhere 
except  on  the  surface  of  the  body,  whether  external  or  internal,  including,  of 
course,  in  the  surface  the  deeper  layers  of  the  epithehum  and  all  the  involu- 
tions formed  by  ducts,  follicles,  &c.  ;  though  no  one  denies  that  mahgnant 
disease  originates  in  situations  such  as  the  mterior  of  bones,  m  the  substance 
of  the  brain,  and  innumerable  other  locahties  far  away  fi-om  any  pre-existing 
epithelium.  ° 

Taking  this  definition  of  carcinoma,  it  would  be  defined  as  consisting  of  a 
network  of  fibres  in  which  may  be  found  the  nuclei  pecuhar  to  connective 
tissue,  and  contained  in  these  areolte  a  mass  of  cells  varying  in  shape,  size,  and 
special  characters  in  diflerent  examples,  and  even  sometimes  in  the  same  ex- 
ample of  the  disease,  but  all  of  them  bearing  some  resemblance,  more  or  less- 
distinct,  to  the  normal  epithelium.  The  cells  show  no  tendency  to  pass  mto 
a  higher  stage  of  development,  as  those  of  sarcoma  do,  nor  have  they  any 
organic  connection  with  the  fibrous  stroma.  On  the  contrary,  they  are  marked 
by  a  tendency  to  fatty  degeneration  and  often  contain  oil-globules,  and  the 
whole  tumour  tends  more  or  less  rapidly  to  degeneration  and  ulceration. 

Carcinoma  is  prone  to  affect  the  lymphatics  leadmg  from  the  part  in 
which  it  was  originally  developed  ;  so  that  the  glands  next  in  order  are  very 
commonly  found  to  be  the  seat  of  a  similar  tumour  ;  and  this  glandular  forma- 
tion, when  confined  to  the  glands  immediately  connected  with  the  primary 
tumour,  is  by  many  surgeons  considered  rather  in  the  light  of  a  portion  of 
that  tumour  than  as  an  extension  of  the  disease.    And  certainly  the  disease 
often  stops  for  a  time  at  these  first  glands.    But  from  this  first  range  of 
glands  it  will  pass  either  to  more  remote  glands  or  will  infect  the  mass  of 
the  blood  and  reappear  in  the  remotest  parts  of  the  body.    Meanwhile  the 
primary  tumour  has  been  locally  infecting  the  tissues  in  its  neighbourhood, 
and  thus  making  its  way  to  the  surface  either  of  the  skin  or  of  a  neighbour- 
ing serous  or  mucous  cavity.    In  its  course  it  breaks  down,  as  above  stated, 
so  that  its  structure  presents  traces  of  fatty  degeneration  in  the  fonn  of  small 
dots  of  a  yellow  cheesy  consistence,  visible  to  the  naked  eye,  and  in  the  presence 
of  a  creamy  juice  (  so-called  'cancer-juice')  w^hicli  can  be  scraped  or  squeezed 
from  its  section.    When  the  disease  has  made  its  way  to  the  surface  an 
indolent  ulcer  is  formed,  with  hard,  elevated  edges,  the  cancerous  material 
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being  infiltrated  into  the  integument  for  a  variable  distance,  the  surface  of  the 
iilcer  varying  in  character  according  to  the  form  of  the  disease.  These  can- 
cerous ulcers  are  very  prone  to  haemorrhage,  and  the  patient's  life,  if  not  cut 
short  otherwise,  is  gradually  worn  out  by  the  bleeding  and  the  exhaustion  of 
the  discharge.  Carcinoma  kills,  however,  in  many  other  ways.  The  growth 
of  the  primary  tumour  interferes  with  the  functions  of  vital  organs  ;  or  the 
disease  is  propagated  into  one  of  the  great  viscera ;  or  it  infects  the  mass  of 
the  blood,  causing  a  peculiar  cachexia,  which  sometimes  proves  fatal  without 
any  obvious  mechanical  cause. 

The  forms  into  which  carcinoma  is  divided  are  as  follows: — 
1.  Hard  cancer  or  scirrhus— carcinoma  fibrosum — hard  spheroidal-celled 
carcinoma  (Butlin) — is  found  commonly  in  the  breast  and  alimentary  canal, 
especially  at  the  pylorus.  This  variety  is  distinguished  by  its  stony  hardness 
(hence  popularly  called  stone-cancer) ;  it  feels  like  a  lump  of  some  hard  foreign 
substance  let  into  the  part ;  as  it  grows  its  structure  often  shrivels,  so  as 
to  draw^  the  neighbouring  tissues  to  it,  producing  an  apparent  loss  of  size, 
glueing  the  integument  to  the  surface,  and  causing  the  dimple  of  the  skin 


Flu.  176.  Microscopicfil  appearance  of  scirrhus  of 
the  breast  (after  H.  Arnott).  'The  typical  form 
of  hard  cancer.  To  one  siile  of  the  section  are 
drawn  a  few  detached  and  larger  cells  from 
another  specimen  of  undoubted  scirrhus  of  the 
breast,  showing  more  clearly  the  varying  size 
and  shape  of  these  cells  and  their  occasional 
multiple  nuclei.'  ('Syst.  of  Surg.'  toI.  i,  fig.  13, 
opposite  p.  614,  2nd  ed.) 


Fig.  177.  Cancer  stroma  (after  H.  Arnott).  'Avery 
thin  section  was  made,  through  a  tolerably  firm 
pink-white  cancerous  nodule,  in  the  liver  of  a 
patient  dying  with  hard  cancer  of  the  breast,  and 
the  cells  brushed  away  with  a  camel's-hair  pencil 
imder  water.  There  is  thus  left  the  typical  stroma 
dimly  fibrillated  and  gi-anular,  enclosing  meshes 
which  have  been  closely  filled  with  cells.'  ('Syst. 
of  Surg.'  ibhl.  fig.  18.) 


SO  often  seen  in  this  form  of  cancer,  and  the  retraction  of  the  nipple  which 
so  commonly  occurs  when  it  is  situated  in  the  breast.  Stretching  out  from 
the  main  tumour  may  often  be  found  indurated  strings,  being  the  cellular 
tissues  infiltrated  and  drawn  in  towards  the  tumour. 

When  cut  into,  scirrhus  presents  a  characteristic  hardness,  feeling  like  a 
raw  potato  does  when  cut ;  its  section  is  whitish  or  greyish,  dotted  Avith 
minute  yellow  points,  and  its  surface  often  presents  a  concavity  caused  by 
the  shrinking  of  the  tumour.  The  tissue  of  its  exterior  passes  into  that  of 
the  healthy  structures  without  any  exact  or  defined  margin. 

Examined  microscopically,  it  shows  a  stroma  which  is  often  extremely 
definite — the  cells  are  '  of  an  epithelial  type,  of  varying  size  and  shape,  but 
with  tolerably  uniform  (and  usually  single)  large  nuclei,  closely  packed  in  the 
meshes  of  a  stout  fibrillated  stroma,  without  any  visible  intercellular  elements.^ 
The  stroma,  which  many  pathologists  regard  as  merely  the  compressed  con- 
nective tissue  of  the  part,  is  believed  by  Mr.  Arnott  to  be,  often  at  any  rate, 
a  new  formation. 

This  form  of  scirrhus,  collected  into  a  separate  nodule,  is  called  the  tuberotts 
'  H.  Arnott,  in  '  Syst.  of  Surg.'  2nd  od.  vol.  i.  p.  014. 
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form  ;  tlie  oth  er  is  the  infiltrcitiiuj ,  in  which  the  cancer  appears  more  as  a 
general  induration  of  all  the  tissues  in  the  neighbourhood,  the  skin  being 
thickened,  tense,  and  livid,  and  adhering  closely  to  the  parts  below  ('  hide- 
bound cancer  ') ;  the  disease  spreads  slowly  and  superficially,  ulcerating  in 
one  part,  and  possibly  afterwards  healing  there  while  spreading  in  other  parts. 

The  ulceration  of  a  scirrhous  tumour  leaves  a  sluggish  sore,  with  sharp 
edges,  bounded  to  a  variable"  distance  by  cancer  tissue,  sometimes  with  a 
nearly  flat  surface,  at  others  Avith  prominent  granulations,  and  with  a  peculiar 
fcetid  discharge,  the  smell  of  which  much  distresses  the  patient,  and  which 
is  mixed  with  more  or  less  blood  from  time  to  time.  Such  ulcers  may  heal 
for  a  time,  leaving  a  thin  livid  scar,  very  prone  to  break  down  again. 

2.  The  next  variety  of  carcinoma  is  the  encephaloid,  medullary,  or  soft 
cancer— soft  spheroidal- celled  carcmoma  (Butlin)— in  wdiich  the  cells  are 
more  plump,  rounded,  and  usu- 
ally more  uniform  in  size  and 
shape,  and  the  alveolar  stroma 
less  distinct.  This  form  of  cancer 
is  often  secondary  to  scirrhus, 
so  that  a  primary  scirrhous 
tumour  in  the  breast  will  be 
accompanied  by  the  growth  of 
medullary  carcinoma  in  the 
glands  or  viscera.  It  grows 
much  more  rapidly  than  scirrhus, 
is  often  exceedingly  vascular,  so 
that  large  blood-cysts  are  formed 
in  the  interior  of  the  tumour, 
and  its  surface  is  very  commonly 
permeated  by  large  veins.  To  the 
most  vascular  examples  of  this 
form  of  cancer  Mr.  Hey's  name, 
'  Fungus  hfematodes,'  is  still  oc- 
casionally applied.  This  form 
of  cancer  difi'ers  from  scirrhus  in 
the  greater  softness  of  the  whole 
mass  (whence  the  name),  in  the  relatively  smaller  proportion  of  the  inter- 
cellular substance,  in  the  greater  juiciness  of  the  tumour,  and  the  more 
romided  shape,  larger  size,  and  more  varying  form  of  the  cells. 

The  favourite  seats  of  encephaloid  cancer  are  the  female  breast,  the 
eye,  the  testicle,  and  less  frequently  the  ovaries,  bladder,  and  other  viscera. 
Its  nature  is  often  overlooked  at  first,  it  being  mistaken  for  innocent  tumour, 
or  for  abscess,  from  its  extreme  softness  when  not  covered  by  any  hard 
tissue,  or  for  chronic  inflammation  in  the  testicle  when  bound  down  by  the 
firm  tunica  albuginea.  It  rapidly  alfects  the  glands,  and  when  removed  it 
generally  rapidly  recurs,  so  that  the  prognosis  is  even  more  unfavourable 
than  in  scirrhus.  When  left  to  itself  the  tumour  speedily  makes  its  way 
through  the  skin,  ulcerates,  and  bleeds  copiously.  If  death  is  not  caused  in 
this  way  it  is  occasioned  by  the  rapid  growth  of  the  tumour. 

A  third  form  of  cancer  is  the  squamous-celled  carcinoma  or  epithe- 
lioma. This  form  of  cancer  takes  its  origin  from  the  epithelium  of  the 
part  in  which  it  grows,  and  is  therefore  always  developed  from  the  surface 
or  from  the  parts  in  contact  with  the  surface  of  the  skin,  or  mucous  mem- 


Fi«.  178.  Medullary  cancer.  'From  a  lymphatic  glaud — 
secoudary  to  hard  cancer  of  the  breast.  Tliis  form  of 
cancer  differs  from  scirrhus  only  in  the  proportion  of  the 
cell  element  to  the  fibrous  stroma — the  cells  being  here 
seen  to  be  still  of  the  epithelial  type,  and  lying  close  toge- 
ther, without  iniy  rtsible  intercellular  substance.' — From 
Aruott,  ibid.  fig.  15. 
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brane,  which  is  covered  with  squamous  epithehum.  A  favourite  seat  of 
epithehoma  is  the  orifice  of  some  cavity  (mouth,  anus,  vagina,  urethra), 
where  the  skin  and  mucous  membrane  become  continuous.  It  usually  appears 
as  a  hard  flattened  lump,  the  surface  of  which  easily,  breaks  down  and 
ulcerates,  and  which  readily  afi'ects  the  nearest  glands.  Its  connection  with 
simple  inflammation  is  very  close;  the  continuous  irritation  of  some 
foreign  substance  is  an  undoubted  cause  of  the  disease,  as,  for  example,  that 
of  a  clay  pipe  in  causing  epithelioma  of  the  lip  or  tongue,'  of  soot  in  the  rugae 
of  the  scrotum  in  causing  chimney-sweep's  cancer,  of  retained  secretion  under 
a  phimosed  prepuce  in  causing  epithehoma  of  the  penis.  And  the  enlarge- 
ment of  the  glands  is  often  due  merely  to  ordinary  inflammation,  and  will 
subside  completely  after  the  removal  of  the  tumour.  On  microscopic  examina- 
tion it  will  be  found  to  be  composed  of  cells  arranged  in  the  form  of  irregular 
cylinders  communicating  with  each  other.  The  cells,  which  are  of  the  type 
of  scaly  epithelium,  are  arranged  in  concentric  laminte,  those  forming  the 
wall  of  the  cylinder  consisting  of  large  flattened  cells,  whilst  in  the  centre 

the  cells  are  rounder.  The 
cylinders  on  cross -section 
present  the  appearance  of 
round  or  oval  masses,  not  un- 
like in  appearance  to  a  bird's 
nest.  They  have  hence  been 
termed  '  cell  -  nests.'  The 
cyhnders  are  connected  to- 
gether by  a  fibrous  stroma,  in 
which  the  vessels  are  con- 
tained. It  should  be  noticed 
that  the  bird's-nest  arrange- 
ment of  the  epithelial  cells, 
though  very  characteristic  of 
epithelioma,  is  not  peculiar 
to  it.  '  Similar  cell-nests  are 
formed  in  other  morbid  struc- 
tures— in  papilloma,  for  ex- 

Fie.  179.   Epithelioma.    'A  section  through  a  chimneysweep's  ample — and   they   exist  eveil 

cancer  of  the  scrotum,  representing  two  nests  ("laminated  .  -  .  j 

capsules,"  "globes  epidemiiques"), the  larger  one  displaying  111  normal  epiueimiS.  ill  lue 
the  structure  of  these  bodies— plump  epithelial  cells  iu  the        -J-^^^-q   nf  thp  tnn mi P  PX- 

midst,  surrounded  by  drier  aud  flattened  scales;  whilst  the  epiQemilS   OI  llie  LUUt,utJ  tJA 

smaller  shows  amore  common  appearance,  the  cells  being  so  ^„;oifo  ar>of»iiTipn«  nf  ppn.npqf.R 

flattened  and  altered  as  to  resemble  a  ball  of  hair  ;  both  nests  qUlSltC  Specimens  01  CCll  lieblb 

were  embedded  with  numerous  others  in  the  subcutaneous  -^Q^y  often  be  disCOVered  ' 
tissue.' — From  Amott,  ibid.  fig.  21.  „    .  ,    . . 

(Butlin).  Epithelioma  is 
especially  prone  to  break  down  and  ulcerate,  and  is  the  form  of  cancer 
which  usually  gives  rise  to  the  cancerous  ulcer  described  in  a  subsequent 
chapter. 

Epithelioma,  although  it  appears  to  me  to  reahse  more  exactly  than  any 
of  the  other  forms  of  cancer  the  anatomical  descriptions  of  carcinoma  which 
are  accepted  at  the  present  day,  in  the  distinct  derivation  of  its  cell-forms 
from  the  epidermal  tissues,  and  the  completeness  of  its  fibrous  stroma,  yet 
is  commonly  much  less  '  malignant '  than  the  other  forms  of  cancer ;  i.e.  it 

'  Cancer  of  the  tongue  is  rarely  seen  in  the  female  sex,  and  cancer  of  the  lip  hardly 
ever;  but  a  distinguished  surgeon  at  Edinburgh  told  me  that  he  had  seen  numerous 
examples  of  cancer  of  the  lip  among  the  Irishwomen  of  that  town,  who  are  constantly 
.smoking  short  clay  pipes. 
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destroys  life  less  quickly,  and  after  removal  it  returns  much  less  speedily, 
and  often,  as  it  seems,  does  not  return  at  all.    Its  removal,  therefore,  is  a 
matter  of  urgent  necessity ;  and  a  more  encouraging  i^rognosis  may  be  given 
than  we  can  honestly  give  in  scirrhus  or  soft  cancer. 
Cylindrical       Another  form  of  carcinoma  is  regarded  by  some  as  a  variety  of  epithelioma, 
na?°'e7ie(i        ^hich  the  cells,  instead  of  being  of  the  squamous  type,  as  in  the  ordinary 
cnrcinonia.    epithelioma,  are  of  the  columnar  type ;  and  the  disease  is  by  them,  termed 
columnar-celled  epithelioma ;  but  as  there  is  an  absence  of  cell-nests,  which 
by  some  is  regarded  as  characteristic  of  this  form  of  carcinoma,  it  seems 
better  to  class  them  as  a  separate  form  of  cancer,  under  the  name  of  cylindi-ical- 
or  columnar-celled  carcinoma.    They  originate  from  cylindrical  epithelium, 
and  are  found,  therefore,  in  connection  with  those  mucous  surfaces  which  are 
covered  with  this  variety  of  epithelium,  as  the  alimentary  canal,  and  more 
especially  the  rectum  and  the  uterus.    Microscopically,  they  are  found  to  be 
composed  of  tubules  lined  with  columnar  epithelium,  together  with  masses 


Fig.  180.  Colloid  cancer.  <i.  From  a  drawing  by  Mr.  Arnott,  in 'Path.  Soc.  Traus.' vol.  xxiii.  pi.  10.  It 
shows  clusters  of  cells  of  the  epithelioid  type  (those  at  the  right  hand  of  the  drawing  very  large  and  irre- 
gular in  sliape),  floating  in  spaces  bounded  by  a  delicate  fibrous  network,  wliicli  forms  large  oval  and 
spherical  meshes.  This  stromal  tissue  isclosely  beset  with  elongated  oval  nuclei,  b.  Also  from  Arnott, 
in  '  Syst.  of  Siirg.'  2nd  ed.  Fig.  23,  shows  some  cells  which  are  very  charaoteristio  of  colloid  cancer — 
'  round  or  oval,  mononucleated,  and  having  within  the  outer  cell-wall  several  very  delicate  concentric 
lines,  giving  to  the  cell  somewhat  of  an  oyster-shell  appearance.' 

of  cells  grouped  in  an  alveolar  stroma,  as  in  the  ordinary  carcinomata.  They 
form  indurated  masses  in  the  walls  of  the  canal  in  which  they  are  situated, 
which  ulcerate  early  and  infiltrate  the  deeper  tissues. 
Colloid.  Another  form  of  tumour  was  formerly  classified  as  a  separate  variety  of 

carcinoma,  under  the  name  of  colloid  cancer.  It  is  probable,  however,  that 
it  is  merely  a  degeneration  of  one  of  the  preceding  variety  of  carcinoma, 
especially  tlie  spheroidal-celled  form.  Its  synonym  is  alveolar  cancer,  derived 
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from  the  arrangement  of  the  fibres  of  its  stroma  in  large  open  meshes  of 
transparent  fibres,  in  which  are  seen  romided  or  oval  nuclei.  Lying  in  the 
interstices  of  these  fibres  is  a  transparent  jelly-like  substance,  in  which  will 
be  seen  under  the  microscope  cells  of  various  sizes  and  shapes,  the  most 
characteristic  being  large,  round,  and  flat,  formed  of  a  nucleus  around  which 
are  numerous  concentric  lamina,  very  much  like  an  oyster-shell ;  besides 
which  there  are  others  which  approach  more  or  less  closely  to  the  forms 
usually  seen  in  epithelioma  (Fig.  177).  The  favourite  seat  of  colloid  is  the 
peritoneum,  especially  its  omenta  ;  though  it  is  found  also  in  the  female 
breast,  in  the  limbs,  the  rectum,  and  the  face. 

Villous  tumour  was  formerly  described  as  a  cancer,  but  its  anatomical  Yillous. 
structure  and  its  course  are  entirely  different,  and  it  is  now  almost  universally 
allowed  to  be  not  cancerous.  Nevertheless  cancers  may  be  covered  with 
a  villous  growth  and  present  the  appearances  of  ordinary  villous  tumour. 
The  anatomical  difference  would  rest  on  the  presence  or  absence  of  cancer 
underlying  the  villous  surface. 
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CHAPTER  XVIII. 

SCROFULA. 

Scrofula  is  a  term  which  is  not  very  clearly  defined,  and  up  to  quite  recent 
times  has  been  used  rather  to  express  the  idea  of  a  diathesis  than  of  a  disease. 
The  most  common  definition  of  it  which  has  been  given  is  that  it  is  a  con- 
stitutional condition  predisposing  to  the  occurrence  of  a  low  form  of  inflam- 
mation of  a  peculiar  type,  affecting  certain  tissues  or  parts.  In  the  most 
intelligible  sense  of  the  word,  and  in  the  class  of  cases  which  are  most  easy 
to  diagnose,  scrofula  or  its  synonym,  struma,  is  the  constitutional  diathesis 
which  leads  to  (or  which  tends  to  lead  to)  the  deposit  of  a  substance  called 
'  tubercle  '  in  various  organs  of  the  body.  Its  relation  to  tubercle  has  been 
a  source  of  endless  controversy.  Recent  observation  has  done  much  to  clear 
up  the  matter,  and  there  seems  to  be  sufficient  reason  to  believe  that  the 
two  diseases  are  pathologically  identical,  however  much  they  may  differ  in 
their  clinical  manifestations.  That  they  were  connected  in  some  way  or 
another  has  been  long  admitted  ;  for  it  has  been  abundantly  proved  that  any 
tubercular  condition  in  the  parent  may  produce  scrofula  in  the  children  > 
Then,  again,  the  presence  of  the  morbid  structure  presently  to  be  described: 
as  tubercle  has  been  repeatedly  demonstrated  in  scrofulous  inflammations,, 
in  glandular  enlargements,  in  rarefying  ostitis,  in  '  white  swelling  '  of  joints, 
in  lupus,  and  in  many  other  diseases  regarded  as  scrofulous.  And,  further- 
more, the  fact  that  strumous  inflammations  were  essentially  tubercular  has- 
been  proved  experimentally  by  the  inoculation  of  the  products  of  scrofulous 
diseases  into  certain  of  the  lower  animals,  and  the  production  of  a  disease- 
exactly  similar  to  acute  tuberculosis  in  man.  The  discovery  by  Koch  m  1882 
of  the  tubercle  bacillus  did  much  to  strengthen  the  position.  He  believed 
that  this  bacillus  was  the  actual  virus  of  tubercle,  and  performed  many 
experiments  by  cultivating  the  micro-organism  in  blood  serum  to  prove  that 
this  was  so.  Since  this  time  the  bacillus  has  been  found  in  what  would  be 
undoubtedly  considered  as  scrofulous  inflammations — fimgous  granulations 
from  an  ordinary  white  swelling,  strumous  ostitis  and  such-like  ;  and  it  has 
been  proved  experimentally  that  bacilli  obtained  from  such  a  source,  if  culti- 
vated and  then  inoculated,  produce  an  exactly  identical  disease  with  those 
obtained  from  an  undoubted  miliary  tubercle. 

It  would  seem,  therefore,  to  be  abundantly  proved  tliat  the  two  diseases, 
scrofula  and  tuberculosis,  are  pathologically  identical.  But  in  their  chnical 
manifestations  there  is  the  widest  possible  difference ;.  between,  for  example, 
a  case  of  acute  tubercular  meningitis,  running  its  course  in  a  few  days,  and  a 
case  of  chronic  strumous  bone-afl'ection,  lasting  perhaps  for  years.  But  to  a 
great  extent  this  may  be  the  difference  between  an  acute  and  a  chronic 
disease,  and  the  two  are  connected  by  insensible  gradations.  Take,  for 
example,  an  ordinary  case  of  phthisis.  This  is  always  regarded  as  a  tuber- 
cular affection  ;  but  still,  as  Mr.  Treves  has  shown,  there  is  the  very  closest 
alliance  between  scrofula  and  phthisis  :  the  broken-down  cavity  in  scrofulous 
caries,  or  a  strumous  gland,  and  a  vomica  in  the  lung  are  apparently  identical, 
and  the  histology  of  the  two  processes  is  the  same.    And,  moreover,  the 
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etiology  of  the  two  affections  is  the  same.    Botli  diseases  may  be  inherited, 
or  acquired  from  the  same  causes.    So  close  is  the  identity,  in  Mr.  Treves' 
opinion,  that  he  has  termed  phthisis  puhnonalis  '  scrofula  of  the  king.' 
The  differences  in  the  clinical  manifestations  of  the  two  diseases,  scrofula  and 
tuberculosis,  would  appear  to  be  due  mainly  to  differences  in  the  recipient  of  the 
materies  morbi,  and  partly,  no  doubt,  to  modifications  in  the  materies  morbi 
itself;  for,  as  Nelaton  has  shown,  the  material  obtained  from  a  fungating 
scrofulous  gland,  though  capable  of  producing  tuberculosis,  is  not  so  virulent 
as  ordinary  tubercular  matter.    If  we  adopt  Koch's  views  in  their  entirety, 
and  believe  that  the  tubercle  bacillus  is  the  actual  virus  of  tubercle,  we  believe 
that  the  bacillus  or  its  spores  is  introduced  by  the  lungs  or  alimentary  canaL 
If  the  recipient  is  perfectly  healthy  the  virus  is  eliminated  or  destroyed 
without  producing  any  ill-efiects.  If,  on  the  other  hand,  the  patient  possesses 
that  peculiar  general  condition  which  presents  a  soil  favourable  for  the  recep- 
tion and  growth  of  the  bacillus,  it  germinates  and  produces  either  tuber- 
culosis or  some  scrofulous  manifestation  ;  but  the  reason  why  the  one  or 
the  other  condition  is  produced  is  not  as  yet  known.  There  can  be  no  doubt 
that  the  age  of  the  individual  has  an  important  bearing  on  the  determi- 
nation of  the  affection ;  scrofula  being  essentially  a  disease  of  child- 
hood.   But  the  most  important  factor  in  causing  local  scrofulous  diseases 
appears  to  be  some  lowered  condition  of  the  vitality  of  the  part,  either  as  the 
result  of  injury  or  chronic  inflammation.    The  experiments  of  Schiiller  on 
this  point  are  very  conclusive.    He  caused  certain  animals  to  respire  finely 
divided  tubercular  matter,  so  as  to  ensure  the  introduction  into  the  system 
of  the  materies  morbi  of  tubercle  through  the  lungs.    He  then  produced 
certain  injuries  in  these  animals,  generally  contusing  a  joint ;  and  though  the 
animals  were  apparently  healthy  when  the  experiments  were  performed,  he 
succeeded  in  most  cases  in  setting  up  an  ordinary  scrofulous  joint -affection. 
The  explanation  we  should  offer,  therefore,  is  that  in  scrofulous  inflamma- 
tions, the  materies  morbi  of  tubercle,  probably  the  tubercle  bacillus,  is 
introduced  into  the  blood  through  the  lungs  or  alimentary  canal,  and  in  its 
circulation  in  that  fluid  finds  a  soil  suitable  for  its  needs  ;  this  suitable  soil 
generally  being  some  tissue  which  has  been  weakened  by  injury  or  previous- 
disease.    Here  it  germinates  and  sets  up  a  peculiar  form  of  chronic  inflam- 
mation which  we  recognise  as  scrofulous  inflammation.  Furthermore,  it  may 
be  said  that  there  are  certain  tissues  which  in  their  natural  healthy  state 
'  present  a  soil  or  conditions  more  favourable  to  the  growth  of  the  virus  of 
tubercle  and  the  occurrence  of  scrofulous  inflammations  than  any  others. 
These  tissues  are  (1)   the  skin;  (2)  mucous  membranes;  (3)  lymphatic 
glands  ;  (4)  joints  ;  (5)  bones. 

Tubercle  is  described  as  being  of  two  kinds,  the  grey  or  miliary,  and  the  Tubercle 
yellow  or  crude.  The  latter  is  now  regarded  by  most  authors — following  the 
authority  of  Virchow — as  a  secondary  stage  of  the  former.  Grey  or  miliary 
tubercle  is  '  a  greyish- white,  translucent,  non-vascular  body  of  firm  con- 
sistence and  well-defined  spherical  outline,  usually  about  the  size  of  a  millet- 
seed.  Although  in  its  earlier  stage  it  is  uniformly  translucent,  its  central 
portions  quickly  become  opaque  and  yellowish,  owing  to  the  retrograde  meta- 
morphosis of  its  component  elements.^  The  grey  miliary  tubercles  themselves- 
are  described  by  Mr.  Treves  as  an  aggregation  of  smaller  bodies,  which  are- 
designated  '  lymphoid,'  or  *  reticular,'  or  '  primitive '  tubercles,  and  tlie. 
microscopic  structure  of  which  he  thus  describes  : — 

'  '  Green's  '  Pathology,'  pp.  14G-7. 
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'  Speaking  generally,  the  structure  of  this  elementary  tubercle  is  as 
follows  :  It  forms  a  roundish  microscopic  mass  of  cells  that  may  be  divided 
into  three  zones.  The  central  zone  is  represented  by  one  or  more  giant  cells, 
the  next  zone  is  composed  of  a  number  of  large  cell-elements  with  clear  and 
pellucid  contents  and  that  have  been  somewhat  erroneously  termed  "  epithe- 
lioid," and  the  most  external  zone  consists  of  a  jnass  of  leucocytes.  The  cells 
forming  the  little  district  are  supported  by  a  more  or  less  distinct  reticulum, 
and  with  this  reticulum  the  branched  processes  of  the  giant  cells  (when  such 
processes  exist)  are  said  to  be  continuous.  The  altered  tissue  fuses  gradually 
into  the  surrounding  structures,  and  the  whole  of  the  affected  area  is  conspi- 
cuous by  its  deficient  vascularity.' ' 

These  minute  grey  granulations  are  often  aggregated  together  into  larger 
masses,  and  then,  though  the  granulations  themselves  are  essentially  non- 
vascular, vessels  may  be  found  in  the  interstices  of  the  aggregate  mass  which 
belong  to  tissues  mterposed  between  the  component  parts  of  the  mass.  The 


Fig.  181.   Miliary  tubercle.   A  magnified  view  of  one  of  tlie  '  erey  granulatious '  from  a  case 
of  tubercular  disease  of  the  syuoTial  membrane.    By  i)r.  S.  Delepinc. 

deposit  of  miliary  tubercle  is  peculiarly  apt  to  follow  the  course  of  the  small 
arteries  and  capillaries,  and  seems  first  to  occur  in  the  '  adventitia,'  or  fibrous 
envelope  of  the  vessels.^  Such  vessels  are,  however,  according  to  Cornil  and 
Eanvier,  always  impermeable,  their  cavity  being  filled  with  granular  fibrine 
mixed  with  white  blood-globules.  The  presence  of  the  white  corpuscles, 
according  to  these  observers,  testifies  to  the  gradual  progress  of  the  oblitera- 
tion. This  aggregrate  of  tubercle  softens  into  a  yellow  caseous  substance, 
and  in  that  condition  forms  the  yellow  or  crude  tubercle.^  Besides  the  cells 
figured  above  as  typical  of  tubercle,  all  sorts  of  debris  are  met  with  in  micro- 

'  '  Syst.  of  Surg.'  Srd  eel.  vol.  i.  p.  217. 

-  See  Kinclfleisch,  op.  cit.  p.  137 ;  Wilson  Fox,  '  On  the  Artificial  Production  of 
Tubercle ' ;  and  Mr.  Treves's  esFay,  where  beautiful  representations  of  its  microscopic 
structure  will  be  found. 

'  Characteristic  illustrations  of  the  naked-eye  appearance  of  cru;le  tubercle  will  be 
found  in  the  chapter  on  Diseases  of  the  Bones. 
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scopical  examination — '  ill-formed  epithelial  cells,  masses  of  pigment,  crystals 
and  plates  of  cliolesterine,  remnants  of  enclosed  and  disintegrating  tissue  ' 
(Savory).  Latterly  the  existence  of  a  special  and  characteristic  bacillus  in 
tubercle,  which  had  been  previously  asserted  by  other  microscopists,  has  been 
reaffirmed  by  Koch,  and  supported  by  a  demonstration  through  a  new  stain- 
ing process.  This  demonstration  has  been  accepted  as  conclusive  by  many 
competent  observers,  and  Mr.  Treves  speaks  of  it  as  '  apparently  unanswer- 
able.' The  bacillus  is  a  rod-like  body,  measuring  one-quarter  to  one-half  the 
diameter  of  a  red  blood  globule,  and  its  breadth  is  about  one-fifth  of  its  length. 
Some  of  them  present  bright  oval  dots,  which  are  believed  to  be  spores. 
They  can  be  demonstrated  by  staining  with  aniline  dyes,  and  are  principally 
fomad  in  the  giant  cells  of  recent  tubercle. 

As  the  yellow  tubercle  degenerates  it  undergoes  one  of  the  two  forms  of 
metamorphosis.  In  most  cases  it  softens  and  breaks  down,  and  in  this  de- 
generation the  tissues  around  are  involved.  They  become  disintegrated  by 
low  inflammation,  and  thus  a  strumous  abscess,  vomica,  or  strumous  ulcer 
is  formed.  It  seems  that  this  softening  may  either  commence  in  the  centre 
of  the  tubercle,  and  thence  gradually  spread  to  the  tissues,  or  else  the  inflam- 
mation of  the  latter  may  involve  the  destruction  of  the  tubercle.  In  other 
cases  the  tubercles  harden  as  they  degenerate,  the  fluid  parts  are  absorbed, 
leading  a  hard,  chalky  mass,  the  cretaceous  tubercle,  and  this  change  may 
aftect  the  grey  granulation  as  well  as  the  crude  tubercle.'  In  this  condition 
the  withered,  dried-up  mass  generally  remains  innocuous,  though  sometimes, 
as  Sir  J.  Paget  points  out,  renewed  suppuration  is  set  up  around  it  ('  residual 
abscess  '),  and  thus  it  is  cast  out. 

Two  forms  of  struma  are  spoken  of  both  by  Mr.  Savory  and  by  Sir  W. 
-Jenner.  The  former  speaks  thus  of  the  two  forms  : '  In  the  first,  distinguished 
as  the  sanguine  or  serous,  there  is  a  general  want  of  muscular  development ; 
for,  although  the  figure  may  be  sometimes  plump  and  full,  the  limbs  are  soft 
and  flabby  ;  the  skin  is  fair  and  thin,, showing  the  blue  veins  beneath  it ;  the 
features  are  very  delicate ;  often  a  brilliant  transparent  rosy  colour  of  the 
cheeks  contrasts  strongly  and  strikingly  with  the  surrounding  pallor ;  the 
eyes,  grey  or  blue,  are  large  and  humid,  with  sluggish  pupils,  sheltered  by 
long  silken  lashes  ;  hair  fine,  blonde,  auburn,  or  red  ;  teeth  white,  and  often 
brittle ;  there  is  frequently  a  fuhiess  of  the  upper  lip  and  alse  nasi ;  the  eiads 
of  the  fingers  are  commonly  broad,  with  convex  nails  bent  over  their  extre- 
mities. Such  persons  usually  possess  much  energy  and  sensibility,  with 
elasticity  and  buoyancy  of  spirits  ;  they  often  possess,  too,  considerable  beauty. 
In  this  variety,  with  the  same  delicacy,  the  skin  and  eyes  are  sometimes  dark. 

'  In  the  second,  distinguished  as  the  phlegmatic  or  melancholic,  the  skin, 
pale  or  dark,  is  thick,  muddy,  and  often  harsh  ;  the  general  aspect  dull  and 
heavy ;  hair  dark  and  coarse ;  the  mind  is  often,  but  not  always,  slow  and 
sluggish. 

'  Children  especially,  in  whom  the  diathesis  is  strongly  marked,  are  often 
distinguished  by  the  narrow  and  prominent  chest,  the  tumid  and  prominent 
abdomen,  and  the  pastelike  complexion  ;  the  Hmbs  are  wasted  ;  the  circulation 
languid  ;  chilblains  are  common  on  the  extremities  ;  the  mucous  membranes 
particularly,  and  above  all  of  them  the  digestive,  are  liable  to  morbid  action  ; 
the  breath  is  often  sour  and  foetid ;  the  tongue  is  furred,  and  the  papilla  towards 
the  apex  red  and  prominent ;  the  bowels  act  irregularly,  and  the  evacuations 

'  Eokitansky,  who  regarded  the  tsvo  kinds  of  tubercle  as  independent,  speaks  of  this 
as  the  only  metamorphosis  which  the  grey  granulation  undergoes. 
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are  unusually  offensive ;  the  digestion  weak,  the  appetite  variable  and  capricious. 
In  Dr.  Todd's  opinion,  "  the  strumous  dyspepsia  presents  a  more  characteristic 
feature  of  this  habit  of  the  body  than  any  physiognomical  portrait  which  lias 
yet  been  drawn  of  it."  The  relation  of  the  digestive  organs — the  subject  upon 
which  Abernethy  was  so  wont  to  insist — to  scrofula  was,  many  years  ago,  par- 
ticularly dwelt  upon  by  Lloyd.  There  is  often  a  strong  assumption  of  age  both 
in  character  and  appearance— in  mind  and  manners  they  are  prematurely  old. 

'  Moreover,  persons,  and  especially  children,  possessing  this  diathe.sis  are 
Very  subject  to  certain  affections  which  are  regarded  by  many  as  manifestations 
of  scrofula  ;  such,  for  instance,  as  various  eruptions,  frequently  seen  behind 
the  ears  ;  chronic  inflammation  of  the  eyelids  and  conjunctivae ;  a  certain  form 
of  ophthalmia,  described  as  strumous ;  chronic  ulcers  of  the  cornea,  &c.'  ' 
Causes.  The  causes  of  scrofula  may  be  considered  under  two  heads  :  predisposing 

causes,  and  excitmg  causes. 

By  the  predisposing  causes  we  mean  those  general  conditions  of  the  system 
which  favour  the  development  and  growth  of  tubercle.  And  it  is  undoubtedly 
true  that  hereditary  predisposition  plays  a  very  great  part  in  the  production 
of  a  condition  favourable  to  the  development  of  this  disease.  Parents  who 
suffer  from,  or  have  suffered  from,  scrofula  or  tuberculosis  beget  children  who 
are  liable  to  show  manifestations  of  scrofula  or  tuberculosis.  It  is  also  in- 
dubitable that  scrofula  may  be  predisposed  to  by  any  permanent  source  of 
malnutrition,  such  as  bad  air,  overcrowding  and  ill- ventilation,  insuflScient 
clothing,  bad  or  scanty  food,  or  insalubrious  climate. 

The  exciting  cause  of  scrofula  is  anything  which  weakens  or  impairs  the 
nutrition  of  a  part,  and  this  serves  to  localise  what  cannot  but  be  regarded  as 
a  general  disease.  One  of  the  most  potent  of  these  causes  is  local  injury.  This 
has  been  proved  by  the  experiments  of  Schiiller  above  referred  to,  in  which 
he  induced  scrofula  by  contusing  joints  in  animals  which  had  been  caused  to 
inhale  tubercular  matter.  And  it  must  be  in  the  experience  of  every  one  that 
some  scrofulous  affection— say,  scrofulous  disease  of  a  joint — has  been  excited 
and  set  up  by  some  slight  injury,  the  effects  of  which  in  a  healthy  individual 
would  have  passed  off  in  a  few  days  and  left  no  ulterior  evil  consequences. 
Another  frequent  excitor  of  some  scrofulous  disease  is  chronic  inflammation. 
This  may  be  seen  in  many  cases  of  scrofulous  disease  of  the  glands,  induced 
by  some  chronic  inflammation  in  the  parts  in  the  neighbourhood,  which  pour 
their  lymph  into  the  vessels  passing  to  these  glands.  This  lymph  is  somehow 
or  another  vitiated  by  being  derived  from  a  diseased  part,  and,  being  carried 
to  the  gland,  causes  an  inflammation  which,  in  a  subject  predisposed  to  scrofula, 
assumes  a  scrofulous  type. 
Treatment.  The  treatment  of  scrofula  must  consist,  in  the  first  instance,  in  endea- 
vouring to  prevent  any  full  manifestation  of  the  disease  in  those  who  present 
any  predisposition  to  it.  We  cannot  act  upon  the  hereditary  predisposi- 
tion further  than  by  enforcing  mcreased  caution  in  the  management  of 
such  children  and  young  persons  as  are  clearly  under  its  influence,  so  as  to 
withdraw  them  as  far  as  may  be  possible  from  all  the  agencies  by  which  the 
diathesis  may  be  subsequently  acquired.  When  the  disease  is  once  developed 
every  condition  which  can  improve  the  patient's  general  health  must,  as  far  as 
possible,  be  secured.  Fresh  air,  moderate  exercise,  the  free  action  of  the  skin 
and  bowels,  an  equable  and  temperate  climate,  residence  by  the  seaside,  a 
light,  nutritious,  unstimulating  diet,  are,  as  a  general  rule,  of  more  importance 
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than  medicines,  and  routine  practice  is  as  bad  in  strumous  as  in  other  cases. 
But  there  cah  be  no  question  of  the  great  advantages  which  are  obtained  by 
the  judicious  administration  of  cod-Hver  oil  in  cases  accompanied  by  emaciation 
without  much  dyspepsia,  of  iron  in  those  where  anaemia  is  a  prominent  feature, 
of  the  syrup  of  the  iodide  of  iron  where  the  patient  is  weak,  fat,  pale,  and 
flabby  ;  of  bark  and  mineral  acids  in  cases  where  hectic  is  present ;  of  alkalies 
in  combination  with  sarsaparilla  or  milk,  along  with  the  moderate  use  of 
purgatives,  where  the  secretions  are  disordered  and  the  digestion  faulty.  Of 
these,  by  far  the  most  important  agent  in  the  treatment  of  scrofula  is 
•cod-liver  oil ;  and,  although  there  is  no  space  in  this  work  for  details  which 
more  fitly  belong  to  a  treatise  on  therapeutics,  yet  I  must  state  the  most 
necessary  precautions  in  the  use  of  this  drug.  The  chief  objection  to  its  use 
is  the  nausea  which  it  produces,  especially  at  first.  This  is  much  diminished 
by  commencing  with  small  doses,  and  by  giving  the  oil  on  a  full  stomach- 
about  a  quarter  of  an  hour  after  meals.  The  full  dose  for  a  child  would 
be  about  two  teaspoonfuls,  and  a  tablespoonful  for  an  adult.  The  taste 
may  be  very  successfully  disguised  by  floating  the  oil  on  orange-wine  or 
tincture  of  orange,  or  steel  wine  ;  or  by  mixing  it  with  five  or  six  drops  of 
liq.  strychnire,  or  a  little  mineral  acid.  Often,  if  the  patient  can  be  induced 
to  persevere,  his  repugnance  to  the  oil  will  wear  off ;  and  as  the  oil  will  have 
to  be  taken  for  many  months,  if  it  agrees,  it  is  well  worth  some  trouble  to 
establish  this  tolerance.  After  a  time  patients,  and  particularly  children, 
can  take  it  as  an  ordinary  article  of  diet,  not  only  without  disgust  but  with 
pleasure. 

The  local  treatment  of  scrofula  consists  in  a  great  part  in  the  ordinary 
treatment  of  chronic  inflammation.  These  diseases  are  essentially  chronic 
maladies,  and  the  great  majority  of  them  can  usually  be  brought  to  a  success- 
ful issue  by  laying  open  any  suppurating  cavities,  scraping  away  any  caseous 
matter,  and  adopting  antiseptic  treatment.  Iodoform  is  especially  useful  in 
these  cases.  When  there  is  prolonged  suppuration,  and  this,  conjoined  with 
enforced  deprivation  of  air  and  exercise,  is  breaking  down  the  health,  or  when 
extensive  disease  of  the  bony  or  other  structure  of  the  part  holds  out  no  hope 
of  natural  cure  in  any  reasonable  time,  the  removal  of  the  affected  organ  by 
excision  or  amputation  is  indicated  ;  and  I  think  that  I  have  had  abundant 
experience  even  in  my  own  practice  to  show  that  such  operations  are  usually 
followed  by  complete  and  permanent  recovery  in  cases  which  would  by  every 
one  be  classed  as  strumous.^ 

Scrofula  is  generally  a  disease  of  youth ;  but  similar  symptoms  appear 
sometimes  after  middle  age,  and  have  lately  been  more  especially  described 
by  Sir  J.  Paget  ('  Clinical  Lectiwes,'  1875)  as  '  senile  scrofula.'  The  disease 
at  this  age  holds  out  little  prospect  of  cure,  but  the  general  indications  of 
treatment  are  the  same. 

'  See  a  paper  in  the  '  Lancet,'  Feb.  24,  1866,  on  '  The  Sequel  in  some  Cases  of  Ex- 
•cision  and  Amputation.' 
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HYSTERIA  AND  NERVOUS  DISE.ASES. 

Hysteria  is  a  disease  which  it  is  very  difficult  to  speak  of  intelligibly  and" 
adequately  within  the  compass  of  a  work  like  this.  Yet,  as  there  is  no  disease- 
which  it  does  not  sometimes  simulate,  and  as  the  diagnosis  between  real  or^ 
to  speak  more  correctly,  organic  disease  and  hysterical  or  nervous  affectionj 
is  of  daily  importance  and  of  the  greatest  difficulty  in  some  of  the  most  com- 
mon surgical  complaints,  notably  those  of  the  spine  and  joints,  it  is  a  condi- 
tion which  cannot  be  passed  over  unnoticed  in  any  systematic  treatise  on- 
surgery.  Besides  the  general  remarks  in  this  chapter  the  reader  will  find, 
observations  on  the  various  special  affections  in  other  parts  of  the  book — 
especially  in  the  chapters  on  diseases  of  the  Joints,  the  Spine,  and  the- 
Beeast. 

I  have  just  said  that  it  is  more  accurate  to  speak  of  hysterical  disease  of 
a  part  as  contrasted  with  '  organic  '  than  with  '  real '  disease  ;  and  this  is  very 
important.  Hysteria  is  sometimes  spoken  of  as  if  it  were  unreal — a  mere- 
fancy — perhaps  a  mere  simulation.  Such  a  view  is  most  erroneous,  ani 
practice  founded  on  it  cannot  be  successful.  The  structm-e  of  the  part  is; 
not  as  a  rule  in  any  visible  or  tangible  way  affected  (though  to  this  rule  some 
exceptions  will  be  pointed  out),  and  there  is  no  danger  to  life  or  limb  ;  yet  it 
is  impossible  to  doubt  that  in  many,  and  I  would  say  most  cases,  the  sensa- 
tions are  as  real  as  those  of  any  other  disease,  and  the  patient  as  anxious  to  be 
rid  of  it  as  of  any  other  disease.  The  cause  of  the  disease  may  be  imperceptible 
to  our  senses  ;  but  it  is  none  the  less  really  present,  and  its  effect  is  as  real 
as  any  tumour  or  other  visible  product. 

Perhaps  the  best  definition  of  hysteria  would  be  that  it  is  a  morbid  state- 
in  which  various  symptoms  are  produced,  depending,  not  on  disease  of  the  part- 
affected,  but  on  some  condition  of  the  central  nervous  organs.  At  the  time- 
when  the  disease  was  named,  it  was  supposed  that  this  condition  of  the  cere- 
bro-spinal  centre  was  excited  by  uterine  disturbances,  and  doubtless  suck 
disturbances  are  a  frequent  exciting  cause  ;  but  the  disease  may  exist  in 
women  whose  uterine  functions  are  perfectly  normal,  and  even  (though  not 
so  often)  in  men.  In  these  latter  cases  the  origin  of  the  hysterical  disturb- 
ance is  obscure  ;  and  in  the  case  of  disordered  uterine  functions,  though  the- 
cause  may  be  plain  enough,  its  mode  of  action  is  utterly  unknown. 

Hysteria  differs  from  mere  delusion,  hypochondriasis,  or  fictitious  disease,, 
in  the  fact  that  the  morbid  sensations  or  other  symptoms  are  due  to  a  really 
existing  physical  cause — though  it  is  remote  from  the  part  affected,  and  though 
its  detection  may  be  difficult ;  but  it  must  be  allowed  that  much  of  delusion 
and  hypochondriacal  exaggeration  is  mixed  up  with  almost  all  cases  of 
hysteria,  and  that  in  many  of  them  the  patient  wilfully  exaggerates  many 
of  the  symptoms,  and  very  likely  feigns  others.  So  that  there  is  a  mixture  of" 
mental  and  physical  causes!  in  the  disease,  and  its  cure  must  be  attempted 
by  treatment  addressed  to  the  mind  as  well  as  to  the  body. 

Sir  James  Paget,  in  a  striking  series  of  lectures  on  this  subject,'  wishes 
to  abolish  the  old  term  '  hysteria '  altogether,  or  at  least  to  restrict  it  to  the 

'  '  Clinical  Lectures,'  pp.  172  et  sqq. 
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mere  hysterical  convulsive  affection.    The  great  class  of  diseases  usually 
spoken  of  as  hysterical  he  would  call '  neuro-mimetic,'  or  '  nervous  mimicries  ' 
^f  the  diseases  of  the  various  organs.    As  a  general  rule  he  denies  that  such 
diseases  have  any  more  connection  with  the  sexual  than  with  any  other  system 
.of  organs  in  the  body.  '  In  the  defective  ovarian  or  uterine  functions  of  certain 
patients,'  he  says,  '  some  see  the  centre  and  chief  substance  of  the  whole 
•disease ;  a  very  mischievous  fallacy.    Of  course  the  sexual  organs  appear 
generally  in  fault  to  those  who  are  rarely  consulted  for  the  diseases  of  any 
other  part ;  but  in  general  practice  they  are,  in  a  large  majority  of  cases,  as 
healthy  as  any  other  parts  are,  or  not  more  disturbed.    The  close  and  mul- 
tiform relations  of  the  sexual  organs  with  the  mind,  and  with  all  parts  of  the 
nervous  system,  are  enough  to  make  the  disorders  of  these  organs  dominant 
in  a  disorderly  nervous  constitution  ;  but  their  relation  to  '  hysteria,'  or  to 
'  neuro-mimesis,'  though  more  intense,  is  only  the  same  in  kind  as  that  of 
an  injured  joint  or  an  irritable  stomach.    All,  in  their  degrees,  may  be  dis- 
turbers of  a  too  perturbable  nervous  system,  and  equally  on  every  one  of 
them  the  turbulence  of  a  nervous  centre  may  be  directed  with  undivided  force  ' 
((op.  cit.  p.  191). 

In  fact,  nervous  or  hysterical  disease  may  be  excited  by  anything  which 
.makes  a  strong  impression  on  the  nervous  system  :  whether  it  be  sexual  dis- 
turbance, imagination,  bodily  injury,  mental  affection,  intense  emotion,  or 
.any  form  of  disease. 

The  usual  manifestations  of  hysteria  are  the  hysterical  tit,  the  globus  Symptoma 
iystericus,  the  clavus  hystericus,  and  the  diseases  resembhng  those  of  various  diagnosis, 
organs. 

The  hysterical  fit  may  be  taken  as  a  simulation  of  epilepsy,  though  it  is 
usually  distinguished  from  it  by  characters  too  obvious  to  allow  of  any  mis- 
i;ake.  It  begins  generally  with  rising  in  the  throat,  a  sense  of  choking,  fol- 
lowed by  wild,  convulsive  movements,  or  rather  semi-voluntary  movements 
^resembling  convulsions,  with  partial,  or  sometimes  complete,  loss  of  con- 
•sciousness,  flushed  face,  eye  unusually  sensitive  to  hght,  the  fit  ending  gene- 
3:ally  in  crying,  screaming,  and  laughing.  This  is  followed  by  a  copious  flow 
f  pale  urine,  very  often  tympanitis,  and  generally  by  profound  sleep.  Some- 
imes  one  fit,  or  a  succession  of  fits,  may  last  for  several  hours. 

The  diagnosis  and  treatment  of  hysterical  fits  is  more  within  the  province 
"Of  the  physician  than  the  surgeon.  The  imperfect  insensibihty,  the  absence 
■of  any  obstruction  to  respiration,  the  age  and  sex  of  the  patient  (for  true  fits 
hardly  ever  occur  in  male  hysteria),  are  the  main  distinctive  marks.'  No 
[treatment  should,  as  a  general  rule,  be  adopted,  beyond  seemg  that  the  patient 
oes  herself  no  harm  by  her  movements,  and  limiting  the  officiousness  of 
ystanders.  The  rough  awakening  of  a  cold  douche  or  some  other  similar 
ihock  is  often  effective  enough  in  dispelling  the  fit,  and  it  may  occasionally 
e  advisable  to  use  such  measures  ;  but  ordinarily  they  do  more  harm  than 
ood. 

The  globus  hystericus  is  the  sensation  of  some  weight  or  substance  which 
ises  from  the  abdomen  into  the  throat,  and  this  sensation  is  often  followed 
y  the  choking  and  other  phenomena  of  a  fit  of  hysterics.    The  '  clavus,'  or 
ysterical  headache,  is  a  feeling  as  if  a  nail  were  driven  into  the  head.    It  is 
common  and  troublesome  but  subordinate  feature  in  the  general  disease. 
The  main  point,  however,  in  practical  surgery  is  to  distinguish  those 

'  There  are,  however,  cases  in  which  hystei-ia  and  epilepsy  seem  to  be  mixed  together. 
See  Charcot  on  '  Hystero-epilepsy,'  Lect.  xiii.  '  New  Syd.  Soc.  Trans.' 
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surgical  diseases  wliicli  are  hysterical  or  nervous  from  the  organic  affections  of 
the  same  organs.  The  joints,  the  spine,  and  the  hreast  are  the  most  frequent 
seats  of  hysterical  pain  and  loss  of  function  ; '  but  hysteria  may  simulate  almost, 
any  surgical  as  well  as  medical  disease,  and  the  diagnosis  is  often  rendered  the- 
more  perplexing  by  the  fact  that  hysteria  very  frequently  aggravates,  and. 
sometimes  masks,  diseases  which  really  exist ;  so  that  in  the  former  case  the 
surgeon,  seeing  that  there  is  distinct  proof  of  organic  disease,  is  apt  to  attri- 
bute grave  importance  to  what  is  really  only  a  trifling  complaint,  aggravated 
by  hysterical  symptoms ;  while  in  the  latter  case  the  symptoms  of  hysteria, 
are  so  prominent  that  he  overlooks  some  disease  which  is  really  present. 

The  diagnosis  between  hysterical  and  organic  affections  rests  mainly  on. 
the  following  considerations  :  1.  The  pain  in  hysteria  is  usually  intermitting, 
irregular,  and  often  much  in  excess  of  anything  that  the  visible  condition  of 
the  parts  can  account  for  ;  it  bears  no  relation  to  the  duration  of  the  disease, 
and  is  often  obviously  affected  by  emotional  causes,  and  often  by  the  state  of 
the  uterine  or  digestive  functions.   It  differs  from  true  neuralgia  in  not  being 
generally  periodic  and  in  not  following  the  distribution  of  any  nerve,  though 
in  many  cases  hysterical  pain  is  called  neuralgia.    2.  The  tenderness  which 
is  almost  always  complained  of  is  diffused,  and  is,  as  it  were,  inconsistent. 
Thus,  for  instance,  in  hysterical  disease  of  the  spine  the  patient  will  often 
complain  of  quite  as  much  pain  from  a  light  touch  to  the  skin  as  from  pres- 
sure made  on  the  vertebral  spines  themselves,  and  it  is  greatly  aggravated 
by  the  patient's  own  attention  being  directed  to  it :  a  patient  who,  while  her 
attention  is  fixed  on  the  surgeon's  examination,  cannot  bear  the  slightest 
touch  on  the  back  without  complaining  of  acute  pain,  will  often  be  hardly 
sensible  of  firm  pressure  if  made  at  a  moment  when  she  is  eagerly  talking  of 
something  else.    The  course  of  the  disease  is,  however,  one  of  the  main  ele- 
ments in  the  diagnosis,  and  perhaps  of  all  others  the  most  satisfactory  in  cases- 
which  are  otherwise  somewhat  obscure.    We  have  only  too  often  opportuni- 
ties of  seeing  poor  women  who  from  unfortunate  errors  in  the  diagnosis  have- 
been  condemned  to  years  of  total  inactivity  for  supposed  spinal  or  articular 
diseases ;  yet  no  abscess,  no  deformity,  no  material  alteration  in  the  shape 
of  the  parts  has  resulted,^  still  less  any  of  the  formidable  consequences  which 
inflammation  would  have  produced 'on  the  parts  in  the  neighbourhood.  It 
is,  however,  noticed,  and  not  indeed  very  rarely,  that  there  is  some  tume- 
faction round  the  seat  of  the  disease,  often  the  result,  as  Sir  B.  Brodie  tells 
us,  of  local  applications,^  but  also  present,  I  think,  in  some  cases  where  no- 
friction  or  blistering  has  been  employed,  and  then  probably  the  result  of  con- 
gestion.   The  cause  which  produces  such  congestion  is,  no  doubt,  the  pain ;. 
for  the  pain  in  hysterical  disease  is  often  (as  I  have  said  above)  as  real  as  any 
other  pain,  and  pain  easily  affects  the  supply  of  blood  to  the  part,  just  as  in( 
periodical  neuralgia  the  pulsations  of  small  and  previously  invisible  arteries 
become  plainly  perceptible  before  and  during  the  paroxysm.    Sir  B.  Brodie 
has  noticed  that  in  some  hysterical  affections  of  the  joints  there  is  a  perio- 
dical change  of  temperature,  not  only  of  the  part  but  of  the  whole  limb,  and 
he  dwells  on  the  value  of  quinine  in  such  cases  (Works,  vol.  ii.  pp.  308,  809). 

'  Sir  B.  Brodie  says  that  '  among  the  higher  classes  of  society  at  least  four-fifths  of 
the  female  patients  who  are  commonly  supposed  to  labour  under  disease  of  the  joints 
labour  under  hysteria  and  nothing  else.'    Sir  B.  Brodie's  Collected  Works,  vol.  iii.  p.  157. 

'■^  Sir  J.  Paget  gives  some  striking  instances  of  the  perfectly  healthy  condition  ot. 
joints  after  prolonged  disuse  (op.  cit.  p.  20C). 

=•  Op.  cit.  p.  lo'J. 
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These  cases  mark  still  more  plainly  the  affinity  between  hysteria  and 

nem-algia.  ^.  .    .      .    ,  „ 

Sir  J.  Paget  has  also  pointed  out  the  extraordniary  variations  m  tem:per.  Tmpera- 

ature  which  sometimes  occur  in  '  nervous  '  maladies.  As  a  general  rule  the  ,,y3teria. 
temperature  is  an  important  fact  in  the  diagnosis  of  hysterical  affections,  since 
it  is  far  nearer  the  normal  than  it  would  be  if  the  disease  were  organic  ;  or, 
if  it  varies,  the  variations  are  hmited,  and  probably  periodic.  But  these  ex- 
citable and  nervous  patients  are  Hable  to  great  disturbances  of  temperature 
from  shght  causes  ;  so  that  Sir  J.  Paget  says  of  the  temperature,  that  though 
'prudently  estimated,  it  is  of  the  highest  value  even,  in  nervous  patients  ; 
over-estimated,  it  is  more  fallacious  in  them  than  in  any  others.' 
,  These  are  the  chief  features  in  the  diagnosis  of  liysterical  affections  froni  General^ 
'  theh  local  symptoms.  Next  the  surgeon  has  to  weigh  carefully  the  general 
symptoms  which  the  patient  presents.  The  complexion  of  the  patient's  mmd 
must  be  studied.  The  extensive  experience  of  Sir  J.  Paget  has  taught  him 
that  '  nothing  can  be  more  mischievous  than  a  behef  that  mimicry  of  organic 
disease  is  to  be  found  only  or  chiefly  in  the  silly  selfish  girls  among  whom  it 
is  commonly  supposed  that  hysteria  is  rife,  or  almost  a  natural  state.'  He 
believes  it  to  be  more  true  to  say  that  these  nervous  diseases  are  seldom  to  be 
found  in  '  patients  who  have  ordinary  minds— such  minds  as  we  may  think 
average,  level,  and  evenly  balanced  '—but  that  in  the  majority  of  patients  of 
this  class  '  there  is  something  notable,  bad  or  good,  higher  or  lower,  than  the 
average.'  Any  observations,  however,  which  may  thus  be  made  on  the  patient's 
mental  constitution  can  amount  to  nothing  more  than  a  probability,  and  that 
not  of  a  very  high  degree.  More  tangible  evidence  naay  be  obtained  from  the 
patient's  family  history— many  of  the  worst  instances  of  hysteria  occur  in 
girls  brought  up  by  mothers  themselves  hysterical ;  from  the  circumstances 
of  the  case— many  nervous  diseases  springing  from  the  contemplation  of  cases 
occurring  in  the  family  or  in  public  ;  and  from  the  strange  possession  which 
such  diseases  take  of  the  patient's  mind  and  will. 

With  the  best  attention  the  surgeon  can  give  to  the  case,  it  must  be  allowed 
that  the  diagnosis  is  often  a  very  doubtful  one  ;  and  in  order  to  justify  a  con- 
fident opmion  in  any  but  the  plamest  cases,  repeated  examination  and  obser- 
vation are  essential. 

Nothing  can  be  more  difficult  than  the  treatment  or  management  of  some  Treatment, 
of  these  hysterical  affections.  Too  much  attention  on  the  part  of  the  surgeon 
fixes  the  patient's  mind  on  her  ailment,  increases  its  apparent  importance 
in  her  eyes,  and  in  many  cases  certainly  tends  to  protract  it ;  on  the  other 
hand,  roughness  or  neglect  loses  her  confidence,  without  which  all  treatment 
is  nugatory.  The  moral  treatment  of  hysterical  affections  is  of  as  much 
importance  as  the  medical,  or  more.  The  first  point  is  to  convince  the  patient 
that  the  disease  is  understood  and  its  real  importance  admitted,  though  not 
exaggerated.  For  we  must  allow  that  hysteria,  though  not  dangerous  to  hfe, 
and  seldom  threatening  the  reason,  is  a  very  grave  disease,  and  often  entails 
hfelong  misery  on  its  victim.  "When,  however,  the  patient  is  reHeved  from 
the  worst  anxieties,  such  as  the  fear  of  permanent  paralysis,  lameness,  or 
other  organic  disease,  the  medical  or  surgical  treatment  of  the  case  becomes 
easier.  I  can  hardly  do  better  than  transcribe  Sir  B.  Brodie's  excellent  re- 
marks on  the  treatment  of  hysterical  joint-affections  : — 

'  The  recovery  of  patients  labouring  under  these  hysterical  affections  is 
often  tedious.  But  much  depends  on  the  treatment,  moral  as  well  as  phy- 
sical.   The  sulphate  of  quinine,  preparations  of  iron,  the  citrate  of  quinine 
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and  iron,  may  generally  be  exhibited  with  advantage  ;  and  these  may,  accord- 
ing to  circumstances,  be  combined  with  ammonia  or  the  ammoniated  tincture 
of  valerian.  In  most  instances  the  bowels  are  in  a  very  torpid  state,  and  active 
purgatives  are  from  time  to  time  required.  The  air  of  the  country,  and 
especially  that  of  the  sea-coast,  is  more  favourable  to  the  patient  than 
that  of  a  large  town,  and  while  at  the  seaside  she  may  use  cold  sea-bathing 
with  advantage,  during  the  summer  and  early  part  of  the  autumn.  How- 
ever, as  to  constitutional  treatment,  the  best  rule  that  can  be  laid  down  is, 
that  the  medical  attendant  should  inquire  into  the  state  of  the  general  health i 
and  prescribe  for  the  patient  according  to  the  circumstances  of  each  individual 
case.  If  the  menstruation  be  irregular,  deficient,  or  excessive,  he  should  make 
it  an  especial  object  to  restore  this  function  to  a  healthy  condition.  ...  To 
a  considerable  extent  these  cases  admit  of  being  benefited  by  medical  and 
surgical  treatment ;  but  what  I  have  termed  the  moral  treatment  of  them  is 
of  still  greater  importance.  If  a  young  lady  who  is  thus  afflicted  be  confined 
to  her  sofa,  her  attention  being  constantly  directed  to  her  complaint  by  the 
anxious  inquiries  of  her  friends,  the  daily  visits  of  her  medical  attendant,  and 
the  exhibition  of  a  variety  of  drugs,  the  symptoms  may  continue  unaltered 
for  many  months,  and  even  (and  that  is  by  no  means  an  unusual  occurrence) 
for  several  years.  The  very  opposite  course  to  this  should  be  pursued.  Her 
attention  should  be  as  much  as  possible  directed  to  other  objects.  She  should 
enter  into  the  society  and  join  the  pursuits  of  persons  of  her  own  age.  She 
should  be  encouraged  to  use  the  limb,  even  though  the  attempt  to  do  so  gives 
her  pain  in  the  first  instance  ;  and  she  should  pass  a  portion  of  each  day  in 
the  open  air.  Under  this  mode  of  treatment  I  -have  known  many  cures  to 
be  obtained  without  any  medical  or  surgical  treatment  whatever.' '  Sir 
Benjamin  also  gives  some  directions  for  the  local  treatment,  as  applicable  to 
hysterical  affections  of  joints.  Such  treatment  must,  of  course,  vary  for 
different  organs.  Its  general  principle  is  to  do  as  little  as  possible  to  fix  the 
patient's  attention  on  the  part.  Any  plaister,  bandage,  or  other  appUcation 
which  keeps  the  part  comfortably  warm  and  prevents  the  patient  from  handling 
or  looking  at  it,  may  do  good.  Sometimes  pain  suddenly  inflicted,  as  by  the 
moxa  or  a  galvanic  shock,  effects  a  wonderful  cure— similar  to  Sir  B.  Brodie's 
case,  in  which  a  young  lady  was  cured  of  an  hysterical  pain  in  the  hip  by  a  fall 
fi-om  a  donkey.  And  there  are  cases  (as  he  also  mentions)  in  which  a  sudden 
mental  impression,  such  as  a  sudden  call  to  '  rise  up  and  walk,'  has  produced 
the  desired  result.  But  as  a  general  rule  little  is  required  in  the  way  of  local 
applications  beyond  what  is  necessary  to  maintain  the  natural  warmth  of  the 
part.  Warm  bathing  is  often  of  much  service  :  and  so  is  galvanism  if  properly 
applied.    Cold,  Sir  J.  Paget  says,  almost  always  does  harm. 

Narcotics  and  opiates  are  to  be  avoided  by  all  means  if  possible.  They 
are  generally  unnecessary,  and  often  most  injurious,  and  should  only  be  used 
■when  it  is  impossible  to  avoid  it ;  and  this  impossibility  should  not  be  hastily 
admitted.  I  have  often  known  patients  habituated  to  the  use  of  opium  for 
nervous  pain  who  could  by  no  means  sleep  without  pills,  but  who  slept  quite 
as  well  when  they  were  made  of  bread  as  of  opium.  At  the  same  time  the 
patients  must  have  quiet  sleep  :  and  although  exercise  is  to  be  enforced,  yet 
long  periods  of  rest  afterwards  are  needed. 

'  Sir  B.  Brodie's  Works,  vol.  ii.  p.  309. 
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CHAPTER  XX. 

VENEREAL  DISEASES. 

roKMEKLY  all  diseases  which  owed  their  origin  to  contamination  from  impure 
sexual  intercourse,  even  gonorrhoea,  were  classed  together  as  syphihs.  Then 
the  term  came  to  be  appHed  to  those  case.s  in  which  a  local  sore  was  produced 
as  the  result  of  the  inoculation  of  some  materies  niorbi,  and  gonorrhoea  was 
excluded.  In  modern  surgical  language  the  term  is  further  restricted  to  a 
constitutional  disease,  and  to  such  primary  sores  as  are  followed  by  infection 
of  the  system. 

Under  the  head  of  Venereal  Disease  we  shall  have  to  consider: 
1.  Gonorrhcea.    2.  Local  soft  sore.    3.  Syphilis. 

Gonorrhoea  is  a  specific  inflammation  of  the  mucous  membrane  of  the  G™-^"'" 
male  urethra  or  of  the  female  genitals,  believed  to  be  due  to  the  inoculation 
of  a  micro-organism,  the  gonococcus.  It  differs  widely  in  the  two  sexes.  It 
is  so  much  shghter  a  disease  in  women  that  the  descriptions  of  it  are  always 
taken  from  the  male  sex.  Four  stages  of  the  complaint  are  described— the 
premonitory,  the  inflammatory,  the  stage  of  decline,  and  that  of  gleet. 

The  first  lasts  often  only  a  few  hours,  sometimes  as  much  as  two  days,  The  pre- 
and  commences  generally  from  two  to  five  days  alter  mtercourse — rareiy  ^^^^^^ 
later.    It  is  marked  by  a  slight  itching  and  a  little  tumefaction  of  the  hps 
of  the  meatus,  and  possibly  some  shght  discharge,  just  enough  to  make  the 
lips  of  the  urethra  stick  together. 

This  is  succeeded  by  the  second  stage,  in  which  there  is  high  inflamma-  The  j^n^^^^^_ 
tion  of  the  Hps  of  the  urethra,  and  sometimes  also  of  the  prepuce,  causmg  g^^^^g"^ 
phimosis,  with  creamy,  greenish,  purulent  discharge,  tenderness  to  pressure 
along  the  urethra,  scalding  in  making  water,  which  is  sometimes  so  painful 
as  to  occasion  much  spasm  and  difficulty  in  doing  so,  even  temporary  reten- 
tion ;  a  sensation  of  weight  in  the  perinseum,  and  painful  erections,  especially 
at  night.  Sometimes  chordee  is  present,  i.e.  an  effusion  of  lymph  into  the 
■corpus  spongiosum,  which  prevents  distension  of  its  cells  in  erection,  causing 
the  distended  corpora  cavernosa  to  bend  over  it,  and  thus  giving  the  organ  a 
curved  shape  as  if  bound  down  by  a  cord.  This,  however,  is  rare  by  compari- 
son with  the  occurrence  of  mere  painful  erections,  and  still  rarer  are  the  cases 
in  which  the  effusion  takes  place  into  the  corpus  cavernosum,  causing  the 
penis  to  curve  to  one  side  in  erection. 

The  inflammatory  stage  lasts  from  one  to  three  weeks.  Its  symptoms 
are  due  to  acute  inflammation,  and  sometimes  ulceration  of  the  mucous  mem- 
brane lining  the  urethra,  usually  situated  around  the  fossa  navicularis  and 
in  or  about  the  bulb,'  though  it  seems  that  any  part  or  the  whole  of  the  canal 
may  be  affected. 

The  third  stage  (which  is,  in  fact,  a  part  of  the  second)  is  marked  by  the  The^stage 
recession  of  all  the  symptoms,  the  scalding  subsiding,  the  discharge  becom- 
ing more  and  more  mucous,  and  the  disease  then  either  disappearing  altogether 
or  passing  into  the  fourth  stage,  that  of  gleet,  which  is  a  mere  thin,  watery  Gleet, 
discharge,  unaccompanied  by  any  symptoms  except,  perhaps,  a  little  tender- 

'  See  a  preparation  in  St.  George's  Hospital  Museum,  Ser.  xii.  No.  CI. 
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ness  to  pressure  over  the  affected  part  of  the  urethra,  the  discharge  proceed- 
ing from  locahsed  inflammation,  or,  as  some  think,  probably  ulceration  of  the 
mucous  lining  of  the  fossa  navicularis,  or  bulb. 

The  common  complications  of  gonorrhea  are  as  follows  :— 

Abscess  may  form  in  the  areolar  tissue  of  the  penis  or  scrotum  ;  or,  as  is 
much  more  common,  in  one  of  the  lacuna  of  the  urethra.  Such  '  lacunar 
abscess  '  also  occurs  from  other  causes,  as  from  riding  on  a  wet  saddle  or  in- 
flammation behind  a  stricture.  It  forms  a  small,  hard,  painful  swelhng  in 
the  course  of  the  urethra,  which  often  occasions  considerable  difficulty  in 
micturition,  amounting  even  to  complete  retention.  For  its  treatment  it  is 
usually  suflicient  to  apply  a  poultice  and  pass  a  catheter  when  necessary  to 
relieve  retention,  in  doing  which  the  abscess  is  often  ruptured  and  the  com- 
plication disappears.  If  there  is  much  pain  there  can  be  no  objection  to 
making  a  puncture.  The  abscess  bursts  generally  into  the  urethra  ;  if  through 
the  -skin,  fistula  hardly  ever  results,  for  the  opening  iiito  the  urethra  either 
does  not  exist  or  closes  spontaneously. 

Balanitis  is  less  a  complication  than  a  form  of  gonorrhoea.  We  have 
noticed  that  in  ordinary  gonorrhoea  the  prepuce  may  be  so  much  swollen  as 
to  cause  phimosis.  Sometimes  this  inflammation  and  swelling  of  the  prepuce 
and  the  surface  of  the  glans  is  the  whole  of  the  disease,  the  interior  of  the 
urethra  being  unaftected,  or  only  its  hps  inflamed.  The  absence  of  scalding 
in  making  water  will  lead  the  surgeon  to  the  behef  that  he  has  a  case  of  pure 
balanitis  to  deal  Avith,  but  he  can  hardly  be  certain  until  the  inflammation  of 
the  prepuce  has  subsided  sufficiently  to  allow  of  the  examination  of  the 
meatus.  > 

Again,  inflammation  of  the  prepuce  leading  to  phimosis  is  so  common 
with  chancres,  that  often  cases  which  have  been  diagnosed  as  balanitis  tuiii 
out  to  be  due  to  this  cause.  Hence  a  good  deal  of  reserve  in  forming  and  ex- 
pressing an  opinion  is  desirable.  Cases  of  veritable  balanitis  are  to  be  treated 
by  keeping  the  penis  raised  and  washing  out  the  prepuce  h-equently  with  in- 
jections of  cold  water  or  some  astringent,  as  lime-water  or  weak  solution  of 
nitrate  of  silver.  The  parts  may  be  dusted  at  night  with  calomel  in  fine 
powder  mixed  with  magnesia,  to  be  washed  away  with  the  injection  m  the 
morning.  The  mere  phimosis  produced  m  ordinary  cases  by  gonorrhcea 
seldom  requires  any  operation,  as  it  will  subside  on  the  recession  of  the  disease ; 
but  in  cases  of  gonorrhoea  affecting  persons  Avho  have  congenital  phimosis  it  is 
often  necessary  to  operate. 

Paraphimosis  is  a  much  more  painful  affection  than  phimosis,  of  wliich  it 
is  a  sequel.  The  phimosed  and  inflamed  prepuce  has  been  forcibly  dra^An  be- 
hind the  corona  glandis,  and  has  there  swelled  and  inflamed  still  more,  pro- 
ducing great  constriction  and  consequent  swelling  of  the  glans,  with  grievous 
pain  ;  and,  if  unrelieved,  leading  to  ulceration  where  the  penis  is  constricted 
by  the  prepuce,  and  to  more  or  less  extensive  gangrene  of  the  constricted 
glans  penis.  A  paraphimosis  can  generally  be  reduced  if  seen  before  adhe- 
sion has  taken  place  between  the  constricting  prepuce  and  the  tissues  be- 
neath. The  fore  and  middle  fingers  of  the  two  hands  should  be  crossed  on 
each  other  around  the  penis,  which  is  thus  firmly  grasped,  and  the  prepuce 
pulled  forwards,  while  with  the  two  thumbs  the  blood  is  kneaded  out  of  the 
glans  and  the  latter  pushed  back.  As  this  is  acutely  painful,  it  is  usual  to 
administer  an  aniesthetic.  If  the  paraphimosis  be  irreducible,  the  strangu- 
lation must  be  liberated  by  cutting  freely  through  the  constricted  prepuce  on 
either  side  of  the  penis,  so  as  neither  to  endanger  the  vessels  on  the  dorsum 


GONORRHCEAL  RHEUMATISM. 


395 


nor  the  urethra  on  the  lower  surface  of  the  organ.  After  all  swelling  has 
subsided  the  prepuce,  if  too  long,  must  be  circumcised. 

Another  complication  of  gonorrhoea  is  severe  spasm  in  making  water,  some- 
times complicated  with  hi^morrhage  from  the  urethra,  and  then  very  pro- 
bably depending  on  ulceration  of  the  lining  membrane.  This  is  more  annoyhig 
and  alarming  to  the  patient  than  really  dangerous.  The  spasms  will  subside 
by  very  free  use  of  the  warm  hipbath  (in  which  the  patient  can  generally 
pass  water  easily)  and  by  rest,  abstinence  from  any  irritating  medicines  or 
apphcations,  bland  drinks,  and  opium.  The  hc^morrhage  is  never  really 
formidable,  but  if  it  is  at  all  copious  the  acetate  of  lead  or  Ruspini's  styptic 
may  be  given  internally,  and  the  patient  kept  in  bed,  with  ice  appHed  to  the 
perinajum.  The  hemorrhage  occurs  most  frequently  in  connection  with 
chordee,  and  the  treatment  which  obviates  the  latter  condition  will  stop  it. 
The  most  effectual  treatment  for  chordee  is  to  procure  very  sound  sleep,  by 
means  of  bromide  of  potassium  and  opium  taken  immediately  before  going 
to  bed,  or  a  suppository  of  ten  grains  of  camphor  and  one  grain  of  watery 
extract  of  opium  may  be  administered.  The  patient  should  also  be  kept 
shghtly  below  par  by  low  diet  and  small  doses  of  tartar  emetic. 

Bubo  is  a  common  compHcation,  and  sometimes  the  lymphatics  of  the 
penis  are  themselves  inflamed  and  stifl'ened,  whereby  a  difficulty  in  erection 
is  produced  something  like  chordee.  In  these  cases  mercurial  ointment  m 
small  quantities  should  be  rubbed  in.  The  inflamed  inguinal  glands  should 
be  treated  at  first  by  complete  rest,  and  then,  if  hard  and  indolent,  by  tinct. 
of  iodine,  or  by  bhstering.  The  latter  is  an  excellent  remedy  in  chronic  bubo, 
frequently  procuring  the  absorption  of  the  swelling,  and  when  it  does  not 
do  so,  usually  causing  it  to  suppurate.  When  suppuration  is  decided  the 
abscess  should  be  laid  open  pretty  freely.  Some  surgeons  lay  great  stress  on 
making  the  opening  perpendicular  instead  of  parallel  to  Poupart's  hgament, 
thinking  that  the  movements  of  the  thigh  and  body  will  have  less  tendency 
to  keep  the  wound  open.  I  cannot  say,  however,  that  I  attach  much  impor- 
tance to  the  direction  of  the  incision,  provided  it  passes  pretty  completely 
through  the  cavity. 

Gonorrhoea  is  sometimes  followed  by  an  eruption  of  red  papules.  This 
is  usually  the  consequence  of  the  administration  of  capivi  to  a  patient  whose 
stomach  will  not  bear  it,  and  is  hence  called  the  '  capivi  rash  ' ;  but  a  similar 
rash  may  also,  though  rarely,  be  found  when  gonorrhoea  is  comphcated  with 
other  forms  of  gastric  irritation  not  caused  by  capivi.  The  eruption,  being 
papular,  resembles  Hchen  more  than  any  other  form  of  skin-disease,  but 
sometimes  it  is  merely  a  rash,  Hke  roseola.  In  other  cases  it  is  mixed  with 
wheals  of  urticaria.  The  treatment  consists  in  leaving  ofl" capivi  or  anything 
else  which  may  be  disagreeing  with  the  stomach,  free  purging,  and  the  cor- 
rection of  the  secretions  by  alkalies  with  mercury. 

Gonorrhoeal  rheumatism,  or  synovitis,  is  a  painful  and  often  a  very  in- 
ractable  disease.  Its  pathology  is  still  a  matter  of  dispute  ;  but  there  seems 
now  a  very  general  agreement  that  it  depends  in  some  way  or  other  on  the 
irritation  and  discharge  in  the  urethra,  and  that  its  cure  must  be  sought  for 
in  the  cure  of  the  urethral  discharge  ;  and  this  lends  at  any  rate  considerable 
probability  to  Mr.  Barwell's^  speculation  that  the  disease  may  really  be  a  form 
of  pyaemia  or  blood-poisoning,  the  starting-point  of  which  is  inflammation  of 
the  veins  around  the  urethra  or  prostate  gland.  It  is  often  noticed  that  the 
inflammation  will  persist  so  long  as  the  discharge  persists,  and  even  so  long 
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as  there  is  any  tenderness  in  the  affected  portion  of  the  urethra,  but  subsides 
at  once  when  the  urethra  has  become  perfectly  healthy.  Such  rheumatism 
is  not  confined  entirely  to  gonorrhoeal  inflammation  of  the  urethra,  but  is 
sometimes,  though  rarely,  found  after  urethritis  from  other  causes.'  It  is  far 
rarer  in  women  than  men,  and  this  corresponds  with  the  general  immunity 
of  the  female  urethra  in  gonorrhoea,  though  cases  of  gonorrhceal  rheumatism 
have  been  recorded  in  females.  It  almost  always  affects  the  knee  ;  other 
joints  may  also  be  implicated,  but  I  can  hardly  recollect  a  case  in  which  tlie 
knee  was  not  the  principal  seat  of  the  disease.  The  pain  is  not  usually  acute 
but  it  is  constant,  worse  at  night,  and  accompanied  by  considerable  synovial 
effusion.    This  form  of  rheumatism  is  often  followed  by  ankylosis. 

'  There  is  also,'  says  Mr.  Bond,  '  a  most  common  and  characteristic  com- 
plication affecting  the  eyes,  and  this  is  a  congestion  of  the  sclerotic.  The 
conjunctiva  is  sometimes  slightly  congested,  and  the  carunculae  red  and  in- 
jected ;  but  the  great  peculiarity  is  the  congestion  of  the  sclerotic  vessels 
which  are  seen  radiating  around  the  cornea.' 

The  patients  are  usually  pale  anaemic  men,  in  whom  discharges  are  very 
liable  to  occur  and  very  difficult  to  cure  ;  and  the  connection  of  the  rheuma- 
tism with  the  gleet  is  sometimes  conclusively  proved  by  the  recurrence  of 
the  former  when  any  accidental  cause  (of  which  the  most  frequent  is  sexual 
intercourse)  has  produced  a  renewal  of  the  latter. 

Accordingly  the  first  indication  of  treatment  is  to  cure  the  discharge.  If 
a  bougie  or  catheter  be  passed  it  will  almost  always  be  found  that  there  is 
considerable  spasm;  and  that  the  urethra  bleeds  very  readily.  Under  the 
influence  of  instruments  gradually  increasing  in  size  the  irritabihty  of  the 
urethra  will  often  subside  and  the  gleet  disappear.  If  not,  astrmgent  and 
sedative  injections  must  be  resorted  to.  The  general  health  must  be 
carefully  attended  to  ;  steel,  quinine,  strychnia,  bark,  or  any  other  tonic 
which  may  be  preferred,  must  be  administered,  with  good  diet  and  a  sufficient 
supply  of  stimulants.  At  the  same  time  the  digestion  and  the  state  of  the 
urine  must  be  carefully  attended  to. 

Iodide  of  potassium  is  often  administered  in  this  disease,  and  when  the 
patient  is  in  robust  health  and  the  drug  agrees  with  him  I  have  seen  very 
good  results  from  it ;  but  I  agree  with  Mr.  Bond  in  dissuading  its  employ- 
ment in  cachectic  persons. 

Locally,  some  mild  counter-irritant  generally  answers  best,  combined 
with  gentle  pressure  when  the  pain  has  subsided.  Scott's  bandage  is  a  very 
good  application  in  the  last  stages  of  the  complaint.  Li  a  case  recently 
under  my  care,  in  which  the  effusion  was  considerable  and  the  symptoms  un- 
usually severe,  I  emptied  the  joint  by  means  of  the  aspirator,  with  excellent 
results. 

The  other  complications  of  gonorrhoea  are  inflammation  and  abscess  of 
plications,    the  prostate,  orchitis,  or  epididymitis,  and  gonorrhceal  ophthalmia.  These 
will  be  found  treated  of  in  the  chapters  on  diseases  of  the  Urinaky  Organs, 
of  the  Testicle,  and  of  the  Eye  respectively. 

The  treatment  of  gonorrhcea  is  often  very  difficult,  and  the  more  so  the 
more  virulent  is  the  affection  and  the  more  cachectic  the  patient.  With  re- 
gard to  the  former  particular,  there  can  be  no  doubt  that  inflammation  of  the 
male  urethra  follows  sexual  intercourse  with  women  who  have  no  specific 
disease,  but  who  are  suffering  from  leucorrhoea,  or  who  have  some  ulceration 


Other  corn- 


Treatment 
of  gonor- 
rhoea. 


'  Hence  it  is  sometimes  called  '  urethral  rheumatism.' 
by  Mr.  Bond,  '  Lancet,'  March  23,  1872. 


See  a  very  interesting  paper 


TKEATMENT  OF  GONOEEHCEA. 


897 


of  the  OS  uteri,  or  who  are  menstruatmg  hut  such  affections,  if  they  deserve 
the  name  of  gonorrhoja,  are  far  less  acute  under  ordinary  circumstances  than 
the  disease  which  is  excited  by  true  gonorrhoea!  pus,  and  they  come  on  with 
less  premonitory  symptoms. 

In  the  early  stage  gonorrhoea  may  doubtless  be  often  cut  short  by  repeated 
injections,  for  which  purpose  either  mere  water  may  be  used,  cold  or  tepid, 
or  a  weak  solution  of  acetate  of  lead  or  sulphate  of  zinc,  the  object  being 
merely  to  wash  out  the  discharge.  The  patient  must  be  carefully  instructed 
in  the  method  of  injecting,  and  the  process  be  repeated  every  hour  while  he  is 
awake. 

At  the  same  time  demulcent  drinks,  low  diet,  slight  purging,  and  complete 
rest,  in  bed  if  possible,  are  to  be  ordered. 

Some  practitioners  use  stronger  injections,  such  as  arg.  nit.  in  solution, 
but  they  are  more  dangerous  and  not  more  efficient.  The  first  effect  of  these 
strong  injections  is  to  increase  the  inflammation,  so  that  after  about  two  days 
there  will  be  a  good  deal  of  discharge,  and  perhaps  a  little  blood.  Then  the 
injection  is  to  be  stopped,  in  the  hope  that  the  discharge  will  subside  and  the 
patient  recover  under  the  same  precautions  about  rest  and  diet  as  before. 

In  the  inflammatory  stage  the  treatment  should  not,  certainly  at  first,  be 
too  active.  The  patient  seems  to  me  to  recover  more  speedily  if  treated  at 
first  by  demulcents,  rest,  frequent  warm  bathing,  warmth  or  poultices  to  the 
perineum,  with  leeches  there  if  the  symptoms  be  very  urgent,  and  low  diet 
with  much  bland  fluid,  than  where  any  specific  medicines  are  ordered.  In- 
jections other  than  those  of  tepid  water  should  not  be  used  while  there 
is  much  scalding  and  inflammation.  The  meatus  must  be  kept  clean  by 
frequent  ablutions,  and  the  penis  should  not  he  too  closely  covered.  When 
the  acute  symptoms  are  subsiding  copaiba  is  often  most  useful,  and  in  some 
cases  indispensable  to  the  cure  of  the  disease.  I  have  known  cases  in  which, 
the  discharge  would  at  once  recur  when  the  drug  was  omitted,  though  in 
other  respects  the  treatment  and  all  other  circumstances  were  the  same. 
But  there  are  cases  in  which  it  does  no  good,  and  some  in  which  it  does 
much  harm,  upsetting  the  digestion,  causing  rash,  and  probably  irritating 
the  urethra,  and  so  predisposing  to  gleet  and  other  compHcations.  It  is  best 
prescribed  either  in  the  form  of  an  emulsion,  or  in  doses  of  5ss,  or  5 j.,  mixed 
with  nixv.  of  dilute  sulphuric  acid  in  infusion  of  roses.  The  common  cap- 
sules disguise  the  taste  of  the  drug,  and  are  in  that  respect  most  convenient ; 
but  they  are  not  so  much  to  be  relied  upon.  Cubehs  appears  to  be  much  less 
efficacious,  and,  indeed,  by  itself  nearly  inert  as  far  as  the  cure  of  the  disease 
goes  ;  but  some  practitioners  think  that  an  addition  of  about  ten  drops  of  the 
tincture  of  cubebs  increases  the  efficacy  of  the  copaiba.'''  Oil  of  sandal-wood 
may  sometimes  be  prescribed  with  advantage,  but  its  action  is  uncertain. 

'  It  is  on  this  account  that  it  is  commonly  said  that  gonorrhoea  is  more  frequent  in 
men  than  in  women. 

'-  The  treatment  of  gonorrhoea  in  private  or  hospital  out-patient  practice  is  necessarily 
somewhat  unsatisfactory,  since  it  is  hardly  possible  to  insist  on  the  complete  rest  and 
abstinence  from  all  forms  of  excitement  wliich  are  so  necessary  to  rapid  reeovery.  In 
civil  hospitals  persons  affected  with  gonorrhoea  are  seldom  admitted  as  in-patients.  But 
in  military  hospitals  the  disease  is  constantly  under  treatment,  and  cure  is,  as  a  rule, 
speedily  and  easily  obtained.  I  accordingly  requested  my  friend  Mr.  E.  Venning,  then 
Assist.-Surgeon  to  the  1st  Life  Guards,  to  sketch  out  for  me  the  plan  which  he  usually 
adopted,  and  which  may  be  taken  as  agreeing  in  the  main  with  that  followed  in  other 
regimental  hospitals.  Mr.  Venning  speaks  as  follows  :  '  In  slight  cases,  in  which  the 
urethral  discharge  is  not  very  profuse  and  there  is  not  great  inflammatory  action  present, 
I  simply  give  the  patient  a  warm  bath,  and  have  him  placed  in  bed,  and  keep  him  in  the 
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Mr.  Watson-Cheyne  maintains  that  the  primary  point  to  be  aimed  at  is 
the  clestrnction  of  the  specific  cause  of  the  disease.  He  therefore  recom- 
mends that  a  bouj?ie  composed  of  five  grains  of  iodoform,  ten  minims  of  oil 
of  eucalyptus,  and  a  sufficient  quantity  of  vaseline  should  be  introduced  into 
the  urethra  and  allowed  to  melt  there.  This  should  be  repeated  daily  for  two 
or  three  days,  and  then  an  ordinary  astringent  injection  be  used. 

The  treatment  of  gleet  is  often  even  more  tedious  and  difficult  than  that 
of  gonorrhoea.  The  patient  is  usually  weak,  sallow,  and  cachectic,  and  deple- 
tion does  not  agree  with  him.  But  neither  does  any  copious  indulgence  in 
stimulants.  Moderate  allowances  of  meat,  wine,  and  exercise  are  usually  to 
be  recommended.  Any  defect  of  the  general  health  must  be  discovered,  and 
as  far  as  may  be  corrected,  and  some  tonic,  such  as  steel,  strychnia,  or  bark, 
will  generally  prove  beneficial.  Local  treatment  must  be  directed  in  the  first 
instance  to  discover  whether  there  is  any  contraction  (spasmodic  or  other)  of 
the  urethra  ;  and  often  the  constant  passage  of  bougies,  increasing  in  size 
until  the  urethra  is  distended  to  its  extreme  limit,  will  cure  the  complaint ; 
or  else  the  use  of  injections,  or  touching  any  tender  spot  of  the  urethra  with 
the  porte  caustique,  or  with  a  solution  of  perchloride  of  iron,  will  cure  the 
discharge.  But  often  it  will  not  subside  till  the  patient  has  undergone  a 
thorough  change  of  climate  and  way  of  life. 
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In  females  gonorrhoea  is  a  much  less  severe  complaint  than  in  males.  It 
affects  chiefly  the  vulva  and  vagina,  rarely  the  urethra  or  bladder.  It  is  diffi- 
cult or  impossible  to  distinguish  aggravated  leucorrhoea  from  mild  forms  of 
gonorrhoea  ;  nor  is  it  of  much  importance,  since,  doubtless,  such  leucorrhoea 
will  excite  gonorrhoea  in  the  male.  Prostitutes  are  especially  liable  to  leu- 
corrhoea in  consequence  of  the  constant  excitement  of  the  generative  organs  ; 
but  the  certifying  surgeons  under  the  Contagious  Diseases  Acts  only  think  it 
necessary  to  seclude  those  in  whom  the  discharge  is  purulent.  There  is  a  form 
of  purulent  discharge  from  the  vulva  pretty  often  seen  in  young  children— the 
leucorrhoea  infantum — which  was  at  one  time  confounded  with  gonorrhoea, 
and  was  believed  to  be  due  to  impure  connection ;  but  this,  m  the  great 
majority  of  cases,  is  an  unfounded  suspicion.  Li  some  cases,  no  doubt,  young 
children  are  affected  with  ordinary  gonorrhoea,  but  in  such  instances  marks 


horizontal  position.  I  generally  order  a  mild  purgative  to  be  administered,  and  direct 
him  to  use  an  injection  consisting  of  zinci  sulph.  gr.  iv.,  glycerine  5ss.,  morph.  acetat.  gr. 
aquas  destil.  aid  Jvj.  To  be  injected  every  hour  or  two,  provided  no  pain  is  caused.  The 
diet  to  be  light  and  non-stimulating.  In  severe  cases,  where  there  is  much  inflammatory 
action,  shown  by  a  profuse,  thick,  yellow  discharge,  and  accompanied  with  great  urethral 
irritation  during  micturition,  which  latter  is  generally  very  frequent,  and  when  chordee 
causes  great  distress,  I  also  commence  treatment  with  a  warm  bath  and  a  brisk  purge,  and 
order  a  saline  demulcent  mixture  (occasionally  combining  antimony  with  it)  to  be  given 
every  four  hours,  and  I  give  directions  for  the  urethra  to  be  constantly  washed  out  with 
tepid  water.  In  addition  to  this  I  order  a  suppository  containing  morphia  and  henbane 
to  be  administered  at  night  to  relieve  the  chordee.  The  diet  to  be  light  and  non-stimu- 
lating. Perfect  rest  in  bed  to  be  maintained.  When  the  most  acute  symptoms  have  sub- 
sided I  then  prescribe  a  mixture  containing  oil  of  sandal-wood,  mucilage  of  acacia,  and 
-tinct  of  orange-peel  twice  a  day,  and  an  injection  consisting  of  zinci  sulpho-carbolat.  5ss., 
morph.  acet.  gr.  ^,  aqujE  destil.  ad  Jviij.  To  be  used  every  two  hours.  If  any  pain  is 
■caused  by  this,  to  dilute  it  with  distilled  water.  If  the  discharge  does  not  rapidly  de- 
crease under  this  treatment  I  increase  the  diet  at  once,  as  I  have  often  found  that 
discharge  is  kept  up  by  the  patient  becoming  lowered  in  strength  by  the  constant  drain 
■on  the  system ;  and  that  the  administration  of  wine  in  the  form  of  claret,  with  a  generous 
<liet,  has  been  attended  with  excellent  results.' 
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of  violence  about  the  vulva  will  exist,  and  will  show  that  forcible  entrance 
has  been  attempted  ;  or  possibly,  if  the  ease  be  seen  soon  after  the  rape,  sper- 
matozoa may  be  discovered  within  the  vulva.  Usually,  however,  this  dis- 
charge originates  either  from  dirt  or  from  some  cause  difficult  to  discover. 
Many  of  the  children  certainly  suffer  from  worms.  Attention  to  the  general 
health,  strict  cleanliness,  frequent  washing  out  of  the  vagina,  and  the  use  of 
a  tent  steeped  in  some  astringent  lotion,  will  effect  a  cure. 

Gonorrhoea  in  the  female  causes  acute  inflammation  of  the  vagina  and 
vulva,  frequently  accompanied  by  swelling  of  the  nymphae,  which  protrude 
Ijeyond  the  labia.  The  discharge  is  sometimes  very  profuse,  and  there  are 
•often  excoriations  in  various  parts  of  the  vagina  ;  the  labia  are  frequently 
much  swollen,  and  abscess  often  forais  there.  Hence  there  is  much  pain  in 
walking  and  in  sexual  intercourse.  Sometimes  the  inflammation  attacks  the 
urethra,  and  then  usually  causes  more  or  less  cystitis  ;  occasionally  it  spreads 
backwards  as  far  as  the  os  or  cervix  uteri,  and  it  seems  certain  that  peritonitis 
may  be  caused  by  its  passage  inwards,  and  that  a  form  of  inflammation  some- 
times attacks  the  ovary  analogous  to  the  orchitis  of  the  other  sex.  The 
acuter  attacks  of  gonorrhoea  are  painful,  but  there  is  rarely  any  scalding  in 
micturition  as  in  men.  The  complications  also  are  much  rarer  than  in  the 
male.  Ovaritis  would  cause  pain,  swelling,  and  tenderness  in  the  iliac  fossa, 
with  nausea  and  fever,  and  the  pain  would  be  aggravated  by  coughing  or 
other  exertion  of  the  abdominal  muscles.  Rest,  free  leeching  of  the  abdomen, 
salines,  and  opium  constitute  the  appropriate  treatment. 

Bubo  is  not  so  common  as  in  males.    Its  treatment  is  the  same. 

Abscess  of  the  labium  is  the  most  common  complication,  and  it  some- 
times extends  to  a  great  distance.  I  once  had  a  patient  who  was  sent  into 
the  hospital  for  supposed  fistula  in  ano.  The  opening  was  a  good  way  be- 
hind the  anus,  and  on  probing  it  I  found  that  it  passed  forwards,  and  then 
on  examination  of  the  vulva  the  case  resolved  itself  into  one  of  gonorrhoea 
with  labial  abscess. 

Vegetations  and  mucous  patches  around  the  labia  and  anus  are  very 
common,  particularly  in  prostitutes.  Any  discharge  which  may  be  present 
being  cured,  these  vegetations  will  either  subside  of  themselves  or  may  be 
treated  with  the  strong  liquor  plumbi,  or  snipped  off,  or  tied  with  an  elastic 
ligature.  When  they  are  very  numerous  and  large  it  is  better  to  remove 
them  freely  on  a  level  with  the  skin  and  apply  the  actual  cautery  to  any 
bleeding  point. 

The  treatment  of  gonorrhoea  in  the  female  is  very  much  easier  than  in 
the  male,  provided  that  the  patient  is  properly  under  control.  In  hospital 
out-patients  the  disease  is  often  very  intractable,  because  the  patient  will 
not  take  care  of  herself  nor  abstain  from  sexual  intercourse ;  but  with  per- 
fect rest,  perfect  cleanliness,  and  frequent  copious  injections,  the  disease  Avill 
in  almost  all  cases  soon  subside.  The  injection,  or  rather  the  washing  out 
of  the  vagina,  should  be  managed  by  means  of  large  quantities  of  some  weak 
lotion,  such  as  Goularol,  or  a  solution  of  sulphate  of  zinc,  two  grains  to  the 
ounce,  pumped  in,  while  the  patient  is  recumbent,  by  an  endless  syringe 
(Evory  Kennedy's),  and  allowed  to  run  out.  If  any  ulceration  can  be  seen 
it  may  be  touched  with  caustic  through  the  speculum.  Lint  steeped  in  the 
lotion  should  be  placed  between  the  labia  to  avoid  their  mutual  contact,  or 
the  vagina  plugged  with  a  pessary  of  tannin.  While  the  inflammation  is 
acute,  salines  and  low  diet  must  be  ordered  ;  but  '  the  exhibition  of  specifics 
■(copaiba  or  cubebs)  in  the  gonorrhoea  of  women  is  perfectly  futile,  unless 
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the  urethra  be  affected,  and  even  then  they  seem  to  be  productive  of  Httle,  if 
any,  benefit.'  (Lee.) 

Considerable  confusion  has  been  caused  by  the  different  manner  in  which 
the  term  syphihs  has  been  appUed.  Formerly,  as  above  stated,  it  was 
employed  to  denote  all  forms  of  venereal  disease,  including  gonorrhea. 
Then  this  disease  was  excluded,  and  syphilis  was  employed  to  designate  a 
disease  produced  by  contagion  and  characterised  by  the  appearance  on  the 
part  inoculated  of  one  of  two  different  kinds  of  sore,  one  of  which  was- 
followed  by  secondary  or  constitutional  symptoms,  the  other  was  not. 
Nowadays  it  is  for  the  most  part  customary  to  confine  the  term  syphilis- 
to  the  former  of  these,  that  is  to  say,  to  that  class  of  contagious  sore  or 
chancre  which  is  followed  by  secondary  symptoms,  and  to  consider  the  others 
as  a  separate  group,  under  the  name  of  non-infecting  chancre,  chancroid,  or 
local  soft  sore.  There  can  be  no  doubt  that  this  nomenclature  is  a  distinct 
advance,  since  the  two  diseases  have  nothing  in  common,  beyond  the  fact 
that  they  are  usually  contracted  in  the  same  way.  In  the  one  the  disease^ 
is  local  merely,  never  affecting  the  constitution,  and  followed,  therefore,  by 
complete  recovery  as  soon  as  the  local  mischief  is  healed ;  w'hile  the  other 
constitutes  the  most  obstinate  infection  to  which  the  human  subject  is  liable,, 
remaining  during  the  whole  of  the  person's  lifetime  (m  the  more  obstinate 
and  inveterate  cases,  which,  however,  are  happily  rare)  as  a  constant  source 
of  trouble  and  danger,  breaking  out  after  long  intervals  of  health  in  one  part  of 
the  body  after  another,  and  being  transmitted  through  the  blood  of  the  mother 
or  the  semen  of  the  father  from  one  generation  to  another.  Hence  some 
pathologists  assert  that  the  two  diseases  are  produced  by  two  wholly  different 
kinds  of  virus,  and  that  the  one  disease  can  propagate  itself  and  no  other,, 
though  they  admit  that  the  two  diseases  may  coexist  in  the  same  person. 
Other  pathologists,  again,  beheve  that  there  is  but  one  poison,  and  that  the 
non-infecting  sore  is  produced  by  the  contagious  products  of  pecuhar  . forms 
of  inflammatory  action  occurring  in  syphilitic  sores,  but  which  at  the  time 
of  inoculation  do  not  contain  any  of  the  specific  virus  of  syphihs.  This  has 
led  to  the  division  of  syphilographers  into  two  schools — the  unicist,  who 
beheves  that  the  non-infecting  sore  is  an  outcome  of  true  syphihs,  and  the 
dualist,  who  beUeves  that  the  two  diseases  are  entirely  distinct. 

Without  entering  into  this  controversy,  I  think  it  sufficient  to  say  that  it 
is  more  convenient  for  purposes  of  description  to  consider  the  two  diseases 
under  separate  heads,  and  adopt  the  definition  above  given  without  mvolving 
oneself  in  any  theory.  The  contagion  in  both  diseases  is  always  conveyed 
by  direct  inoculation,  generally,  of  course,  in  sexual  intercourse,  but  acci- 
dentally in  other  forms  of  personal  contact,  as  when  a  surgeon  inoculates  a 
wound  in  his  finger  by  touching  a  syphilitic  sore,  or  a  wet-nurse  inoculates 
a  crack  on  her  breast  by  suckling  a  syphilitic  infant. 
Local  or  To  commence  with  the  local  form  of  venereal  disease.    This  is  a  sore 

non-infecf-  q£  gpecial  form,  almost  always  situated  on  the  genital  organs.  It  is  produced 
ing  sore.  ^^.^^^^^  contagion  from  a  chancre,  and  if  the  secretion  from  it  is  inoculated 

into  another  part  of  the  patient's  body  or  into  another  individual,  the  same 
sort  of  sore  will  be  produced.  This  inoculation  may  be  repeated  in  the  same 
individual  for  a  considerable  number  of  times,  but  the  sores  gradually  become 
smaller  and  less  characteristic,  and  at  length  a  time  arrives  when  the  patient 
appears  to  become  insusceptible  to  the  poison,  or  the  poison  becomes  so 
attenuated  that  it  can  no  longer  produce  its  effects.    For  I  have  seen  m 
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some  of  these  experiments  a  time  arrive  when  the  patient  was  no  longer 
susceptible  to  the  poison  with  which  he  was  originally  inoculated,  but  when 
inoculated  from  the  discharge  of  a  chancre  from  another  patient  a  fresh 
crop  of  sores  was  produced.  An  important  difference,  therefore,  between 
the  hard  and  soft  sore  is,  that  the  latter  is  often  multiple,  some  healthy  part 
becoming  inoculated  from  the  discharge  of  the  original  sore  ;  while  the  hard 
sore  is  rarely  multiple — never  unless  more  than  one  inoculation  has  been 
produced  at  the  same  time.  Then,  of  course,  as  in  vaccination,  where  the 
virus  is  generally  inserted  in  several  places  at  the  same  time,  more  than  one 
sore  may  exist ;  bnt  this  is  rarely  the  case. 

The  non-infecting  sore  exhibits  itself  in  three  principal  varieties. 

The  common  soft  sore  may  appear  at  any  time  after  connection.  It  The  cem- 
may  begin  with  slight  swelling  and  redness,  then  the  formation  of  a  vesicle,  chancre.'^ 
which  soon  becomes  pustular  and  ulcerates ;  or  an  excoriation  produced  at 
the  time  of  comiection  may  begin  to  suppurate  at  once.  The  sore  looks  as  if 
a  piece  had  been  chipped  or  punched  out  of  the  part,  its  borders  defined, 
and  often  slightly  undermuied,  its  base  sometimes  thickened  by  the  inflamma- 
tion of  the  tissues  under  it.  But  this  hardness  is  different  in  character  from 
that  of  the  Hunterian  chancre,  as  will  presently  be  pointed  out.  The  sore 
heals,  with  no  remaining  induration,  in  three  or  four  weeks.  In  many  cases 
there  are  two  or  more  sores  at  the  same  time.  Sometimes  the  orifice  of  the 
prepuce  is  surrounded  by  a  ring  of  radiating  cracks  or  sores.  The  disease 
is  frequently  attended  or  followed  by  an  inflammatory  enlargement  of  the 
lymphatic  glands,  which  receive  the  lymphatic  vessels  coming  from  the 
inoculated  surface.  They  commonly  suppurate,  and  it  is  found  by  experi- 
ment that  the  matter  taken  from  the  suppurating  gland  is  contagious.  In 
some  rare  instances  the  inguinal  glands  enlarge  and  suppurate  without  any 
breach  of  surface  on  the  genitals.  This  is  said  to  occur  from  the  direct 
absorption  of  the  specific  poison. 

When  these  sores  are  inflamed  from  any  cause,  the  inflammation  may 
propagate  itself  to  the  prepuce,  causing  phimosis ;  and  if  the  surgeon  has 
not  seen  the  case  before  this  has  taken  place  he  may  be  uncertain  whether 
it  is  one  of  balanitis  or  chancre.  A  correct  opinion  can,  however,  be 
generally  arrived  at  by  feeling  the  glans  through  the  prepuce,  by  the  history 
of  the  case,  and  by  the  presence  or  absence  of  scaldhig.  It  is  important  that 
a  diagnosis  should  be  made,  as  it  is  necessary  in  these  cases  to  sht  up  the 
foreskin  and  freely  expose  the  sore,  and  it  is  usually  advisable  at  the  same 
time  to  complete  the  operation  of  circumcision.  Otherwise  an  inconvenient 
pendulous  flap  of  skin  will  be  left.  Formerly  it  was  beheved  that  if  this  was 
done  the  edges  of  the  womid  would  become  chancrous.  But  if  the  whole 
of  the  parts  are  carefuUy  cleansed  with  a  one-in-twenty  solution  of  carbolic 
acid,  and  the  surface  of  the  sore  mopped  over  with  a  solution  of  chloride  of 
zinci  (40  grs.  to  the         this  will  rarely  take  place. 

The  phagedenic  sore  is  characterised  by  a  tendency  to  erosion  and  Phagedae- 
destruction  of  the  parts  which  it  invades.  This  is  sometimes  rapid,  some-  ''"'^ 
times  slow  in  its  progress,  but  it  is  always  continuous  and  obstinate.  It  may 
attack  either  the  infecting  or  non-infecting  chancre  ;  though  Mr.  Hutchinson 
beheves  that  the  soft  sore  '  very  rarely  assumes  the  condition  of  true  phage- 
daena.'  It  occurs  generally  in  debihtated,  broken-down  subjects,  and  in 
severe  cases  may  be  accompanied  by  sloughing.  As  a  rule  the  ulcer  presents 
an  irregular  form,  with  sharply  cut  edges,  gradually  destroying  and  eating 
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into  the  tissues,  and  is  accompanied  by  thin  and  offensive  discharge.  There 
is  often  much  pain  and  considerable  constitutional  disturbance. 

Sloughing  The  third  form  of  local  chancre  is  the  gangrenous,  a  more  serious  affec- 
tion than  either  of  the  others,  but  usually  resembling  them  in  not  being 
followed  by  secondary  symptoms.  The  gangrene  is  of  the  moist  variety, 
spreading  sometimes  with  alarming  rapidity.  In  the  male,  the  end  of  the 
penis  becomes  enormously  swollen,  of  a  hard,  brawny  feel,  and  of  a  dusky- 
red  colour.  The  prepuce  cannot  be  retracted.  Soon  a  black  spot  appears 
in  the  centre  of  the  swelling,  which  rapidly  spreads.  Foul  blood-stained  pus 
exudes  from  the  orifice  of  the  prepuce.  Offensive  pultaceous  sloughs  are 
formed,  which  separate.  In  this  way  a  portion  or  the  whole  of  the  foreskin 
may  be  destroyed  and  the  glans  penis  itself  involved.  It  is  more  commonly  seen 
in  this  country  in  women,  who  are  almost  always  prostitutes,  broken  down  by 
want  and  debauchery  ;  but  in  military  practice  it  shows  itself  sometimes,  in 
soldiers  who  have  become  debilitated  from  hard  service,  exposure,  or  from 
excesses,  as  a  kind  of  epidemic  affection,  which  occasionally  assumes  formid- 
able proportions.  It  appears  frequently  to  be  the  result  of  want  of  proper 
cleanluiess.  It  occurs  either  primarily,  the  sore  sloughing  as  soon  as  formed, 
or  a  previously  formed  sore  takes  on  a  sloughing  action.  It  does  not  affect 
the  absorbents,  nor  is  it  followed  by  secondary  symptoms  ;  but  it  often  spreads 
to  a  dreadful  extent,  and  may  even  prove  fatal  by  exhaustion  or  by  haemor- 
rhage in  the  separation  of  the  sloughs. 

Treatment.  Tl^e  treatment  of  the  simple  local  non-infecting  sore  is  now  reduced  to 
a  very  simple  matter  in  the  majority  of  cases.  There  are  very  few  of  them 
which  will  not  yield  and  heal  rapidly  under  the  local  application  of  iodoform. 
This  remedy  appears  to  have  some  direct  effect  on  the  j)oison,  and  under  its 
use  the  sore  rapidly  heals.  It  is  best  applied  by  sprinkling  the  surface  with 
the  crystal  twice  a  day,  and  then  covering  the  part  with  a  little  medicated 
cotton-wool.  Tlae  parts  should  be  well  washed  before  each  ai^phcation  ; 
walking  and  riding  exercise  should  be  restricted  and  the  diet  regulated.  The 
only  objection  to  the  use  of  iodoform  is  the  un^jleasant  odour  which  it 
possesses.  This  may  be  disguised  to  a  certain  extent  by  mixing  it  with  an 
equal  proportion  of  oleate  of  zinc,  or  with  a  like  amount  of  quinine — a  form 
of  application  which  I  have  found  particularly  efficacious.  Iodoform  may 
also  be  applied  in  the  form  of  an  ointment,  a  drachm  of  the  drug  to  an  ounce 
of  benzoated  lard,  when  the  addition  of  a  few  drops  of  oil  of  bitter  almonds 
will  effectually  disguise  the  smell.  In  cases  where  iodoform  is  objected  to, 
black-wash  may  be  applied  ;  and  under  its  influence  the  sore  will  generally 
heal,  though  not  so  rapidly  as  with  iodoform.  Some  surgeons  recommend 
the  cauterisation  of  the  sore  with  nitric  acid  ;  but  the  treatment  is  entirely 
superfluous,  and  only  causes  unnecessary  pain.  In  the  phageda^nic  form  the 
erosion  can  generally  be  arrested  by  regulation  of  the  digestive  and  other 
.systems,  a  generous  diet,  and  the  application  of  iodoform  or  solution  of 
corrosive  sublimate  (gr.  1  to  ^j.).  In  many  cases  I  have  found  the  apphcation 
of  a  lotion  consisting  of  two  grains  of  sulphate  of  copper  and  four  of  extract 
of  opium  to  an  ounce  of  water  act  very  beneficially.  If  the  phagedivna  is  of 
the  sloughing  variety  it  is  occasionally  necessary  to  destroy  the  surface  with 
nitric  acid.  Sloughing  sores  must  be  treated  by  freely  slitting  up  tlie 
prepuce,  which  relieves  the  tension  and  at  once  lessens  the  intensity  of 
the  inflammation.  Tlie  parts  are  then  to  be  well  soalced  in  a  forty-grain- 
to-the-ounce  solution  of  chloride  of  zinc  and  warm  boracic  lint,  or  char- 
coal or  yeast  poultices  applied.    The  general  treatment  must  consist  in 
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free  closes  of  opium,  diffusible  and  alcoholic  stimulants,  and  very  nutritious 
diet. 

The  constitutional  form  of  syphilis,  srjphilis  2^ro2)er,  or  infecting  sore,  is  The  con- 
distinguished  by  the  occurrence  on  the  genital  organs,  or  other  part  primarily 
affected,  of  a  pecuhar  form  of  chancre,  tlie  '  hard  '  or  '  Hunterian  '  chancre,  form  of 
Avhich  is  characterised  by  the  occurrence  of  adhesive  inflammation  in  the  '^'iJeV'jJy,.j 
:ieighbourhood  of  the  ulcer,  producing  a  peculiar  induration,  and  by  a  chronic  or '  lUm- 
engorgement  of  the  lymphatic  glands,  which  are  very  slow  to  suppurate  even  Chancre, 
•on  irritation,  and  which  under  ordinary  circumstances  remain  in  an  indolent 
condition  for  an  indefinite  time,  forming  a  bunch  of  hard  knobs  under  the  skin 
('  amygdaloid  glands  ' ).   The  chancre  begins  at  a  variable  time  after  exposure 
to  contagion.   It  may  be  as  early  as  three  or  five  days,  but  well-authenticated 
instances  are  on  record  in  which  several  weeks  have  elapsed.'    Slight  itching 
is  first  noticed  at  the  part,  then  redness,  and  a  small  vesicle  forms,  which  soon 
cracks,  and  induration  shows  itself  at  the  base  of  the  crack  ;  the  sore  spreads 
a,ud  becomes  excavated  and  glazed,  with  little  or  no  granulation  on  its  surface. 
Its  natural  secretion,  if  examined  microscopically,  is  found  not  to  be  purulent, 
"but  to  contain  only  a  little  granular  matter  ;  though  the  sore  can  be  made  to 
suppurate  by  the  friction  of  the  clothes  or  by  irritating  applications.    The  Diiignosis 
hardness  at  the  base  of  the  ulcer  from  which  the  sore  takes  its  usual  appella-  ^i^g^^f" 
Hon  is  of  a  peculiar  kind  ;  different  from  that  which  is  found  at  the  base  of  a  forms  of 
soft  sore,  in  this,  that  in  the  Hunterian  chancre  the  hardening  feels  as  if  due 
to  a  ring  of  cartilage  or  other  hard  material  let  into  the  tissues  ;  that  is  to 
say,  it  is  of  limited  thickness,  and  abruptly  ceases  where  the  healthy  tissues 
•commence  ;  while  the  hardness  at  the  base  of  a  non-infecting  sore,  being  due 
to  the  infiltration  of  lymph  from  common  inflammation  of  the  cellular  tissue, 
is  of  a  much  less  defined  character,  extends  farther,  and  fades  away  much 
more  gradually  into  the  healthy  tissues.    It  must  be  remembered  that  the 
nature  of  the  tissues  in  which  the  sore  is  seated  will  much  affect  the  amount 
of  hardness  aroimd  it.    Thus  a  sore  will  be  much  less  indurated  on  the 
glans  penis  than  on  the  prepuce,  in  consequence  of  the  absence  of  any 
cellular  membrane  in  the  former.'^ 

The  nature  of  the  secretions  is  also  much  relied  on  as  a  test  between  the 
infecting  (adhesive)  and  the  non-infecting  (suppurative)  form  of  sore.  Mr. 
Lee  says  :  '  If  the  secretion  from  an  micomplicated  uifecting  sore  be  placed 
•on  a  piece  of  glass,  and  a  drop  of  dilute  nitric  acid  be  added,  the  microscopic 
appearances  will  be  found  to  be  very  different  from  those  characteristic  of  the 
■secretion  from  a  naturally  suppurating  sore.  The  secretion  from  an  infecting 
<;hancre  is  not  pus  ;  it  consists  of  epithelial  debris,  of  globules  of  lymph  more 
or  less  perfectly  formed,  or  of  these  same  products  undergoing  disintegration, 
and  of  serum  more  or  less  turbid.  These  different  products  may  often  be 
found  matted  together,  mixed  occasionally  with  a  few  pus-cells  ' ;  while  of  the 
secretion  from  the  soft  sore  he  says  that  '  it  consists  of  well-formed  pus  ;  and 

'  Lancereaux  gives  a  table  of  ten  cases  of  inoculation  -with  matter  from  secondary 
sores.  The  mean  period  of  incubation  was  twenty-eight  days.  When  the  disease  is 
derived  from  a  primary  sore  the  period  of  incubation  is  probably  much  shorter,  but  in  two 
•cases  related  by  him  it  was  eighteen  days. 

-  See  a  paper  by  Mr.  Cant  in  which  he  gives  his  experience  as  to  the  induration  in  the 
primary  lesion  of  syphilis  in  women,  from  observations  made  during  a  period  of  six  and 
a  halt  years  upon  females  admitted  into  the  Royal  Albert  Hospital,  Devonport,  and  regu. 
larly  examined  under  the  Contagious  Diseases  Act.  He  states  that  the  induration  when 
present  does  not  of  itself  absolutely  distinguish  the  primary  character  of  the  sore  ;  and 
•when  absent  it  does  not  prove  conclusively  the  absence  of  the  syphilitic  poison.  '  Med. 
€hir.  Trans,  vol.  Ixx.  p.  IG'J. 
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Pig.  182.  A.  Secretion  from  local  suppurating  sore,  treated  witlji 
dilute  acetic  acid  and  magnified  700  diams.  B.  Secretion  from 
indurated  sore,  examined  in  tbe  same  way  as  A. — Prom  Mr.  H_ 
Lee's  Essay  on  Syphilis,  '  Syst.  of  Surg.'  vol.  iii.  3rd  ed. 


each  globule  is  of  nearly  the  same  size  and  distinct  from  the  rest.  If,  in  any 
doubtful  case,  some  of  the  secretion  from  a  sore  be  mixed  with  a  little  diluta 
acetic  acid  and  placed  under  the  microscope,  the  distinctive  character  of  the 
pus-nuclei  will  be  seen.''  The  annexed  figures,  borrowed  from  Mr.  Lee's 
work,  will  render  the  distinction  obvious.  But  Mr.  Lee  takes  care  to  explain 
that  this  distinction  depends  for  its  clearness  on  the  absence  of  irritation  of 
the  sore.  And  I  think  I  may  add  that  both  of  these  tests  are  more  applicable 
to  the  male  than  the  female  sex  ;  for  in  women  chancres  presenting  the  cha- 
racteristic induration  are  indisputably  rare,  and  suppuration  is  far  more 
easily  excited  in  a  chancre  within  the  vulva  than  in  one  of  the  penis.  Another 
very  reliable  test  is  the  nature  of  the  accompanying  bubo,  the  indolent  hard, 
bubo  which  is  caused  by  the  infecting  sore  being  easily  distinguished  from 
the  irritable,  inflammatory,  and  rapidly  suppurating  bubo  of  the  local  sore. 
Agaui,  the  bubo  of  soft 
chancre  usually  affects  a 
single  gland,  while  the  in- 
dolent bubo  consists  more 
commonly  of  several.  I 
have  not  enumerated  among 
these  diagnostic  symptoms 
the  inoculability  of  the 
secretion  on  the  patient's 
own  body.  The  reader  is 
referred,  on  this  head,  to 
the  section  which  treats  of 
'  Syphihsation.'  By  one  or  other  or  all  of  these  tests  an  infecting  can 
usually  be  distinguished  from  a  non-infecting  sore ;  but  it  is  undeniable^ 
that  mistakes  are  tolerably  often  made. 

The  causes  of  mistaken  diagnosis  between  the  infecting  and  non-infecting^ 
forms  of  syphilis  seem  chiefly  two  :  (1)  That  both  forms  may  co-exist,  i.e. 
both  poisons  may  be  inoculated  at  the  same  time,  or  a  previously  existing- 
soft  sore  may,  in  a  second  connection,  be  inoculated  with  the  virus  of  an. 
infecting  chancre,  and  the  surgeon,  deceived  by  the  evidences  of  local 
syphilis,  may  overlook  those  of  the  constitutional  disease  ;  or  the  latter  may- 
be still  dormant  and  undiscoverable  ;-  or  (2)  the  hard  sore,  and  even  in  some= 
cases  the  hard  bubo,  may  by  irritation  be  made  to  suppurate,  and  thus  be- 
taken  for  a  soft  sore  or  an  inflammatory  bubo.  The  above  observations  apply 

'  '  Syst.  of  Surg.'  3rcl  ed.  vol.  iii.  pp.  317  and  315. 

2  Mr.  Hutchinson  teaches  that  'the  relationship  of  the  soft  to  the  hard  sores  is  pro- 
bably simply  this— that  the  soft  are  due  to  the  contagion  of  the  pus  produced  by  syphilitic- 
inflammation,  and  the  hard  to  that  of  the  specific  virus  of  syphilis,'  referring  to  a. 
clinical  lecture  on  the  relationship  between  soft  and  hard  chancres  in  the  '  Lancet '  for- 
Sept.  1875.   He  therefore  believes  that,  apart  from  any  reinfection,  the  hard  chancre  may 
succeed  on  the  soft  one.    The  explanation  must  be  allowed  to  be  still  theoretical,  and 
seems  to  me  highly  dubious ;  but  the  practical  point  which  Mr.  Hutchinson  enforces  is- 
unquestionable,  viz.  that  even  with  sores  which  are  obviously  soft  and  non-infecting- 
'  until  the  incubation  period  is  well  passed  (three  to  live  weeks)  the  surgeon  can  entertain 
no  confidence  that  induration  will  not  occur,  and  he  would  act  most  unwisely  to  give  his- 
patient  any  opinion  on  the  matter.'    I  presume  Mr.  Hutchinson  means  any  absolute 
opinion,  for  there  can  be  little  doubt  that  in  the  great  majority  of  soft  sores  nopennanentA 
affection  of  any  kind  ever  ensues.    The  above  statement  occurs  in  the  Commentary  to- 
Plate  V.  of  Mr.  Hutchinson's  '  Illustrations  of  Clinical  Surgery  ' ;  and  I  would  refer  the- 
reader  to  the  rules  for  the  diagnosis  of  chancres  there  contained  as  embracing  the  expe- 
rience of  an  eminent  observer  on  this  dillicult  subject.    I  have  ventured  to  differ  from, 
him  in  his  views  as  to  the  ordinary  nature  of  phagedenic  chancre. 
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to  the  mistake  of  talcing  an  infecting  for  a  non-infecting  chancre,  and  to  the 
refutation  of  that  mistake  by  the  appearance  of  secondary  syphihs.  How 
•often  a  soft  sore  is  pronoiniced  to  be  a  Hunterian  or  infecting  chancre,  and 
•the  patient  is  consequently  exposed  to  a  course  of  mercury  which  is  really 
luiuecessary,  cannot  be  determined,  since  there  is  nothing  to  detect  the 
:mistake.  No  secondary  symptoms  follow,  and  both  patient  and  surgeon  con- 
.gratulate  themselves  on  the  success  of  the  treatment.^ 

Besides  the  Hunterian  chancre  Mr.  Lee  describes  two  forms  of  infecting 
;syphiHs  which  are  unassociated  with  ulceration,  viz.  (1)  a  pimple,  the  cuticle 
.appearing  as  if  peeled  off  the  upper  part  of  the  glans  penis,  or  a  circumscribed 
patch  remaining  for  days  together,  with  a  separation  of  epithelial  scales 
mixed  with  lymph-globules  from  the  surface,  but  with  no  specific  induration  ; 
and  (2)  an  indurated  tubercle,  formed  below  the  skin  or  mucous  membrane, 
without  any  visible  loss  of  substance.  The  latter  is  regarded  by  many 
surgeons  as  a  chancre  which  has  skinned  over.  Infecting  sores  seem  to  be 
almost  always  single. 

When  a  sore  has  been  diagnosed  as  infecting — i.e.  as  likely  in  the  ordinary  Treatment, 
■course  to  be  followed  by  constitutional  symptoms — the  next  question  is  as  to 
the  treatment.  An  immense  preponderance  of  opinion  at  the  present  day 
supports  the  doctrine  usually  taught — and  which  I  must  say  that  I  hold 
imreservedly — that  the  only  efficient  treatment  for  constitutional  syphilis  is 
mercury,  and  that  that  treatment  is  usually  efficient.  In  thus  teaching,  the 
rational  and  judicious  advocates  of  mercury  do  not  intend  to  assert  that  syphilis 
:is  any  exception  to  the  common  rules  which  are  observed  in  all  other  diseases, 
viz.  (1)  that  diseases  when  left  to  themselves  do  not  always  run  through  all 
their  phases,  but  that  they  may  be  spontaneously  cured  and  disappear  at  any 
period  of  their  course ;  so  that  constitutional  syphilis,  though  it  naturally 
"tends  to  produce  secondary  symptoms,  does  not  always  do  so,  but  may  dis- 
appear spontaneously  and  no  secondary  or  tertiary  symptoms  ever  follow  ;  and 
(2)  that  remedies,  however  efficient,  are  not  always  and  uniformly  successful ; 
and  therefore,  that  mercury,  though  when  thoroughly  given  it  usually  eradi- 
-cates  the  disea'se,  and  especially  if  given  as  soon  as  the  disease  shows  itself, 
yet  does  not  always  do  so,  and  therefore  that  secondary  symptoms  are  some- 
times seen  even  after  a  perfectly  satisfactory  course  of  mercury.  But  many 
>of  the  cases  which  are  cited  by  the  indiscriminate  opponents  of  the  use  of 
mercury  (who,  I  may  perhaps  be  excused  for  saying,  are  not  altogether  very 
correct  diagnosticians)  in  order  to  prove  that  constitutional  syphilis  can  be 
treated  with  success  by  other  means  than  mercury,  so  that  no  secondary 
^symptoms  will  follow,  were,  no  doubt,  instances  of  mere  local  syphilis  ;  and  in 
many  of  the  cases  in  which  mercury  is  said  to  have  failed  to  eradicate  the 
■disease,  so  that  secondary  symptoms  followed  on  its  use,  the  course  of 
mercury  has  been  insufficient,  or  it  has  been  begun  after  the  secondary 
symptoms  had  really  been  developed. 

The  best  form  in  which  to  administer  mercury  has  long  been  a  subject  of 
•dispute.    The  common  plan  of  giving  it  by  the  mouth  has  the  advantage  of  m'ercurj'. 
requiring  no  confinement  to  the  house,  and  being  easily  carried  on  without 
attracting  observation — an  important  and  in  some  cases  almost  indispensable 

'  An  interesting  summary  of  the  opinions  of  the  most  experienced  surgeons  of  the 
■day  on  the  diagnosis  of  infecting  and  non-infecting  chancres  will  be  found  in  a  paper  by 
Mr.  Venning,  in  the  5th  vol.  of  the  '  St.  George's  Hospital  Keports,'  entitled  '  A  Summary 
•of  the  Evidence  adduced  before  the  Committee  appointed  to  inquire  into  the  Pathology 
•and  Treatment  of  the  Venereal  Disease,  pubhshed  in  1867.' 
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condition  in  the  treatment  of  these  maladies  ;  but  it  has  the  disadvantage  of 
seriously  disturbing  the  digestion  and  general  health  of  many  patients.  One 
of  the  mildest  forms,  and  the  most  generally  useful,  is  '  grey  powder,'  which 
may  be  given  in  doses  of  about  three  grains,  combined  with  a  little  Dover's 
powder,  twice  a  day.  Or  the  blue  pill,  which  is  of  the  same  strength  as  grey 
powder,  but  slightly  more  apt  to  purge,  may  be  substituted.  A  formula  which 
I  have  found  very  useful  is  blue  pill  gr.  iij.,  quinine  gr.  jss.,  ext.  hyoscyami  gr.  ss.^ 
to  be  given  twice  a  day.  The  late  Mr.  H.  C.  Johnson  used  to  use  the  ung. 
hydrarg.  made  into  the  form  of  a  pill,  as  bringing  the  patient  rapidly  under 
the  influence  of  mercury,  and  generally  agreeing  well  with  the  bowels.'  Tlie 
mercury  is  to  be  continued,  even  if  no  secondary  symptoms  make  their  appear- 
ance, until  all  traces  of  the  sore  and  all  subcutaneous  hardening  around  it 
and  around  the  bubo  have  disappeared.  During  the  course  of  mercury  the 
state-  of  the  breath  and  gums  should  be  cautiously  watched.  There  is  a, 
peculiar  foetor  in  the  mouth,  easily  recognised  by  the  initiated,  and  usually 
accompanied  by  a  coppery  taste  perceived  by  the  patient,  which  generally 
precedes  the  spongy  and  congested  state  of  the  gums.  When  the  latter  sets- 
in,  and  the  blue  Une  is  seen  round  the  roots  of  the  teeth,  it  becomes  a  little: 
unpleasant  to  the  patient  to  chew  a  crust.  If  the  mercury  be  pushed,  in 
undiminished  quantity,  salivation  commences,  and  then  the  gums  recede 
from  the  teeth — the  latter  may  drop  out,  and  even  the  jawbones  may  become 
necrosed. 

The  endermic  method  of  giving  mercury  is  much  more  easily  tolerated, 
produces  far  less  depression,  and  is  quite  as  efficient ;  but  it  is  not  so  easily 
carried  out,  especially  in  private  practice.  In  hospitals  it  is  extensively  used 
either  by  inunction  or  fumigation.  The  former  consists  in  making  the  patient 
rub  5ss.-5j.  of  the  ung.  hydrarg.  into  the  inner  surface  of  the  thigh  (where 
the  skin  is  thin)  until  the  ointment  has  entirely  disappeared.  In  the  latter 
the  patient  sits  naked  on  a  cane-bottomed  chair,  with  a  mackintosh  sheet,  or  a. 
cloak,  or  a  common  blanket  wrapped  round  his  neck  and  reaching  to  the  ground 
all  round  the  chair.  Under  the  chair  is  placed  a  spirit-lamp,  over  which  is 
a  saucer  containing  a  Httle  boiling  water,  and  projecting  out  of  the  saucer  a^ 
shelf  ^  on  which  is  laid  powdered  calomel,  gr.  x.-xx.  As  the  water  evaporates, 
its  vapour  mixes  with  the  sublimed  calomel,  and  the  fine  powder  is  deposited 
on  the  moistened  and  relaxed  skin,  which  is  thus  prepared  to  absorb  it.  The 
quantity  of  calomel,  of  water,  and  spirit  is  so  adjusted  in  the  regular  lamp 
that  when  the  flame  goes  out  the  saucer  is  dry  and  all  the  calomel  subhmed. 
The  patient  should  sit  quiet  for  a  few  minutes,  then  put  on  his  nightgown, 
and  without  wiping  the  skin  at  all  get  into  bed.  In  hospitals,  when  the  patient 
IS  confined  to  bed,  the  bath  may  be  given  at  any  time :  in  private  practice  it 
should  always  be  at  bedtime,  since  any  check  to  the  perspiration  spoils  the 
action  of  the  remedy.  It  will  usually  be  found  that  after  about  twelve  baths, 
given  every  other  day,  the  patient  begins  to  get  slightly  afi'ected.  Then  the 
action  should  be  kept  up  by  decreasing  the  quantity  of  calomel,  so  that  the 
patient  should  just  be  conscious  of  the  mercurial  taste. 

Subcutaneous  injection  of  mercury  has  been  employed  by  Lewiu  and 
others,  and  its  employment  has  lately  been  strongly  advocated  by  Bloxam, 

'  The  formula  for  '  .S6dillot's  pill '  is  strong  mercurial  ointment,  powdered  marsh- 
mallow,  and  soap,  of  each  1^  gr. 

2  This  little  apparatus  can  now  be  had  at  any  instrument-maker's.  If  a  proper  appa- 
ratus is  not  at  hand  an  extempore  contrivance  may  be  made  out  of  a  common  saucer  with, 
a  piece  of  hot  brick  laid  in  the  water,  on  which  the  calomel  is  to  be  strewn. 
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who  recommends  the  injection  of  one -third  of  a  grain  of  the  perchloride  of 
mercury  once  a  Aveek  into  the  muscular  tissue  of  the  buttock.  He  says  that 
as  a  rule  not  more  than  twenty-four  to  thirty-six  injections  are  necessary, 
and  that  under  its  influence  the  sores  begin  to  heal  very  promptly  and 
secondary  symptoms  are  markedly  modified.  • 

The  action  of  mercury  is  made  much  more  safe,  speedy,  and  certam  by 
confining  the  patient  to  bed ;  though,  of  course,  this  is  seldom  possible  in 
ordinary  cases  of  syphHis ;  and,  as  my  late  friend  and  teacher  Mr.  Cutler 
used  to  point  out,  it  is  a  very  useful  precaution  to  weigh  the  patient  every 
three  or  four  days.  A  rapid  loss  of  weight  will  often  show  that  the  remedy 
is  disagreeing,  and  will  spare  the  patient  some  more  disagreeable  proof  of 
the  fact. 

When  the  patient  cannot  tolerate  mercury  the  iodide  of  potassium  may  be 
administered ;  but  it  does  not  appear  to  exercise  any  radically  curative  influence 
on  the  syphilitic  cachexia,  though  it  rapidly  removes  some  of  its  remoter  eflects. 
The  other  alleged  remedies  for  syphihs  are  now  generally  thought  to  be  quite 
inert. 

There  are  surgeons  who,  while  they  admit  the  power  which  mercury  exerts 
over  the  constitutional  manifestations  of  syphilis  in  its  secondary  form,  deny 
its  power  of  preventing  secondary  symptoms,  and  therefore  repudiate  its  use 
in  primary  syphihs.  These  are  reduced  either  to  an  expectant  treatment  or 
to  the  extirpation  of  the  sore  by  means  of  caustic.  But  there  seems  little  proof 
of  the  advantage  of  such  extirpation  even  when  practised  duruag  the  period  of 
incubation,^  and  no  proof  at  all  that  when  the  sore  has  become  developed 
any  advantage  could  be  derived  from  its  removal. 

The  secondary  symptoms  of  constitutional  syphilis  appear  at  a  variable  Secondary 
period  after  the  original  inoculation,  usually  not  till  after  the  primary  sore  9ypl"l>s. 
has  healed,  which  it  will  commonly  do,  if  left  to  itself,  in  about  six  weeks, 
though  hardening  may  persist  and  the  cicatrisation  may  not  be  quite  sound. 
The  period,  however,  is  quite  uncertain  at  which  secondary  syphilis  shows 
itself.  In  the  great  majority  of  cases  it  is  mider  half  a  year,  but  there  seems 
no  time  of  Hfe  at  which  a  person  can  be  pronounced  absolutely  safe,  though 
doubtless  most  of  the  histories  which  we  have  of  persons  who  have  sufl'ered 
from  constitutional  symptoms  (secondary  or  tertiary)  a  very  long  period 
after  the  primary  sore  are  mistakes  or  wilful  inaccuracies,  the  patient  having 
really  contracted  the  disease  afresh  in  the  interval. 

Sometimes,  it  is  said,  the  advent  of  secondary  syphihs  is  ushered  in  by 
what  is  termed  '  the  syphilitic  fever  '  ;  '  the  patient  feels  feverish  and  uncom- 
fortable, the  skin  becomes  dry,  and  the  tongue  perhaps  coated,'  and  rheu- 
matic pains  are  complained  of,  especially  in  the  head  and  at  night.^  It  is 
certain,  however,  that  secondary  syphihs  is  very  often  developed  with  no  such 
premonitory  symptoms.    The  first  symptoms  are  generally  either  in  the 


'  '  Lancet,'  August  2],  1886,  p.  337. 

-  In  Lancereaux's  '  Treatise  on  Syphilis,'  translated  for  the  '  New  Sycl.  Soc'  vol.  ii. 
p.  304,  will  be  found  an  account  of  some  experiments  by  Sigmund  on  the  removal  of 
syphilitic  sores  by  caustic,  but  they  are  by  no  means  conclusive.  I  have  seen  other . 
statements  on  the  same  subject ;  but  none  which  appear  to  me  of  any  practical  value. 
Lancereaux  himself,  though  he  rejects  the  mercurial  treatment  in  ordinary  cases  of 
primary  syphilis,  even  when  the  hardness  of  the  Hunterian  chancre  is  well-marked, 
because  he  says  it  does  not  prevent  the  occurrence  of  secondary  symptoms,  yet  admits  its 
necessity  when  the  hardening  is  long  in  disappearing. 

'  In  Lancereaux's  work,  vol.  i.  p.  125  et  seq.,  will  be  found  a  very  complete  account  of 
these  premonitory  symptoms  of  secondary  syphilis. 
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throat  or  the  skin,  the  early  sldn-eruptions  being  usually  either  roseola  (very 
common  in  young  girls)  or  lichen,  and  the  sore-throat  being  referred  with 
great  probability  to  the  formation  of  similar  spots  on  the  mucous  membrane 
of  the  mouth  or  fauces.  The  syphilitic  eruptions  which  are  pecuhar  to  the 
secondary  or  earher  stage  of  the  constitutional  disease  are  all  considered  to 
resemble  each  other,  and  to  resemble  the  primary  sore  in  the  fact  that  they 
depend  on,  or  tend  to,  the  effusion  of  adhesive  or  fibrinous  material  in  the 
neighbourhood  of  the  inflamed  part ;  and  the  same  is  the  case  with  the  lesions 
of  other  parts  of  the  body,  as  the  eye,  the  bones,  &c.  As  the  disease  pro- 
gresses into  its  later  secondary  and  into  the  tertiary  stages  the  tendency  to 
ulceration  and  suppuration  becomes  more  marked.' 

The  earlier  eruptions  are  either  exanthematous  (roseola),  papular  (hchen), 
tubercular  (syphilitic  acne  on  the  skin,^  mucous  tubercle  on  the  mucous 
surfaces  or  their  orifices),  or  squamous  (psoriasis).  They  are  distinguished 
from  the  similar  eruptions  Avhich  are  not  specific  partly  by  conforming  less 
completely  to  the  regular  form,  partly  by  their  colour,  which  in  English  works 
is  generally  described  as  coppery,  and  in  the  French  more  accurately  as  the 
colour  of  lean  ham,  and  partly  by  their  circular  or  horse-shoe  form  and  the 
tendency  they  have  to  disappear  in  the  centre  while  creeping  or  spreading  at 
their  edge,  from  which  the  old  term  '  serpigo  '  was  derived.  They  are  also 
generally  '  polymorphous— that  is  to  say,  not  limited  to  one  type,  but  m  the 
same  subject  are  seen  one  form  mixed  with  another.  There  is  also  absence 
of  pain  or  itching.  As  the  disease  progresses  vesicular  and  pustular  eruptions 
are  seen,  the  latter  especially  on  the  hairy  scalp. ^ 

Many  other  tissues  of  the  body  are,  however,  affected  ui  secondary  syphi- 
lis, though  the  deeper  the  parts  affected  are,  the  later  probably  is  the  stage 
of  the  disease,  and  the  more  it  approaches  to  the  tertiary  period.  Thus  the 
eye  and  the  larynx  are  affected  in  the  later  secondary  stage — both  parts  of 
the  general  surface  of  the  body,  but  lying  deeper  than  the  common  mtegu- 
ment,  and  liable  also  to  be  involved  in  the  tertiary  symptoms.  The  superfi- 
cial affections  also  of  the  bones  (periostitis  or  nodes)  are  seen  at  the  later 
periods  of  secondary  as  well  as  in  the  tertiary  stage  ;  but  the  deeper  affections 
of  the  bones  (caries  and  necrosis)  are  as  a  rule  tertiary  sj^mptoms.  The 
ulcerations  of  the  skin  which  are  due  to  syphihs  may  be  the  result  of  the  giving 
way  of  skin  affected  by  secondary  eruptions,  but  are  far  more  common  after 
the  suppurating  eruptions  (pemphigus,  ecthyma,  and  rupia)  which  are  cha- 
racteristic of  the  tertiary  stage.  The  affections  of  the  viscera,  such  as  the 
tubercles  in  the  liver  and  the  '  cirrhosis '  of  the  lung,  which  are  due  to 
syphilis,  seem  to  be  amongst  its  later  manifestations,  though  in  some  cases 
they  have  been  noted  as  secondary. 

Mucous  Oilier  secondary  symptoms  must  be  briefly,  but  very  briefly,  mentioned. 

tubercle.  q^^^  q£  ^^^^  raost  important  is  the  development  of  '  mucous  tubercles  ' — flat, 
raised,  oval  patches,  generally  situated  at  or  near  the  junction  of  the  skin  and 
mucous  membrane,  covered  with  a  whitish  velvety  epidermal  tissue,  and 
yielding  a  secretion  which  is  easily  inoculable,  and  which  is  probably  a  fertile 
source  of  syphilitic  inoculation.    Their  usual  seat  is  near  the  anus  or  vulva, 

'  Lancereaux  divides  a  complete  attack  of  constitutional  syphilis  into  four  periods : 
1.  That  of  incubation.  2.  That  of  local  eruption  or  primary  lesion.  3.  That  of  general 
eruption  or  secondary  affection.  And  4.  That  of  gummy  [gummatous]  products  or 
tertiary  and  quaternary  affections. 

^  Acne  is  generally,  however,  a  late  secondary  symiitom,  and  is  often  regarded  as  one 
of  the  tertiary  forms. 

■  I  would  refer  the  reader  for  further  details  to  the  chapter  on  Skin  Diseases. 


SECONDARY  SYPHILIS. 


409 


iind  the  moutli  is  a  common  situation ;  but  any  part  of  the  body  may  be  affected, 
especially  -where  the  skin  is  in  folds,  and  where  it  is  irritated  by  heat, 
dirt,  and  retained  discharges.  The  local  action  of  mercury  is  very  beneficial 
in  these  cases.  The  tubercle  generally  disappears  rapidly  under  the  use 
of  powdered  calomel,  kept  upon  it  by  means  of  some  simple  ointment, 
strict  cleanliness  being,  of  course,  enforced.  In  the  mouth,  the  local  applica- 
tion of  a  ten-grain  solution  of  chromic  acid,  as  recommended  by  Mr.  Butlin, 
generally  succeeds  in  curing  the  disease.  Syphilitic  vegetations  and  condy- 
lomata are  very  nearly  alhed  to  mucous  tubercle,  and,  like  it,  seem  decidedly 
contagious.  They  will  be  best  described  in  the  chapter  on  Skin  Diseases. 
A  common  secondary  affection  is  syphilitic  baldness,  or  '  alopecia.'  The  Alopecia 
hair  of  the  head  becomes  thin,  comes  away  plentifully  in  combing,  and  at 
length  the  patient  may  become  almost  or  entirely  bald.  There  are  cases, 
much  less  common,  in  which  the  baldness  attacks  other  parts,  usually  the 
chin  and  eyebrows.  The  remedy  lies  in  shaving  the  head,  applying  some 
gently  stimulating  lotion, •  or  in  more  serious  cases  painting  the  part  occa- 
sionally with  blistering  fluid.  But  far  more  important  than  the  local  treat- 
ment is  the  correction  of  the  syphiHtic  diathesis  by  a  proper  mercurial  course. 
Alopecia,  like  many  other  of  the  symptoms  which  usually  are  secondary, 
appears  also  in  the  tertiary  stage  of  the  disease.  Alopecia  is  often  accom- 
panied by  desquamation  of  the  epidermis.  Onychia,  again,  is  an  affection 
very  nearly  allied  to  the  affections  of  the  skin  and  hair,  and  is  often  described 
as  a  psoriasis  of  the  nails.  I  must  refer  the  reader  on  this  point  also  to  the 
chapter  on  affections  of  the  Skin. 

Syphilitic  sore-throat  is  an  almost  universal  symptom  in  the  secondary  Sorc-^ 
stage,  and  generally  the  earliest  of  its  phenomena.  But  affections  of  the  throat 
are  also  to  be  met  with  in  the  later  secondary  and  in  the  tertiary  stages. 
The  main  forms  of  syphilitic  sore-throat  are  three  :  ^  1.  The  sore-throat  which 
is  due  apparently  to  the  development  of  psoriasis  on  the  mucous  membrane 
of  the  fauces  or  mouth.  This  is  distinguished  by  the  opaque  white  colour  of 
the  surface.  2.  The  ulcer  of  the  tonsils,  a  deep  ulceration  commencing  on 
the  surface  of  the  central  part  of  one  or  both  tonsils,  and  accompa,nied  by 
swelling  and  induration  of  the  gland  around  it.  This  is  said  by  Mr.  Bab- 
ington  to  be  often  accompanied  by  a  tubercular  eruption.  3.  The  phage- 
deenic  or  sloughing  sore-throat,  commencing  with  ulceration  on  either  the 
tonsils,  the  velum  palati,  or  the  pharynx,  and  often  leading  to  extensive 
destruction  of  those  parts.  This  is  usually  accompanied  by  rupia,  and  is 
therefore  a  later  phenomenon.  There  are  other  forms  also  of  syphilitic  sore- 
throat,  but  the  above  are  those  which  are  commonly  met  with. 

Next  in  importance  to  the  affections  of  the  skin  and  its  appendages  are  Affections 
those  of  the  glands.  The  glands  are  very  liable  to  secondary  and  tertiary 
syphilitic  enlargement  apart  from  all  affection  of  the  parts  from  which  they 
derive  their  lymphatics.  In  those  affections  which  are  excited  by  the  pre- 
sence of  eruption  the  gland  is  more  disposed  to  inflammation  than  those 
which  are  due  to  the  effect  of  the  general  syphilitic  poison.  The  posterior 
cervical  glands,  those  lying  in  the  posterior  triangle  of  the  neck,  are  the  most 
commonly  affected,  mdependently  of  other  organs  in  constitutional  syphi- 
lis, formmg  a  chain  of  hard,  knotty  tumours  under  the  edge  of  the  trapezius 
muscle.    The  inguinal  glands  below  Poupart's  ligament  are  also  often  found 

'  Mr.  Nayler  prescribes  the  following : — Liq.  Ammon.  Acet.  Jss.,  Sp.  Ammon.  Co.  Jss., 
Ctlycerine  ^ss.,  Aq.  Kosfc  ad  .^viij. 

-  See  Hunter's  works,  vol.  ii.  p.  415,  note  by  Mr.  Babington. 
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thus  aftectecl.  These  glanduhiv  affections  are  more  marked  either  at  a  later 
stage  of  the  secondary  or  in  the  tertiary  stage.  The  other  common  secon- 
dary affections  are  those  of  the  periosteum,  of  the  testicle,  of  the  larynx,  and 
of  the  eye  ;  for  which  I  must  refer  the  reader  to  the  chapters  on  diseases  of 
those  organs. 

That  secondary  syphilis  is  inoculahle  on  a  healthy  person  has  been  abun- 
dantly proved,'  and  practitioners  of  experience  seem  now  to  be  of  tlie  opi- 
nion that  syphilis  is  very  often  propagated  in  this  manner.    Mr.  H.  Lee  has 
lately  called  particular  attention  to  the  controversy  which  has  been  going  on 
ever  since  the  days  of  Hunter  on  this  subject.    Hunter  taught  that  the  con- 
tagion of  all  venereal  diseases— gonorrhoea,  local  syphilis,  and  constitutional 
syphilis— was  the  same,  though  he  appears  to  have  been  perfectly  acquainted 
with  the  fact  that  some  kinds  of  sores  are  local  only  ;  and  he  taught  also 
that  secondary  syphilis  was  not  moculable  on  the  patient's  own  body,  while 
he  doubted  (though,  as  Mr.  Lee  shows,  he  did  not  deny,  as  he  is  usually  re- 
presented as  doing)  that  it  can  be  inoculated  on  a  healthy  person.    The  ex- 
periment on  which  Hunter  mainly  rehed  for  showing  the  identity  of  the 
gonorrhoeal  and  syphilitic  poisons  was  one  which  he  made  on  himself  by 
inoculating  on  his  own  person  matter  taken  from  a  patient  suffering,  as  he 
thought,  only  from  gonorrhoja,  and  this  inoculation  produced  primary  and 
secondary  syphiHs.    But  Mr.  Lee  has  called  attention  to  the  comparative 
frequency  of  discharges  from  the  male  urethra  the  precise  nature  and  seat  of 
which  has  not  yet  been  ascertained,  but  which  seems  to  affect  any  part  of 
the  tube  from  the  prostate  forwards.-    TJiis  affection  is  analogous  to  those 
somewhat  rare  cases  in  which  the  bronchial  or  the  gastro-intestinal  mucous 
membrane  is  affected  in  secondary  syphilis,  probably  with  some  of  the  forms 
of  eruption  which  are  seen  on  the  skin.    The  matter  with  which  Hunter 
inoculated  himself  was,  therefore,  probably  syphihtic. 
Treatment.        That  Secondary  syphihs  requires  the  mercurial  treatment  for  its  cure  is 
admitted  by  many  even  of  those  who  do  not  use  mercury  in  the  treatment  of 
the  primary  disease.   But  the  course  of  mercury  must  be  more  prolonged,  and 
therefore  milder,  since  the  patient's  general  health  is  to  be  mamtained  dur- 
ing the  whole  period.    The  symptoms  will,  indeed,  rapidly  subside  in  many 
cases  under  the  use  of  iodide  of  potassium,  especially  such  as  are  accom- 
panied by  perceptible  fibrinous  exudation.    It  is,  however,  I  think,  generally 
admitted  that  such  cures  are  usually  only  temporary,  and  that  for  the  com- 
plete eradication  of  the  diathesis  a  full  and  prolonged  mercurial  course  is 
necessary.    No  hesitation  need  be  experienced  in  prescribing  mercury  in 
cases  where  there  is  no  ulceration  or  suppuration;  but  when  this  is  the 
case  mercury  is  generally  held  to  be  contra-indicated.    I  think,  however, 
that  any  one  who  will  make  trial  of  the  fumigation  of  syphilitic  ulcers  or 
syphilitic  eruptions  of  the  pustular  form,  with  very  small  doses  of  calomel 
(say  6  grains  every  night),  will  be  convinced  of  the  great  benefit  of  this  form 
of  treatment.    In  many  cases  also  of  ulcerated  sore-throat  mercurial  fumi- 
gation or  a  mercurial  gargle  acts  most  favourably.    In  conditions  of  extreme 
cachexia,  indeed,  every  form  of  mercury  may  be  inadmissible  ;  but  in  such 
conditions  iodine  is  generally  inadmissible  also,  and  the  patient's  health  must 
be  renewed  by  careful  feeding,  stimulants  in  moderation,  rest  (if  possible,  in 
bed),  tonics,  and  opium,  before  any  definite  treatment  is  commenced.  I  know 

'  See  '  Lancereaux,'  vol.  i.  p.  69. 

^  See  Mr.  Lee's  Lettsomian  Lectures,  published  in  the  6th  vol.  of  the  '  St.  George's 
Hospital  Keports  ' ;  also  his  Lectures  at  the  Royal  College  of  Surgeons  in  1875. 
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of  no  tonic  which  seems  so  generally  beneficial  as  the  compound  decoction  of 
sarsaparilla,  a  pint  daily,  with  steel  wine  and  laudanum  if  necessary.  The 
administration  of  iodine  and  mercury  together  is  a  very  successful  plan  of 
treating  secondary  syphihs.  Thus  the  iodide  of  potassium  may  be  given  m 
doses  of  5  to  10  grains,  while  the  patient  is  undergoing  a  course  of  mild 
mercurial  fumigation  ;  or  the  red  or  green  iodide  of  mercury  may  be  pre- 
scribed either  in  pill  or  draught.  The  red  or  biniodide  is  the  salt  generally 
used,  and  may  be  given  in  doses  of  to  ^  of  a  grain  in  a  pill  three  times 
a  day,  or  in  a  draught  by  combining  the  iodide  of  potassium,  gr.  v.-x.,  with 
the  liq.  hyd.  perchlor.,  5ss.-j.,  in  some  bitter  infusion. 

The  tertiary  stage  of  syphilis  is  distinguished  from  the  secondary  by  the  TerUaiy 
occurrence  of  an  interval  of  health.  The  secondary  symptoms  have  disap- 
peared, with  or  without  treatment— for  I  repeat  that  secondary  syphihs  does 
sometimes  disappear  spontaneously— and  then,  after  a  very  variable  inter- 
val, commences  the  stage  usually  called  tertiary,  or,  as  Lancereaux  puts  it, 
the  stage  of  the  gummatous  products. 

During  this  period  of  apparent  health,  and  before  the  appearance  of  ter- 
tiary syphihs,  there  is  often  a  relapse,  during  which  the  patient  presents 
symptoms  which  to  a  greater  extent  resemble  secondary  symptoms  than  the 
tertiary  form.  These  have  been  termed  by  Mr.  Hutchinson  and  others 
'  reminders,'  and  affect  principally  the  skin,  the  tongue,  and  the  testicle.  Thus 
psoriasis  palmaris ;  leucomata,  and  superficial  ulcers  on  the  tongue  ;  sarco- 
cele,  in  which  the  whole  testicle  slowly  and  painlessly  enlarges,  belong  to 
this  intermediate  stage.  Mr.  Hutchinson  beheves  also  that  syphilitic  disease 
of  the  arteries,  principally  affecting  the  cerebral  vessels,  and  leading  to  dis- 
ease of  the  brain,  belongs  also  to  this  intermediate  group. 

The  main  distinctions  between  the  tertiary  and  secondary  stages  of  syphi- 
lis are,  that  in  the  former  the  morbid  process  is  locally  infective  and  has  a 
tendency  to  spread,  and  not  undergo  spontaneous  cure,  and  that  the  new 
growths  resemble  more  the  products  of  inflammation,  regarded  as  an  ulcerative 
process  ;  while  in  secondary  syphihs  the  new  growths  resemble  more  the  pro- 
ducts of  inflammation,  regarded  as  a  reproductive  process. 

In  fact,  a  gumma  bears  a  very  great  resemblance  to  a  granulation,  and 
it  is  prone  to  soften,  break  down,  and  leave  an  ulcerating  surface.  Dr.  Green 
thus  describes  the  structure  of  gummata  :  '  The  gummata  consist  of  atro- 
phied and  degenerated  elements  embedded  m  a  scanty  and  obscurely  fibrillated 
stroma.  The  central  portions  of  the  growth  are  composed  almost  entirely  of 
closely  packed  granular  debris,  fat-granules,  and  cholesterine,  amongst  which 
there  may  be  an  exceedingly  scanty  fibrillated  tissue.  Surrounding  this,  and 
directly  continuous  with  it,  is  a  more  completely  fibrillated  structure  ;  while 
the  peripheral  portions  of  the  growth,  which  are  continuous  with  the  sur- 
rounding tissue,  consist  entirely  of  small  round  cells,  resembling  granulation 
cehs  and  lymph-corpuscles.  The  blood-vessels,  which  only  exist  in  the  ex- 
ternal portions  of  the  growth,  are  very  few  hi  number.'  ^ 

It  is  not,  however,  in  every  part  that  such  gummatous  tumours  can  be 
observed  preceding  the  ulceration  of  tertiary  syphilis ;  nor,  again,  do  these 
gummata  always  ulcerate.  In  many  cases  the  ulceration  occurs  without  any 
recognisable  deposit,  being,  however,  probably  preceded  by  a  similar  aplastic 
deposit  diffused  in  the  cellular  tissue  of  the  part.  And  in  the  interior  of  the 
body,  as  well  as  near  the  surface,  tertiary  syphilitic  deposits  may  long  remain 
inert,  and  then  wither  away  into  a  kind  of  cicatrix  or  be  reabsorbed. 

'  '  Pathology,'  p.  120. 
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The  aflections  cliaracteristic  of  tertiary  syphilis  appear  in  every  part  of 
the  body,  and  I  cannot  aft'ect  to  give  a  complete  account  of  the  matter  here. 
I  will  endeavour  to  direct  the  reader's  attention  totlie  points  most  commonly 
met  with  in  practice.  For  the  rarer  and  more  dubious  lesions  which  are 
connected  with  syphilis,  such  as  the  aflections  of  the  viscera  and  the  nervous 
system,  special  works  on  the  subject  must  be  consulted. 

The  aflections  of  the  skin  which  are  seen  in  tertiary  sj-philis  are  of  the 
suppurative  and  ulcerative  type— rupia  and  ecthyma  are  the  commonest 
eruptions  ;  and  the  softening  of  the  subcutaneous  gummata  frequently  leads 
to  ulceration.  The  various  forms  of  syphilitic  ulcer  are  described  in  the  fol- 
lowing chapter.  Even  more  important  than  the  external  affections  are  the 
diseases  of  the  bones  which  so  constantly  occur  in  tertiary  syphilis,  and 
which  now  no  longer  aft'ect  only  the  periosteum  and  external  table  of  the 
bone  in  the  form  of  nodes  which  show  little  tendency  to  suppuration  ;  but, 
on  the  contrary,  the  tissue  over  the  bone  rapidly  softens  and  exposes  a  cari- 


PlG.  183.  Sypliilitic  gumma  from  the  liyer. 
a.  Centre  of  the  nodules  iu  which  the  cells 
have  become  granular.  6.  Periphery  of  these 
nodules,  v.  Vessel.  Enlarged  100  diameters. 
Prom  Cornil  and  Ranyier. 


Pig.  184.  The  same  prepaiatiou  enlarged  400  diame- 
ters, d.  Elements  of  the  gumma.  /.  Cavity  of  tlie 
vessels  in  which  the  red  globules  g  are  seen. 


ous  OX  necrosed  condition  of  the  bone  itself,  which  is  regarded  as  being  the 
result  of  a  similar  aplastic  deposit  in  the  substance  of  the  bone  to  that  which 
we  have  just  spoken  of  as  met  with  in  the  cellular  tissue  of  soft  parts. 
These  syphilitic  affections  of  bone  will  be  afterwards  more  fully  treated  of 
in  speaking  of  the  Diseases  of  the  Bones.  The  glands  are  deeply  affected 
in  tertiary  syphilis — not  exclusively,  or  even  mainly,  the  absorbent  glands 
(though  the  induration  of  the  posterior  cervical  and  mguinal  glands  is  constant 
in  tertiary  syphihs),but  also  the  great  secreting  and  blood  glands— the  liver, 
spleen,  thyroid,  testicle,  &c. — and  it  seems  probable  that  though  generally 
the  syphilitic  deposit  occurs  in  the  form  of  definite  masses  (gummata  or 
syphilitic  tubercles),  yet  that  the  diffused  waxy  or  lardaceous  disease  of  these 
organs  may  also  be  sometimes  of  syphilitic  origin.  The  nervous  system  is 
also  profoundly  affected,  not  merely  by  inflammation  propagated  to  the  brain, 
spinal  marrow,  and  nerves  from  their  bony  cavities,  but  by  tertiary  deposit 
in  the  structure  of  the  nervous  masses  or  their  membranes,  leading  to  irrita- 
tion or  paralysis. 

Thus  it  seems  that  there  is  no  part  of  the  body  which  may  not  be  and  is 
not  constantly  affected  in  constitutional  syphilis. 

The  lesions  met  Avith  in  constitutional  s>^hilis  have  recently  been  thus 
described  by  one  of  the  greatest  living  authorities  on  the  subject,  Lancereaux  :  ' 

'  This  account  is  somewhat  modified  from  the  rfswni  of  a  lecture  by  Lancereaux  in 
the  '  Gaz.  des  Hop.'  for  October  25,  1877. 
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On  the  skin,  nodules  or  projecting  tubercles,  grouped  and  circumscribed,  Summary 
leaving  indelible  cicatrices ;  in  the  cellular  tissue  similar  tubercles,  often  '^^^^^-^^^ 
more  voluminous,  which  sometimes  are  absorbed,  at  others  eliminated  by  lesious  met 
ulceration  of  the  skin  over  them  ;  in  the  voluntary  muscles,  nodules  of  the  ^J^iV.'lj. 
same  kind,  which  are  usually  absorbed,  leaving  a  cicatrix  in  the  muscle ;  m  Uonal^_^ 
the  articulations  grey  or  yellowish  deposits,  usually  in  the  subsynovial  ^yP"'-^- 
tissue,  sometimes  in  the  substance  of  the  hgaments,  such  deposits  being 
locahsed  generally  in  the  great  joints— the  knees  or  elbows— usually  in  one  or 
two  only,  and  most  frequently  in  symmetrical  articulations  ;  in  the  bones,  the 
syphihtic  lesions  are  also  as  a  rule  circumscribed,  producing  limited  periostitis 
or  limited  periosteal  deposit,  the  new  bone  differing  from  the  normal  bone 
chiefly  in  the  manner  of  its  connection  with  the  shaft,  and  in  the  greater  size 
of  its  medullary  cavities.  In  later  stages  of  syphihs  the  bone  perishes  ex- 
tensively, in  consequence,  as  it  seems,  of  an  invasion  of  its  tissue  by  gumma- 
tous material,  which  either  obstructs  its  nutrition  entirely,  giving  rise  to 
necrosis,  or  breaks  down  in  larger  or  smaller  tracts,  and  so  leads  to  syphilitic 
ulceration  or  caiies.  In  the  lymphatic  glands,  the  syphihtic  deposit  is  usually 
rather  organisable  than  ulcerative  ;  so  that  they  are  enlarged  in  volume  by 
syphilis.  In  the  arteries,  the  syphilitic  deposits  are  also  prone  to  be  circum- 
scribed ;  so  that,  though  in  some  cases  they  affect  the  whole  circumference  of 
the  vessel,  or  obhterate  it,  more  commonly  they  are  limited,  giving  rise  to 
lateral  softenmg  and  aneurism.  Such  deposits  are  noted  also  in  the  lymphoid 
tissue  which  forms  the  sheaths  of  arteries  in  certam  situations,  and  syphilitic 
lesions  are  very  common  in  cerebral  vessels,  easily  distinguished  by  their 
hmitation  from  the  general  degeneration  of  ordinary  atheroma  (endarteritis). 
In  the  viscera,  the  lesions  of  syphilis  display  the  same  general  characters  : 
those  of  the  liver  and  testicle  being  extremely  hke  each  other ;  the  organs  being 
sometimes  traversed  by  fibrous  bands,  more  or  less  retracted,  often  radiating 
from  a  common  centre,  sometimes  sprinkled  with  masses  of  deposit,  the 
central  part  of  which  softens  into  a  gumma,  while  the  circumferential  organ- 
ises and  forms  a  cicatrix.  The  same  phenomena  are  observed  also  in  the 
lungs,  kidneys,  and  brain. 

The  treatment  of  the  tertiary  must  be  the  same  in  prmciple  as  that  of  the  Treatment 
secondary  stage  of  syphihs.  But  here  again,  as  the  cachexia  is  more  pro-  syphiUs'l'''' 
found,  so  must  the  treatment  be  milder,  more  supporting  and  stimulating, 
and  longer  continued.  The  iodine  or  mercury  which  may  be  necessary  for 
the  treatment  must  be  introduced  gradually  in  very  small  doses  combined 
with  tonics  and  opium.  Wine  and  good  food  are  essential.  Change  of  air,  a 
warm  climate,  and  the  use  of  appropriate  mineral  waters  are  most  useful 
adjuncts  to  a  treatment  which  must  be  carried  on  through  so  long  a  period 
of  time. 

The  length  of  time  durmg  which  a  course  of  mercury  should  be  continued 
is  stated  by  Ricord  '  at  about  twelve  months,  and  Lancereaux  estimates  it  at 
about  half  a  year.  In  such  prolonged  courses  the  mildest  preparations  of 
mercury  must  be  selected,  the  dose  must  be  a  very  moderate  one,  intermis- 
sions must  be  allowed  from  time  to  time,  and  the  preparation  and  vehicle 
must  be  varied. 

Two  special  forms  of  syphilis  remain  to  be  described— infantile  or  con-  lufautileor 
genital  syphilis  and  vaccino- syphilis.    Congenital  syphilis  is  a  form  of  secon-  ayphiua 


'  See  Carter  '  On  the  Principles  of  Ophthalmic  Therapeutics,'  '  St.  George's  Hospital 
Heports,'  vol.  vii.  p.  111. 
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clary  or  constitutional  disease,  transmitted  to  the  foetus  in  utero  either  through 
the  blood  of  the  mother  or  the  semen  of  tlie  father,  or  both.  The  old  idea " 
that  infants  are  inoculated  with  syphilis  at  the  time  of  birth  from  syphilitic 
sores  in  the  mother's  vulva  is  given  up.  Such  an  occurrence  may  be  possible, 
but  the  disease  which  we  usually  see  is  strictly  analogous  to  secondary 
syphilis,  and  is,  in  fact,  a  form  of  it,  differing  only  in  this,  that  the  primary 
sore  has  occurred  on  the  body  of  the  parent  instead  of  the  infant  itself. 

Through  the  placental  circulation  the  child  can  be  infected  up  to  a  very 
late  period  of  utero-gestation.  Hence  it  frequently  happens  that  it  is  born 
plump  and  apparently  healthy,  and  the  symptoms  do  not  show  themselves 
till  some  weeks  after  birth.  If  infection  takes  place  earlier,  it  usually  leads 
to  the  death  of  the  foetus  in  utero  and  then  to  abortion. 

It  is  believed  that  the  affection  in  the  parent  becomes  milder  as  the 
stage  of  the  disease  is  later,  so  that  the  later  children  are  less  profoundly 
poisoned  than  the  earher.  Thus  there  are  famiUes  in  which,  after  several 
abortions,  a  child  has  been  born  alive,  but  Avith  advanced  congenital  syphihs, 
and  soon  died ;  the  next  has  perhaps  survived,  and  the  later  children  have 
shown  no  marks  of  the  disease  for  the  first  few  months  of  life,  or  even  per- 
haps at  all. 

The  popular  name  of  infantile  syphilis  is  the  '  snuffles,'  and  this  expresses 
one  of  its  chief  and  earliest  symptoms — a  persistent  coryza,  or  snufflmg  in  the 
nose.  This  arises  from  a  chronic  inflammation  and  swelling  of  the  mucous 
membrane  of  the  nasal  fossas,  which  obstructs  the  passage  of  air.  The  inflam- 
mation frequently  extends  deeply  to  the  periosteum ;  and  thus  the  development 
of  the  nasal  bones  is  interfered  with  and  the  child  grows  up  with  a  flattened, 
sunken  bridge  to  the  nose.  Parts  of  the  body  become  covered  with  a  coppery 
or  '  lean-ham  coloured  '  eruption,  usually  either  roseola  or  Uchen,  especially 
the  genitals  and  the  palms  and  soles.  In  these  latter  situations,  however, 
it  is  sometimes  more  of  a  scaly  nature.  Pustular  or  bulbous  eruptions  occa- 
sionally appear.  There  is  frequently  a  more  or  less  general  stomatitis,  with 
the  presence  of  crescentic  patches  of  mucous  tubercle  on  the  interior  of  the 
mouth  and  lips,  commonly  known  as  the  '  thrush.'  Similar  patches  are  also 
constantly  found  around  the  anus  and  on  the  pudenda.  The  angles  of  the 
mouth  become  inflamed,  leading  to  'the  formation  of  radiating  fissures  which 
may  remain  throughout  the  life  of  the  individual.  The  larynx  is  sometimes 
congested  ;  and  this  leads  to  a  peculiar  hoarse  cry,  which  is  very  charac- 
teristic of  the  disease.  The  child,  if  born  plump  and  apparentl}' healthy,  soon 
begins  to  emaciate  and  present  a  peculiar  cachexia.  It  becomes  wan  and 
withered,  with  pinched  features  and  a  wasted  look  like  that  of  old  age,  and 
a  yellow  or  earthy  complexion,  or  it  presents  these  symptoms  from  birth. 

Lately  the  subject  of  the  syphilitic  affections  of  the  bones  in  infancy  has 
been  more  carefully  examined,  and  it  appears  that  such  affections  are  not  so 
rare  as  was  at  one  time  believed.  Syphilis  affects  both  the  flat  bones,  as 
the  bones  of  the  skull,  or  the  long  bones  of  the  extremities.  In  the 
bones  of  the  skull  it  shows  itself  in  two  forms,  either  as  an  atrophic  or 
developmental  change.  In  the  former,  the  bone  becomes  rapidly  decalcified 
and  thinned  in  patches ;  in  the  latter,  '  bosses '  of  new  bone  are  formed 
on  the  outer  table,  producing  elevations,  which  are  sometimes  known  as 
'  Parrot's  nodes,'  as  they  were  first  described  by  Pari'ot. 

Wlien  the  bones  become  thinned  the  condition  known  as  '  cranio-tabes  ' 
may  be  produced.  This  condition  is  characterised  by  a  peculiar  crackluig 
from  extreme  thinning  of  the  bone  ;  or  sometimes  the  bone  may  entirely 
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disappear,  leaving  only  a  softened  patch  in  some  part  of  tlie.vault  of  the  skull. 
These  patches  are  generally  situated  in  the  occipital  region,  and  are  beheved 
to  be  due  to  the  pressure  of  the  child's  head  against  the  pillow  or  nurse's 
arm,  and  this  pressure,  acting  on  the  softened  bone  of  the  syphihtic  child, 
produces  the  thinning  and  the  consequent  cranio-tabes.  This  is  rendered 
the  more  probable  from  the  fact  that  this  condition  is  rarely  met  with  at 
birth,  but  usually  appears  from  some  weeks  after  up  to  the  twelfth  month. 
Softened  patches  may  be  found  in  other  situations,  as  on  the  parietal  bones. 
Cranio-tabes  and  Parrot's  nodes  may  co-exist  in  the  same  skull.  In  the 
bones  of  the  extremities  infants  affected  with  congenital  syphilis  frequently 
suffer  very  early  in  life  from  a  peculiar  form,  of  inflammation  at  the  line  of 
union  between  the  shaft  and  epiphysis.  This  is  often  followed  by  disjunc- 
tion of  the  epiphysis  from  the  shaft,  and  sometimes  suppuration.  Occasion- 
ally a  premature  union  takes  place  between  the  epiphysis  and  shaft,  resulting 
in  a  stunted  limb.  The  disease  bears  some  resemblance  to  rickets,  but  may 
be  distinguished  from  it  by  the  earlier  appearance  of  the  syphihtic  lesions,  the 
absence  of  the  prodromata  of  rickets,  the  presence  of  other  syphilitic  symptoms, 
the  rarity  with  which  the  ribs  are  involved,  the  history  of  the  case,  and  the 
effects  of  treatment.  Later  on  in  the  life  of  a  syphihtic  child,  the  bones  may 
become  affected  with  ostitis  and  periostitis,  leading  to  sclerosis  with  elongation 
of  the  bone,  or  to  caries.  These  conditions  will  be  considered  in  the  section 
on  Diseases  op  Bones. 

The  later  manifestations  of  inherited  syphihs  are  shown  in  the  eye,  in 
the  teeth,  the  auditory  apparatus,  and  the  general  appearance  of  the  child. 
They  generally  appear  about  the  age  of  puberty,  but  may  reveal  themselves 
much  earlier,  even  as  early  as  five,  or  may  be  delayed  in  their  appearance 
until  adult  life.  The  affection  to  which  the  eye  is  hable  has  been  described  by 
Mr.  Hutchinson  as  '  interstitial  keratitis,'  in  the  following  words  :  '  Chronic 
interstitial  keratitis  usually  commences  as  a  diffuse  haziness  near  the  centre 
of  the  cornea  of  one  eye.  There  is  at  this  stage  no  ulceration,  and  exceedingly 
shght  evidence  of  the  congestion  of  any  tunic.  The  patient,  however,  almost 
always  complains  of  some  irritability  of  the  eye,  as  well  as  of  dim  sight.  If 
looked  at  carefully  the  dots  of  haze  are  seen  to  be  in  the  structure  of  the 
cornea  itself,  and  not  on  either  surface  ;  "they  are  also  separate  from  each 
other,  like  so  many  microscopic  masses  of  fog.    In  the  course  of  a  few 

I -weeks,  or  it  may  be  more  rapidly,  the  whole  cornea  excepting  a  band  near  its 
margin  has  become  densely  opaque  by  the  spreading  and  confluence  of  these 
interstitial  opacities.  Still,  however,  the  greater  density  of  certain  parts — 
centres,  as  it  were,  of  the  disease — is  clearly  perceptible.    Early  in  this 

I stage  the  comparison  to  ground-glass  is  appropriate.  There  is  now  almost 
always  a  zone  of  sclerotic  congestion  and  more  or  less  intolerance  of  light, 
with  pain  around  the  orbit.  After  from  orje  to  two  months  the  other  cornea 
is  attacked  and  goes  through  the  same  stages,  but  rather  faster  than  the 
first.'  Under  appropriate  treatment  restoration  to  transparency  is  often 
complete,  though  sometimes  patches  of  haziness  may  remain  for  the  rest  of 
the  patient's  life.  The  affection  of  the  teeth  is  only  seen  in  the  permanent 
ones  ;  the  temporary  teeth,  though  they  may  necrose  or  decay  earlier  than 
usual,  show  none  of  the  characteristic  changes.  The  condition  is  believed 
by  Mr.  Hutchinson  to  be  the  effects  of  stomatitis  merely  ;  '  so  that  if  a 
syphilitic  infant  escapes  stomatitis  his  teeth  will  not  be  irregular  ;  and  there- 


'  Path.  Soc.  Trans.'  vol.  ix.  p.  449. 
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fore  the  non-occurrence  of  this  dental  irregularity  is  no  proof  of  the  absence 
of  syphilis,  though  its  presence  is  a  strong  confirmation  of  the  diagnosis. 
The  syphilitic  characters  are  most  marked  in  the  median  upper  incisors  (tlie 
'  test '  teeth),  but  may  also  be  observed  in  tlie  upper  lateral  incisors  or  in 
both  lower  incisors.  These  teeth  will  be  found  to  be  small  or  dwarfed  ;  their 
cutting  edge  narrowed  and  notched  so  as  to  display  a  deep  groove  oil  their 
edge,  or  two  grooves  with  a  central  projection  (Fig.  185).  There  are  various 
deformities  of  the  teeth,  due  to  other  kinds 
of  stomatitis  (classed  as  mercurial,  and 
due,  as  is  beUeved,  to  the  abuse  of  mer- 
cury), which  require  to  be  distinguished 
from  the  syphilitic  deformity.  The  main 
diagnostics  are  that  the  mercurial  form 
chiefly  affects  the  first  molars,  and  causes 
transverse  pitting  of  the  enamel  over  a  v,r  r^-  ^  ,u  -n 

CI  ig5_   S}-philitic  teeth.— From  a  paper  by- 

great  part   of  the   surface    of   the    teeth  Jonathan    Hutchmson,    'PatU.  .Soc-. 

°  Trans.' vol.  X.  p.  296. 

affected.    Many  children  the  victims  of 

inherited  syphilis  become  deaf,  without  any  appreciable  cause  ;  the  deaf- 
ness, as  a  rule,  affecting  both  ears  ;  generally,  however,  one  ear  becoming- 
affected  before  the  other. 

The  general  appearance  of  a  child  afflicted  with  congenital  syphilis  is. 
characteristic.  The  forehead  presents  a  rounded,  prominent  form,  with  a, 
horizontal  groove  above  the  eyebrows.  The  nasal  bridge  is  depressed  and 
sunken.  At  the  angles  of  the  mouth  are  often  seen  radiating  scars.  There 
is  frequently  an  idiotic  expression  and,  accompanying  thia,  mental  deficiency,, 
sometimes  amounting  to  true  idiocy.  These  symptoms,  together  with  the 
haziness  or  opacity  of  the  cornea,  the  unexplained  deafness,  and  the  incispr- 
teeth  test,  render  the  diagnosis  absolutely  certain  without  the  confirmatory 
evidence  of  the  history  of  the  child  as  regards  the  earlier  manifestations  of 
the  mother  as  regards  miscarriages,  &c.,  which,  however,  are  valuable  con- 
firmatory symptoms. 

Treatment.       The  treatment  of  congenital  syphilis  is  extremely  simple.    Mercury  is. 

urgently  indicated,  and  there  is  no  remedy  so  successful.  There  is  no  neces- 
sity for  givuig  large  doses — in  fact,  they  are  not  well  borne  by  the  bowels — 
nor,  indeed,  is  there  any  need  to  administer  mercury  by  the  mouth  at  all. 
The  old  plan  recommended  by  Brodie  answers  admirably — to  make  the  child 
wear  round  its  arm  or  belly  a  piece  of  flannel,  about  two  inches  wide,  smeared 
with  'blue'  ointment;  or,  if  this  irritates,  the  oleate  of  mercury  ointment  may 
be  substituted.  The  objection  to  this  plan  is  that  ignorant  people  think 
'  nothing  is  being  done '  for  the  child,  and  consequently  are  very  liable  to 
neglect  the  use  of  the  ointment.  In  such  cases,  a  grain  of  grey  powder  with 
two  or  three  grains  of  compound  chalk  powder  may  be  given  three  times  a. 
day,  though  it  is  a  little  apt  to  purge.  If  the  mother  shows  signs  of  marked 
syphilis,  I  am  of  opinion  that  it  is  better  to  bring  the  child  up  by  hand  rather 
than  let  it  derive  its  nourishment  from  the  vitiated  source  of  its  mother. 
Some,  however,  recommend  that  the  mother  should  be  treated  with  mercury 
so  as  to  benefit  both.  On  no  account  should  the  child  be  put  to  a  wet-nurse. 
Many  cases  are  on  record  where  the  nipple  of  the  nurse  and  subsequently 
her  own  child  have  been  infected  in  this  way.  Beyond  this  no  other  treat- 
ment is  needed  except  cleanliness,  and,  if  the  obstruction  of  the  nose  is  so 
extreme  as  to  constitute  an  impediment  to  suckling,  constant  cleansing  of 
the  nostrils  by  gently  syringing  with  an  alkaline  solution. 
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Under  this  treatment  the  disease  is  seldom  dangerous  ;  nor,  indeed,  is  con- 
genital syphilis,  as  far  as  I  have  seen,  often  fatal  directly;  but  many  syphilitic 
infants  die,  in  consequence  of  the  cachexia,  being  too  weak  to  resist  any  inter- 
current disorder. 

We  ought  not  to  quit  the  subject  of  congenital  syphilis  without  noting  the 
important  observation  of  Mr.  Hutchinson,  which  seems  to  be  supported  by 
other  experience,  that  healthy  women  maybe  infected  with  secondary  syphilis 
by  carrying  syphihtic  children.  In  such  cases  there  is,  no  doubt,  some  diffi- 
culty in  determining  whether  the  woman  has  been  infected  directly  from 
her  husband  or  indirectly  from  her  child.  The  test  is,  of  course,  the  occur- 
rence or  non- occurrence  of  primary  syphilis  ;  but  this  may  easily  have  been 
overlooked. 

There  is  no  doubt  that  syphilis  is  inociilable  in  the  secondary  as  well  as  Noncon 
in  the  primary  stage— in  fact,  one  of  the  forms  of  secondary  syphihs  (the  fy^^^l^ 
mucous  tubercle)  yields  a  secretion  which  is  often  very  contagious — but  other  infants, 
secondary  sores  may  be  communicated,  though  their  contagion  is  less  active 
than  that  of  the  primary  sore,  so  that  it  requires  a  longer  contact  in  order  to 
act,  and  takes  a  longer  time  to  develop  its  effects.  But  it  must  be  recollected 
that  the  effect  of  the  inoculation  of  syphilis  anywhere,  whether  primary  or 
secondary,  is  to  produce  a  chancre  on"  the  part  inoculated. 

This  appears  to  be  the  usual  cause  of  the  non-congenital  form  of  syphilis 
in  infants.  In  countries  where  wet-nursing  is  common  it  appears  to  be  not 
very  unusual  for  an  infant  when  nursed  by  a  syphilitic  woman  to  contract 
^the  disease,  either  from  secondary  ulcers  on  the  nurse's  nipples,  or  from  con- 
tact between  some  accidental  alDrasion  on  any  part  of  its  body  and  some  sore 
on  the  person  of  the  nurse.  In  the  former  case  the  chancre  will  be  on  the 
Hp,  and  the  bubo  which  also  accompanies  it  will  be  in  the  glands  under  the 
jaw  ;  in  the  latter  case  the  glands  next  in  sequence  to  the  inoculated  crack 
will  be  affected. 

This  accidental  syphilis  of  infants  is  exactly  the  same  disease  essentially  Vaceino 
as  vaccino-syphihs,  in  which  the  syphilitic  poison  is  inoculated  by  mistake  ^yP^'^'^- 
in  conjunction  with  the  vaccine  matter.    Such  cases  are  rare,  but  it  is  im- 
possible to  deny  that  they  do  occur,  although  it  would  appear  that  a  very 
moderate  amount  of  caution  would  prevent  them.' 

In  vaccino-syphihs  the  vesicle  soon  suppurates,  and  the  edges  of  the 
resulting  sore  become  hard  and  chancrous,^  the  axillary  glands  soon  en- 
large and  run  the  ordinary  course  of  the  indolent  non-suppurating  bubo ; 
the  hair  then  begins  to  drop  off,  and  eruptions  show  themselves  on  various 
parts ;  m  fact,  the  usual  train  of  secondary  and  tertiary  symptoms  ensue. 

1  The  cautions  requisite  are  well  known.  They  are  four  in  number,  viz. :  1  Use  a 
perfectly  clean  lancet.  2.  Take  the  lymph  not  later  than  the  eighth  clay  after  vaccination 
so  as  to  avoid  any  mixture  of  pus.  3.  Take  only  lymph-no  blood  or  any  other  secretion' 
4.  Examme  carefully  the  child  from  whom  the  lymph  is  taken,  so  as  to  be  sure  that  it  is 
not  syphilitic.  It  seems  probable  that  the  blood  or  any  other  secretion  of  a  syphilitic 
person  may  convey  the  disease,  and  Mr.  Lee  believes  that  the  mixture  of  blood  with  the 
syphilitic  virus  under  any  circumstances  much  increases  the  virulence  of  its  conta<-ion 
Hence  the  desirability  of  taking  lymph  only  ;  but  there  can  be  no  doubt  that  most  of  the 
instances  of  vaccino-syphilis  were  produced  by  a  neglect  of  the  ordinary  precautions- 
1  and  4  above. 


2  I 


The  conveyance  of  syphilis  by  vaccination  is  never  effected  without  the  interven- 
tion of  the  vaccination-chancre.'— Hutchinson's  'Illustrations  of  Clinical  Surgery,'  p.  113 
iiere  the  reader  will  find  portraits  of  the  vaccination-chancre  contrasted  with  other 
unhealthy  conditions  of  the  vaccine  vesicle,  together  with  many  details  for  which  I 
cannot  find  space. 


EE 


418 


VENEEEAL  DISEASES. 


Other  Another  manner  in  wliicli  syphilis  may  be  communicated  remains  to  be 

fonmof'  mentioned  ;  and  that  is,  amongst  Jewish  children  in  the  operation  of  ritual 
Bypliilis.  circumcision.  Not  long  since  a  group  of  cases  occurred  at  the  London 
Hospital  in  which  primary  syphilis  had  been  communicated  to  infants  by 
ritual  circumcision  ;  ^  and  a  short  time  ago  I  had  an  infant  under  my  own 
care  in  St.  George's  Hospital  in  which  the  disease  had  been  communicated 
in  the  same  way,  and  which  terminated  fatally. 

The  treatment  of  these  unusual  instances  of  syphilis  is  exactly  the  same 
as  that  of  the  common  disease ;  but  their  exceptional  character  renders  the 
diagnosis  someAvhat  difficult,  as  it  is  also  in  the  irregular  chancres  that 
occur  in  adults.  Such  chancres  are  most  common  either  on  the  lip  or  on 
the  finger.  A  chancre  on  the  lip  does  not  present  exactly  the  same  appear- 
ance as  it  does  in  the  genitals.  It  is  generally  much  larger  and  flatter,  and 
there  is  less  induration  around  it ;  but  its  indolent  appearance,  flat  surface, 
and  accompanying  bubo  in  the  glands  beneath  the  jaw  will  generally  indicate 
its  nature  to  a  practised  eye ;  and  if  there  be  much  doubt,  a  few  weeks' 
delay  will  usually  prove  the  existence  of  syphilis  by  the  appearance  of  a 
secondary  eruption.  Chancres  on  the  fingers  are  still  harder  to  diagnose. 
In  fact,  the  natural  action  is  interfered  with  in  these  exposed  parts  by  the 
constant  irritation  to  which  the  sores  are  subjected.  But  in  doubtful  cases 
the  effect  of  mercury  generally  settles  the  question,  by  producing  the  rapid 
subsidence  of  the  sore  and  disappearance  of  the  bubo.  I  have  seen  many 
instances  of  this  in  supposed  epithelioma  of  the  lip. 

It  remains  to  say  a  few  words  on  the  question  of  marriage  after  syphilis. 
The  subject  is  a  difficult  one,  but  of  great  importance.  To  extend  the  time 
too  long  prevents  many  marriages,  and  does  not  tend  to  check  the  spread  of 
the  disease  ;  but,  on  the  other  hand,  the  welfare  of  a  woman  and  her  off- 
spring depends  on  the  decision.  There  can  be  no  doubt  that  the  disease  can 
be  transmitted  during  the  whole  of  the  time  that  secondary  symptoms  are 
present,  and  the  same  may  jDrobably  be  said  to  be  true  of  those  intermediate 
conditions  which  precede  the  tertiary  stage.  But  in  the  tertiary  stage  itself 
there  is  good  reason  for  believing  that  contagion  is  not  possible  and  that  the 
parent  does  not  infect  his  offspring.  Mr.  Hutchinson  tells  us  that  for 
twenty  years  he  has  sanctioned  the  contraction  of  marriage  after  two  years 
from  the  date  of  infection,  when  the  patient  has  been  thoroughly  and  suc- 
cessfully treated  with  mercury,  and  that  he  has  never  seen  any  reason  to 
regret  the  adoption  of  this  rule,  and  has  met  with  ill-consequences  in  but 
one  case.  Perhaps  this  is  as  good  a  general  rule  as  can  be  laid  down,  though 
subject  to  modifications  according  to  the  particular  circumstances  of  the 
case.  It  can  be  very  rare,  indeed,  that  instances  will  occur  in  which  it  is 
safe  to  allow  a  patient  to  marry  at  an  earlier  period  than  this. 


'  'Lancet,'  1888,  vol.  i.  p.  171. 
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CHAPTER  XXI. 

ULCERS.     CICATRICES,  AND  THEIR  DISEASES. 

'The  processor  ulceration  lias  been  described  in  a  previous  chapter  (see  p.  42). 
When  this  process  has  gone  on  for  some  time  around  a  wound,  so  that  it  has 
spread  to  a  large  size,  or  when,  as  is  more  commonly  the  case,  a  slough  has 
formed  and  come  away,  the  granulating  surface  which  is  left  is  called  an 
ulcer,  and  it  maintains  this  name  till  the  healing  process  has  been  com- 
pleted and  the  whole  is  filled  up  and  converted  into  a  scar. 

The  matter  which  is  furnished  during  the  ulcerating  process  varies  in 
character  according  to  the  nature  of  the  ulcer,  being  sanious  or  foul,  ichorous, 
contagious,!  &c.,  approaching  more  and  more  nearly  to  healthy  pus  as  the 
healing  process  advances.  The  distinctive  characters  of  ulcers  depend  on 
differences  observed  in  the  base,  the  granulations  and  the  pus  which  they 
secrete,  the  edge,  and  the  parts  surroundmg  the  ulcer. 

Ulcers  are  divided  into  classes  (I.),  according  to  the  constitutional  causes 
on  which  they  depend,  and  (II.)  according  to  the  local  characters  which  they 
present. 

I.  With  reference  to  the. constitutional  causes  which  modify  the  charac- 
ter of  the  ulcer,  the  following  varieties  are  described  : — 

1.  The  simple  or  healthy  ulcer,  such  as  that  which  follows  accidental  ^^^althy 
injury  in  a  healthy  person.  Its  base  is  level  and  slightly  depressed.  The  " 
granulations  are  florid,  uniform,  small,  soft,  elastic  to  the  touch,  vascular,  but 
not  usually  bleeding  spontaneously,  and  not  highly  sensitive;  the  edges 
shelve  gently,  are  not  peculiarly  hard,  and  are  of  an  opaque  white  at  the 
circumference,  where  the  epithelium  is  condensed  and  heaped  up,  shading 
off  into  a  thin,  bluish-white,  ghstening  film  which  becomes  gradually  lost 
on  the  granulations  ;  the  pus  is  healthy  or  '  laudable.' 

This  form  of  ulcer  will  heal  under  the  simplest  treatment,  or,  in  fact, 
under  no  treatment  at  all,  if  defended  from  all  irritation  or  congestion.  If 
the  patient  is  obliged  to  go  about,  the  ulcer  should  be  protected  from  con- 
gestion by  strapping  and  bandage.  This  is  most  thoroughly  done  by  the 
plan  called  Baynton's.  The  limb  is  encircled  with  strips  of  strapping,  each 
lying  half  over  the  one  below  it,  and  all  crossing  in  front,  from  an  inch 
below  to  as  much  above  the  ulcer,  and  is  evenly  bandaged  from  the  foot  to 
some  distance  above  the  sore. 

The  use  of  Martin's  india-rubber  bandage  as  a  substitute  for  the  old 
plan  of  strapping  has  now  become  very  common  ;  and  it  has  the  advantage 

'  The  specific  characters  of  pus  have  not  been  much  studied,  but  we  sometimes  see 
the  inoculability  of  matter  tested  in  the  case  of  ulcers  or  sores  presumed  to  be  syphilitic 
and  in  cases  of  gonorrhojal  ophthalmia.  Pus  from  a  soft  sore  will  excite  a  specific 
action,  reproducing  a  similar  chancre  for  a  great  number  of  times.  The  inoculation  of 
ordinary  pus,  on  the  contrary,  only  causes  a  little  pimple,  which  soon  disappears.  So 
wiih  gonorrhoeal  matter.  Pus  taken  from  a  case  of  acute  gonorrhoea  and  placed  in  the 
conjunctival  sinus  will  excite  the  most  acute  inflammation,  often  rapidly  destroying  flie 
eye,  while  pus  from  an  ordinary  abscess  will  only  cause  a  slight  and  transient  inflamma- 
tion, and  often  none  at  all.  This  may  be,  and  probably  is,  due  to  the  presence  in  the  pus 
•of  a  micro-organism. 
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of  being  a  much  more  simple  application,  and  one  that  the  patient,  if  an  in- 
telligent person,  can  apply  for  himself.  But  in  order  to  succeed  it  must  be» 
very  carefully  and  evenly  applied,  and  the  most  scrupulous  cleaidiness  must 
be  enforced.  For  want  of  these  precautions  I  have  often  seen  this  bandage 
do  harm. 

2.  The  nearest  to  healthy  ulcers  are  the  inflammatory.  They  are  usually 
single  and  small ;  the  skin  around  is  hot  and  red,  often  (Edematous,  with 
burning  pain  in  the  part.  The  base  is  level  and  little  depressed,  but  ragged 
and  fiocculent ;  the  granulations  are  generally  absent,  so  that  the  base  looks- 
raw ;  it  is  ruddy  in  colour,  or  ash-grey,  or  yellowish,  with  thin  adherent- 
sloughs.  The  edges  are  abrupt,  irregular,  or  shreddy.  The  pus  is  ichorous, 
thin,  watery,  excoriating  the  edges,  and  frequently  bloodstained. 

In  the  treatment  of  such  ulcers  the  main  point  is  to  subdue  the  inflam- 
mation by  rest  in  the  raised  position  of  the  limb,  with  warm  soothing 
applications,  such  as  warm  Goulard-water  Oss.,  tinct.  opii  ^j.,  on  a  thick,  soft 
rag  or  compress  of  lint  covered  with  oiled  silk.  In  some  cases  benefit  seem.? 
to  accrue  from  applying  leeches  at  a  distance. 

The  patients  are  often  gouty  or  habitually  intemperate.  If  so,  purging- 
is  indicated,  with  the  addition,  in  the  gouty  subject,  of  a  httle  colchicum ;. 
sometimes  they  are  weak  and  require  tonics  and  support. 

3.  The  eczematous  resemble  the  inflammatory  ulcers,  but  are  comphcated 
with  eczema  of  the  surrounding  skin.  The  constitutional  condition  which  is- 
the  remote  cause  of  the  eczema  must  be  discovered  and  treated — whether  it- 
be  gout,  struma,  or  other  cachexia — and  the  eczematous  skin  must  be 
treated  as  well  as  the  ulcer.    Wet  applications  rarely  agree  with  the  ecze- 
matous ulcer.    They  will  be  found  to  heal  most  readily  under  the  use  of 
boracic  ointment,  to  which  a  little  extract  of  belladomia  may  be  added,  or 
the  skin  dusted  with  equal  parts  of  oxide  of  zinc  and  starch,  or  washed  over 
with  nitrate  of  silver  lotion.    Nayler  recommends  an  ointment  of  red  pre- 
cipitate of  mercury,  5  to  10  grains  to  the  ounce,  covered  with  a  compress  of 
linen  wrung  out  of  hot  water.' 

Paget  says  :  '  It  is  probably  these  more  than  any  other  ulcers  that  have 
given  rise  to  the  question  whether  ulcers  should  always  be  cured  if  possible.. 
There  is  sufficient  reason  to  believe  that  the  cessation  or  cure  of  an  esta- 
blished eczema  has  been  attended  with  serious  disease  of  the  brain  or  other 
internal  organ  ;  the  same  may  happen  with  an  ulcer  of  this  or  probably  some 
other  kinds.  The  event  is  certainly  very  rare,  but  it  may  often  be  right  to 
guard  against  it  by  making  an  issue  in  some  place  more  convenient  than  the 
ulcer,  or  by  renewing  the  cutaneous  disease  by  counter-irritants.' 

Ulcers  similar  to  the  eczematous  are  met  with  in  other  constitutional 
eruptions. 

4.  Strumous  ulcers  are  such  as  occur  in  strumous  subjects,  usually  in 
combination  with  other  local  symptoms.  They  often  follow  on  suppurating 
glands  or  softening  of  subcutaneous  masses  of  tubercle,  as  evidenced  by  the 
presence  of  small  nodular  masses,  which  soften,  with  a  low  inflammation  of 
the  skin  over  them.  They  are  often  mukiple,  the  individual  ulcers  being 
originally  small  and  oval,  but  afterwards  coalescing  into  irregular  shapes. 
They  are  found  most  frequently  in  the  situation  of  the  lymphatic  glands,  i.e. 
in  the  neck  and  groin,  and  are  frequent  on  the  face  and  head  ;  but  they  do 
also  occur  on  the  limbs.  The  base  is  soft,  unequal  in  level ;  the  granulations 
are  large,  pale,  soft,  oedematous,  often  exuberant,  and  bleed  easily  ;  the  pus- 

'  See  the  chapter  on  Eczema  in  Nayler's  '  Diseases  of  the  Skin,'  2nd  ed. 
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is  thin,  greenish  yellow,  and  possibly  curdy  ;  the  edges  are  undermined,  pale 
-pink  or  purplish,  with  overhanging,  thin,  or  irregularly  hardened  skin,  and 
-there  is  often  a  warty  growth  of  the  papillte  around  (particularly  in  the  hands 
:and  feet),  which,  combined  with  the  other  characters  of  the  edges,  gives 
.some  resemblance  to  epithehoma  ;  but  strumous  ulcers  want  the  hard  base, 
csinuous  raised  border,  and  rapid  progress  of  cancerous  ulcers.  There  is 
•seldom  much  pain,  though  where  they  have  existed  long  the  parts  around 
'.become  oedematous. 

The  edges  often  require  to  be  destroyed  with  caustic  potash  before  the 
tsore  ■ftdll  heal. 

The  general  treatment  of  struma  must  be  pursued,  and  the  ulcers  locally 
timulated  with  iodine  in  the  form  of  ointment,  or  of  lotion  applied  on  linen 
.strapping,  or  with  nitrate  of  silver  lotion.  Their  scars  are  often  causes  of 
deformity,  either  by  contraction  or  by  overgrowth,  which  is  more  frequent, 
.and  which  must  be  combated  by  repeated  slight  blistering. 

Very  deep,  obstinate,  and  extensive  ulcers  may  justify  amputation,  par- 
ticularly when  situated  near  the  ankle,  and  when  any  neighbouring  joint  or 
bone  is  simultaneously  affected.  I  am  anxious,  however,  to  call  the  reader's 
.attention  to  the  great  benefit  which  often  results  in  these  and  in  most  other 
of  the  less  healthy  forms  of  ulcer  from  the  free  removal  of  the  ulcerating  sur- 
-face  with  some  raspatory,  such  as  Volkmann's  spoon,  followed  by  the  unsparing 
.■application  of  the  actual  cautery.  When  the  cauterised  parts  have  come 
laway  a  more  healthy  surface  is  left  exposed,  and  will  often  begin  to  granu- 
late healthily;  so  that  by  appropriate  treatment,  skin-grafting,  &c.,  it  may 
be  brought  to  heal.  I  have  thus  treated  almost  all  forms  of  unhealthy 
Tilcers — syphilitic,  callous,  lupous,  and  even  one  which  was  judged  both  on 
naked  eye  and  microscopical  examination  to  be  epitheliomatous — with  the 
happiest  results.  In  some  of  the  cases  the  fascife,  the  tendons,  the  peri- 
-osteum,  and  even  the  bones  were  freely  exposed,  and  in  one  remarkable 
case  the  man  was  admitted  on  his  own  request  m  order  to  have  the  leg 
■amputated. 

5.  Scorhutic  ulcers  are  those  which  accompany  scurvy,  and  derive  their  Scorbutic 
peculiarities  from  the  effusion  on  their  surface  of  the  same  semi-organised 
plastic  material  which  occasions  the  swelling  of  the  gums,  the  intermuscular 
:swellings,  and  the  vibices  and  petechite  of  scurvy. 

The  ulcers  are  livid,  with  irregular,  swollen  borders,  their  surface  covered 
"with  a  dark,  spongy,  foetid  crust,  which  adheres  so  strongly  that  its  removal 
causes  free  bleeding,  and  which  is  rapidly  reproduced.  The  treatment  must 
be  directed  to  the  constitutional  disorder.  When  this  is  removed  the  ulcer 
Jbeeomes  of  a  simple  nature. 

6.  Gouty  persons  often  suffer  from  inflammatory  or  eczematous  ulcers,  but  Gouty 
*he  proper  gouty  ulcer  is  that  which  is  found  over  gouty  deposits  or  in  parts  '^ii'^e's. 
-distinctly  gouty,  and  it  usually  involves  only  part  of  the  thickness  of  the  skin. 

The  base  is  florid,  the  granulations  absent,  or  greyish  or  yellow,  the  edges 
low  and  shelving,  the  pus  thin  and  ichorous,  frequently  leaving  a  white 
chalky  deposit.  The  ulcers  are  very  indolent,  '  exceedingly  slow  in  getting 
either  better  or  worse.' 

The  treatment  here  again  is  directed  to  the  disorder  of  the  constitution. 
The  local  treatment  is  limited  to  water-dressing,  simple  cerate,  or  weak  solu- 
"tions  of  nitrate  of  silver. 

7.  Syphilitic  ulcers  are  those  which  form  on  the  skin  in  secondary  or  ter-  Sypliiiitic 
tiary  syphilis.    They  are  situated  usually  on  remote  parts,  but  the  genital 
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organs  may  also  be  affected  witli  secondary  sores,  and  it  seems  certain  that 
the  matter  from  such  sores  is  contagious. 

Secondary  ulcers  are  much  more  rare  than  tertiary.  They  generally  pro- 
ceed from  the  sloughing  of  parts  aftected  with  pustular  eruptions  in  cachectic 
persons. 

Tertiary  syphilitic  ulcers  '  usually  appear  among  the  latest  signs  of 
syphihs,  and  are  most  severe  in  those  who  are  most  reduced,  whether  by  the 
syphilitic  poison  abiding  in  them  or  by  mercury,  or  by  both,  or  by  poverty,, 
intemperance,  or  naturally  unsound  constitution.  There  is  probably  no  form 
of  ulcer  in  which  the  influence  of  all  these  evils  is  more  intensely  felt.' 

Tertiary  ulcers  are  divided  into  two  forms;  not,  however,  generally  dis- 
tinguishable at  a  late  stage  :  (a)  the  sujjerficial,  which  follows  on  rupia  or 
some  other  ulcerative  eruption,  sometimes,  though  not  usually,  commingled, 
with  such  eruption.  These  are  best  known  by  the  annular  or  horseshoe 
form  spreading  from  the  exterior,  while  healing  from  the  inside  (serpigo),, 
and  are  often  multiple,  arranged  in  some  circular  or  curved  figure.  Their 
local  characters  are  not  otherwise  very  decisive,  and  the  diagnosis  is  made 
from  the  history  or  concomitant  symptoms.  Sometimes  the  discharge  is- 
heaped  up  into  scabs  resembling  those  of  rupia.  These  ulcers  have  usually  no 
induration,  and  often  do  not  penetrate  the  whole  cutis. 

(b)  The  deej)  tertiary  ulcer  usually  commences  in  the  softening  of  a  sub- 
cutaneous gummatous  swelling,  over  which  the  skin  gives  way,  leaving  a  cir- 
cular sore,  which  looks  as  if  the  skin  had  been  punched  out.  The  base  of 
the  sore  is  often  found  sloughing.  The  sore  is  at  first  surrounded  by  a  ring 
of  induration,  which  is  gradually  destroyed  and  falls  into  the  ulcer.  There  is- 
often  an  area  of  dusky  redness  round  the  ulcer,  which  forms  a  contrast  to  thfr 
pink  halo  already  described  as  surrounding  the  strumous  ulcer.  Tertiary 
ulcers  may  extend  to  any  depth,  through  the  fascia  to  the  muscles,  periosteum, 
or  bone.  They  occur  in  late  stages  of  syphilis,  often  with  no  other  syphilitic 
symptoms,  though  in  other  cases  ostitis  or  periostitis  may  be  present  else- 
where. Frequently  the  diagnosis  can  only  be  made  by  the  efiects  of  specific 
treatment.  In  ulcers  situated  on  the  leg  it  is  useful  to  remember  that  the^ 
simple  and  the  varicose  ulcers  generally  occur  on  the  inner  aspect  of  the 
limb,  a  little  above  the  malleolus,  and  are  usually  single  ;  while  the  syphilitic 
ulcers  occur  more  often  on  the  oviter  side,  and  are  commonly  multiple,  very 
often  appearing  simultaneously  on  both  legs,  and  sometimes  are  nearly  or- 
quite  symmetrical  on  both. 

Specific  treatment  is  usually  of  no  use  so  long  as  the  ulcer  is  inflamed  ;  but 
when  by  rest  and  soothing  applications  all  inflammatory  comphcations  have- 
been  subdued  it  generally  succeeds  rapidly.    The  iodide  of  potassium,  in  full 
doses  of  gr.  v.-viij.  or  x.  three  times  a  day,  usually  procures  the  speedy  healing: 
of  the  ulcer,  which,  however,  in  many  cases  soon  breaks  out  again.   For  per- 
manent cure  a  course  of  mercury  is  generally  necessary,  and  it  is  best  adminis- 
tered in  the  form  of  a  calomel  vapour-bath,  either  applied  to  the  whole  body,, 
with  some  mercurial  ointment  or  lotion  to  the  part,  or  in  the  form  of  local 
fumigation  ;  and  in  that  case  smaller  doses  of  the  salt  suffice :  about  5  grains,, 
in  a  small  lamp  surmounted  by  a  tube,  with  a  mouthpiece  fitting  the  sore,, 
will  usually  be  enough,  if  applied  every  night  so  long  as  the  sore  is  open,  and 
followed  by  a  somewhat  larger  dose  up  to  the  end  of  six  weeks,  the  quantity 
being  regulated  by  the  state  of  the  gums. 
Lupous  8.  Lvjmis  ulcers  are  characterised  by  the  precedence  of  the  tubercles  of 

ulcers.        lupus,  which,  however,  perish  in  the  ulceration.   They  are  more  common  ou 
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the  face  than  on  any  other  part,  and  particularly  the  ahie  of  the  nose,  where 
the  skua  johis  the  naucous  membrane,  and  are  frequently  accompanied  by 
perforating  ulcers  of  the  septum  nasi  or  in  the  pharynx.  They  sometimes 
occur  in  young  persons  of  strumous  constitution.  The  base  is  pale,  and  m 
some  cases  level,  but  in  others  covered  with  coarse,  dusky,  prominent  granu- 
lations, raised  highest  at  the  centre  of  the  sore.  The  borders  are  abrupt, 
irregular,  eroded,  and  sometimes  slightly  raised  and  thickened.  As  long  as 
it  is° spreading  small  soft  characteristic  tubercles  are  to  be  seen  in  the  neigh- 
bourhood ;  the  pus  often  scabs  on  the  surface.  The  ulceration  slowly  extends 
at  the  margins  and  beneath  the  scabs  till  it  perforates  the  parts  below,  as 
the  cartilages  and  bones  of  the  nose,  the  mucous  membrane,  &c.,  though 
still  withoub  pain.  As  it  spreads  in  one  direction  it  cicatrises  in  another, 
leaving  a  thin  scar,  which  is  very  prone  to  break  down  again. 

These  ulcers  are  sometimes  alhed  to  struma,  of  which  other  symptoms 
may  be  present,  and  the  general  treatment  is  the  same  ;  but  they  are  seldom 
got  to  heal  without  destroying  the  surface  of  the  ulcer.  This  is  best  done 
by  scraping  the  whole  of  the  surface  and  applying  one  of  the  powerful 
caustics,  as  potassa  fusa  or  acid  nitrate  of  mercury.  Other  forms  of  lupus  are, 
however,  frequently  met  with— the  lupus  nonexedens,  and  the  erythematous, 
for  the  description  of  which  I  must  refer  the  reader  to  the  chapter  on  Skin 
Diseases  or  to  special  works  on  the  subject.' 

The  contraction  of  lupous  ulcers,  especially  around  the  mouth,  or  the  oriiice 
of  the  nose,  or  near  the  eyelid,  gives  rise  to  deformity,  which  is  best  treated 
when  it  assumes  the  form  of  an  annular  constriction  by  gradual  dilatation 
with  sea-tangle  tents  or  ivory  wedges,  and,  in  case  of  ectropion,  by  a  plastic 
operation  which  will  be  found  described  in  the  text-books  on  Ophthalmic 
Surgery. 

9.  Bodent  ulcer  was  formerly  classified  as  lupus,-  but  it  occurs  later  Rodent 
m  life;  the  latter,  like  strumous  affections,  is  more  common  in  early  "^^ers. 
years.  Eodent  ulcers  occur  most  commonly  on  the  face  and  head,  though 
they  are  found  also  on  the  female  organs  of  generation  and  breast,  as  well 
as  in  other  parts.  They  spread  gradually,  with  little  acute  pain,  but  some- 
times with  constant  aching,  destroying  all  the  parts  with  which  they  come 
in  contact,  so  as  sometimes  to  remove  every  feature  of  the  face.^  They  are 
therefore  sometimes  classed  with  the  cancers  ;  ^  but  they  infect  merely  by 
continuity  of  tissue  not  attended  with  glandular  disease  or  with  deposit  in 
remote  parts. 

It  always  commences  in  the  skin,  and  generally  as  a  small  wart,  which 
ulcerates  in  its  centre.  It  invades  all  structures,  and  its  progress  is  at  first 
slow;  when, however,  it  reaches  and  attacks  the  bones,  the  ulceration  appears 
to  be  more  active,  and  it  is  especially  destructive  to  this  tissue.  It  has 
a  tendency  to  imperfectly  cicatrise  in  one  direction  whilst  it  spreads  m 
another. 

»  See  especially  three  lectures  delivered  by  Mr.  Jonathan  Hutchinson  before  the 
Harveian  Society  during  the  session  1887-88. 

2  See  a  preparation  at  St.  George's  Hospital  Museum  (Ser.  xvi.  No.  57),  in  which  the 
patient  lived  for  a  long  time  with  every  feature  of  his  face  removed,  except  one  eye,  the 
eye  and  the  tongue  being  in  the  same  common  cavity. 

"  An  interesting  little  work  was  published  in  1807,  'on  Eodent  Cancer,'  by  the  late 
Mr.  C.  H.  Moore,  which  is  well  worth  reading.  Mr.  Moore,  however,  clearly  distinguishes 
between  the  local  malignity  of  rodent  ulcer  and  the  constitutional  infection  of  cancer ; 
in  fact,  the  main  object  of  his  book  is  to  show  the  possibility  of  eradicating  rodent  ulcer 
permanently  by  adequate  surgical  operation. 
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The  edges  of  rodent  ulcers  are  slightly  raised,  and  somewhat  tubercular 
or  smooth,  hard  and  rounded.    In  rare  cases  they  present  a  warty,  lobed 
mass  hke  epithelioma.    Their  base  is  tough  and  hard,  smooth,  yellowisli 
red,  half-dry,  and  glossy  ;  generally  devoid  of  granulations,  though  occasion- 
ally httle  patches  of  granulations  may  be  seen  here  and  there  studded  over 
the  surface.    In  its  histological  character  the  rodent  ulcer  is  probably  indis- 
tinguishable from  epithelioma,  except  perhaps  in  the  fact  pointed  out  by 
C.  Warren,  that  the  cells  of  the  growth,  which  are  evidently  epithehal  are 
very  much  smaller  than  in  epithelioma.    Mr.  Butlin '  thus  describes'  the 
microscopical  appearances  of  rodent  ulcer.    '  Masses  or  groups  of  cells  in 
alveoU  formed  by  fibrous  tissue,  ...  the  cells  smaller  than  those  of  the 
surface  epithelium,  and  resemblmg  rather  in  size  and  form  the  cells  of  the 
root- sheaths  of  the  hairs.    They  are  so  closely  packed  that  no  intercellular 
substance  can  be  seen  between  them.  .  .  .  Scattered  among  the  central 
cells,  cell-nests  or  epidermic  globes  can  often  be  distinguished.'    Thus  the 
resemblance  to  epithelioma  is  very  marked,  and  the  two  diseases  can  only  be 
distinguished  fi-om  each  other  by  their  clinical  characters.    In  rodent  ulcer 
there  is  an  entire  absence  of  glandular  enlargement ;  there  is  a  very  small 
amount  of  new  growth  in  comparison  to  the  amount  of  ulceration  ;  the  rate 
of  progress  is  very  much  slower ;  the  ulceration  has  a  tendency  to  cicatrise 
in  places,  which  epithelioma  never  does  ;  it  does  not  usually  occur  in  the 
same  situations  as  epithehoma.    By  these  differences  the  one  disease  may 
usually  be  diagnosed  from  the  other,  though,  no  doubt,  in  the  early  stage  the 
distinction  is  very  difficult. 

The  most  perfect  general  health  is  quite  compatible  with  the  most  exten- 
sive destruction  of  the  tissues  by  rodent  ulcer.  In  the  case  referred  to  m  the 
footnote  on  the  preceding  page  the  patient  hved  for  years  in  good  health  with 
almost  the  whole  face  destroyed,  and  then  died  of  old  age.  Further,  it  has 
.  been  abundantly  proved  that  if  the  parts  concerned  in  the  rodent  ulcer  be 
entirely  removed,  so  that  nothing  but  healthy  parts  are  left,  the  patient  may 
hve  for  an  unlimited  period  without  the  return  of  the  disease.  In  other  cases, 
however,  it  has  returned,  probably  on  account  of  incomplete  removal. 

The  indication,  therefore,  is  to  remove  the  disease  thoroughly  and  com- 
pletely, and  this  is  best  done  by  a  combination  of  the  knife  and  caustics. 
All  the  visible  ulcer  having  been  cut  out  freely,  the  part  should  be  left  for  a 
day  or  two  till  the  bleeding  has  quite  ceased,  and  then  an  active  caustic, 
such  as  the  chloride  of  zinc,  spread  on  hnt,  is  to  be  freely  apphed  to  the 
exposed  soft  parts.  If  the  bones  are  implicated  they  must  be  soaked  in  strong 
sulphuric  acid  until  they  come  away.  I  well  remember  seeing  at  the  Middle- 
sex Hospital  a  case  which  had  been  thus  treated  with  success,  in  which  a 
great  part  of  the  side  of  the  face  and  one  eye  had  been  removed,  and  the 
neighbouring  part  of  the  base  of  the  skull,  so  that  in  looking  into  the  gap 
the  pulsation  of  the  brain  was  perceptible  over  a  large  surface.  The  hiatus 
in  the  face  had  been  cleverly  filled  up  by  a  mask  of  vulcanite  painted  to 
resemble  the  natural  features. 
Cancerous        10.  Cancewus  ulcers  occur  either  from  the  adherence  of  the  skin  to  a 

ulc6rs 

cancerous  mass  or  from  the  deposit  and  softening  of  cancer  in  the  skin  itself. 
Those  which  commence  in  the  skin  are  of  the  epithelial  variety. 

The  edges  of  cancerous  ulcers  are  raised  and  everted,  hard,  nodular,  and 
warty.  Their  granulations  are  coarse,  uneven,  deepest  in  the  centre  of  the 
sore,  and  they  bleed  spontaneously ;  the  base  is  hard,  nodular,  and  surrounded 

'    Syst.  of  Surg.'  Srd  ed.  vol.  i.  p.  154. 


NEUKALGIC  ULCERS. 


425 


iDy  the  cancerous  deposit ;  the  pus  is  foul  and  ichorous.  There  are  often 
•enlarged  glands  or  other  cancerous  deposits  in  the  neighbourhood. 

It  is  sometimes  of  importance,  and  especially  in  tumours  of  the  breast,  to 
distinguish  the  ulceration  produced  by  a  cancerous  tumour  from  that  which 
may  be  caused  by  any  other  formation. 

The  main  sign  is  that  cancerous  tumours  cause  ulceration  by  infiltrating 
the  skin  with  cancer,  which  then  breaks  down,  while  innocent  tumours  cause 
ulceration  by  pressure  only.  Therefore,  in  the  latter  case,  besides  the  absence 
of  all  other  signs  of  cancer,  it  will  be  noticed  that  the  skin  is  merely  thinned, 
^nd  retains  its  perfect  softness  and  flexibility  even  up  to  the  edge  of  the 
opening. 

The  treatment  of  cancerous  ulcers  consists  in  removing  the  whole  part 
■on  which  they  are  situated,  whenever  that  is  possible.  In  parts  which  do 
not  admit  of  amputation  the  skin  around  the  ulcers  may  be  freely  cut  away, 
■and  in  some  instances  a  healthy  cicatrix  will  be  obtained,  and  the  disease  at 
any  rate  temporarily  checked.  If  this  also  is  impossible,  only  palliative 
treatment  can  be  adopted  in  most  cases — i.e.  some  application  which  will 
keep  the  wound  clean,  and  a  sufficiency  of  opium  or  other  narcotic  to  allay 
the  pain — though  there  is  no  objection,  if  the  disease  has  not  gone  too  far, 
iio  the  removal  of  the  ulcerated  surface  with  some  powerful  caustic,  of  which 
the  sulphuric  acid  made  into  a  paste  with  asbestos  seems  the  least  painful. 
This  treatment,  indeed,  can  only  be  regarded  as  palliative,  for  the  disease  is 
almost  sure  to  return  soon,  even  if  the  caustic  should  succeed  in  removing 
it  for  a  time. 

II.  The  following  varieties  of  ulcer  depend  on  local  conditions  : — 

11.  Varicose  ulcers  are  such  as  are  occasioned  by  the  pressure  of  the  blood 
I  varicose  veins  above,  rendering  the  skin  congested  and  prone  to  low  inflam- 
lation.    These  ulcers  are  of  the  ordinary  chronic,  inflammatory,  or  eczema- 

fcous  kind,  and  are  situated  usually  above  the  inner  ankle.  Well-regulated 
oressure,  and  the  maintenance  of  the  elevated  position  of  the  limb,  are 
lecessary  adjuncts  to  the  ordinary  treatment  above  described  ;  or  the  veins 
may  be  obliterated  by  operation  (see  the  chapter  on  Diseases  of  Veins). 
Tonic  medicines  are  indicated,  and  opium  is  useful  where  there  is  pain  or 
inflammation. 

12.  CEdematous  or  toeak  ulcers  are  such  as  occur  on  oedematous  limbs, 
■and  the  granulations  of  which  are  oedematous  from  partaking  of  the  general 
<Bdema,  or  from  being  constricted  by  a  neighbouring  scar  or  by  tense  skin. 
The  remedies  are  to  reduce  the  oedema,  to  apply  astringents  to  the  granula- 
4iions,  to  strap  and  bandage  the  ulcer  and  the  whole  hmb  below  it ;  or,  in 
some  cases,  to  divide  the  constricting  medium. 

13.  Exuberant  ulcers  are  those  in  which  the  granulations  project  con- 
siderably beyond  the  surface,  but  are  free  from  any  cancerous  deposit.  Li 
■such  cases  the  general  health  must  first  be  carefully  attended  to,  free 
purgation  being  usually  necessary.  The  granulations  are  to  be  repressed  by 
pressure  and  by  the  light  application  of  stick-caustic. 

14.  Hcemorrhagic  ulcers  are  such  as  bleed  from  a  great  variety  of  causes  ; 
bursting  of  varicose  veins  and  venous  congestion  are  the  common  causes. 
■Phagedaenic  and  cancerous  ulcers  often  bleed  spontaneously.  Vicarious 
menstruation  and  ulceration  into  a  bloodvessel  are  other  but  much  rarer 
causes  of  bleeding. 

The  appropriate  treatment  is  involved  in  the  discovery  of  the  cause. 

15.  In  nezoralgic  ulcers  the  pain  generally  depends  on  some  unhealthy 
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condition  of  the  ulcer  or  on  some  local  cause— true  neuralgia  attacking  au 
ulcer  is  much  rarer.  The  remedy  is  to  cure  the  ulcer,  for  which  purpose  its 
division  is  often  indicated.  The  painful  ulcer  of  the  anus  is  an  example  ;  but 
painful  ulcers  of  the  legs  are  often  also  brought  to  heal  by  complete  division, 
under  anjesthesia,  the  knife  being  carried  through  their  whole  extent  in 
various  directions. 

IG.  Inflamed  ulcers  are  distinguished  from  the  '  inflammatory '  described 
above,  in  that  the  inflammation  in  these  depends  on  a  local  irritation,  while 
in  those  it  is  part  of  a  constitutional  condition. 

In  inflamed  ulcers  there  is  an  increase  of  pain,  with  redness  and  oedema 
around  them— the  discharge  is  copious  and  bloody  ;  the  granulations  become 
swollen  and  congested,  and  then  slough  ;  the  edges  are  often  abrupt  or 
jagged.  Such  inflammation  occurrmg  in  a  cahous  ulcer  is  often  curative,  as 
in  the  treatment  by  blistering,  or  the  inflammation  excited  by  erysipelas. 

The  indications  of  treatment  in  an  inflamed  ulcer  are  to  remove  any 
source  of  irritation,  to  apply  soothing  warm  lotions,  and  to  enforce  rest. 

17.  The  callous,  chronic,  or  indolent  ulcer  is  usually  situated  on  the  leg, 
with  its  long  axis  parallel  to  that  of  the  limb.  Sometimes  it  encircles  the 
leg.  Its  base  is  deep,  flat,  pale,  or  tawny,  and  adherent  to  the  deeper  parts ; 
the  granulations  are  very  small ;  the  edges  raised  and  callous,  with  heaped- up 
white  epidermis  ;  the  pus  is  thin  and  often  offensive.  The  kinds  of  ulcer 
thus  modified  are  usually  the  syphilitic,  inflammatory,  and  eczematous  ;  but 
any  kind  of  ulcer  may  become  chronic,  and  when  a  specific  ulcer  does  so  the 
specific  treatment  ceases  to  be  efiicient. 

The  most  effective  plan  of  treatment  is  by  blistering — a  common  blister 
applied  .over  the  whole  sore  and  its  edges  often  sets  up  an  uaflammatory 
action,  which  leads  to  cicatrisation,  and  removes  the  heaped-up  epidermis, 
which  seems  to  interfere  with  the  healmg  of  the  edges.  It  is  not  very 
painful,  and  the  epidermal  tissues,  or  their  scar-like  islands,  which  the  blister 
may  remove  from  the  surface  of  the  ulcer,  are  of  no  real  value  in  closing  the 
sore.  Slighter  cases  may  be  brought  to  heal  by  strapping  and  bandage,  with 
some  exercise  of  the  limb  ;  and  opium  internally  seems  often  of  ser^-ice.  In 
the  more  advanced  cases  incisions  may  be  made  through  the  ulcer  and  through 
its  base  well  mto  healthy  parts  on  all  sides.  And  there  are  callous  ulcers 
which  cannot  be  brought  to  heal,  and  in  which  amputation  may  be  justifi- 
able. 

18.  Phagedasnic  ulcers  have  been  already  treated  of  (p.  68). 
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The  healing  of  an  ulcer  produces  a  scar  or  cicatrix.  The  process  has 
been  described  above  (p.  43)  ;  and  when  the  scar-tissue  remains  permanent, 
although  the  scar  is  ugly  and  of  a  lower  organisation  than  the  natural  parts, 
yet  it  causes  no  important  inconvenience.  But  the  imperfect  vascularity  of 
scars,  their  low  and  abnormal  growth,  and  the  absence  from  them  of  the 
sebaceous  and  sweat  glands  which  lubricate  the  natural  skin,  render  thein 
peculiarly  liable  to  various  diseases  and  degenerations,  which  it  will  be  con- 
venient to  describe  briefly  in  this  place. 

The  most  common  surgical  complication  of  a  large  scar  is  its  breaking 
down  and  ulcerating — a  very  common  event  in  deep  and  extensive  scars.' 
Such  ulcers  are  slow  to  heal,  and  are  very  prone  to  recur,  so  that  often,  wlieu 
the  scar  is  seated  on  a  limb,  amputation  becomes  necessary. 

'  '  Of  all  scars,'  says  Sir  J.  Paget,  '  none  are  so  ready  to  ulcerate  as  those  that  adhere 
to  bones  ;  and  the  ulceration  may  happen  twenty  or  more  years  after  their  formation.' 


KELOID. 


427 


The  scars  of  large  burns  are  peculiarly  liable  to  this  degeneration,  which 
is  best  combated  by  attempting  to  implant  fresh  tissue  in  the  sore  by  means 
of  skin-grafting.  Grafting,  however,  will  not,  in  all  probabihty,  prove 
successful  until  some  healthy  action  has  been  set  up  in  the  part,  which 
may  be  affected  by  some  active  stimulant,  as  iodine,  brushed  over  the  part, 
in  increasingly  strong  solution,  or  perhaps  pure  ;  or  blistering  fluid  ;  though 
before  making  trial  of  such  powerful  irritants  it  is  well  to  try  the  gentler 
stimulus  of  mercurial  lotions  or  some  of  the  balsams.  As  prophylactic 
measures  against  this  tendency  to  ulceration,  everything  which  tends  to  pro- 
mote rapid  union  of  the  wound  may  be  reckoned,  and  all  possible  means 
should  be  used  to  protect  large  scars  from  cold  and  from  any  accidental 
friction  or  violence. 

Another  common  and  very  distressing  affection  of  scars  is  neuralgia,  or  Neuralgia 
constantly  recurring  pain.  This  proceeds  sometimes  from  unknown  or  con-  ° 
stitutional  causes,  in  which  case  it  must  be  treated  like  any  other  neuralgia ; 
in  others,  from  local  peculiarity,  as  from  adhesion  of  a  scar  to  a  subjacent 
bone  or  from  imphcation  of  the  enlarged  ends  of  nerves  in  the  cicatrix  ;  and 
such  conditions  may  in  some  cases  be  reheved  by  subcutaneous  separation 
of  the  scar  from  the  underlying  tissues,  or  by  removal  of  the  affected  nerve 
or  nerves.  Mr.  Adams '  has  called  especial  attention  to  the  possibility  of 
remedying  the  deformity  caused  by  depressed  cicatrices  in  exposed  parts, 
like  the  neck  or  cheek,  by  freely  dividing  the  subcutaneous  attachments  of 
the  scar,  raising  it  well  from  the  parts  below,  and  passing  needles  at  right 
angles  to  each  other  under  the  raised  and  everted  scar,  so  as  to  keep  it  in 
this  position  for  about  three  days,  after  which  time  the  needles  may  be  with- 
drawn. 

A  defect  which  is  very  frequent  in  slowly-forming  scars  (and  especially  Excessive 
those  that  follow  strumous  ulcers)  is  their  excessive  formation.    Their  oT"arl°" 
superficial  part  is  heaped  up,  cord-hke,  and  very  hard,  and  they  adhere  in 
an  unnatural  manner  to  the  deeper  tissues.'^    This,  like  every  other  defect 
■of  scars,  is  best  obviated  by  getting  the  wound  to  heal  rapidly,  if  that  be  . 
possible.  Otherwise  it  becoiijes  very  difficult  to  correct  it,  the  only  available 
means  being  to  reduce  it  by  constant  blistering  or  painting  with  iodine. 

Closely  alhed  to  this  is  the  limited  excess  of  growth  by  which  one  or  Keloid 
more,  and  often  very  numerous,  flat  rounded  tumours  are  formed  on  the 
cicatrix.    When  such  keloid  growth  is  solitary  it  is  difficult  to  see  any  dif- 
ference between  it  and  an  excess  of  scar-formation.    But  when  a  number  of 
small  scattered  tumours  occur  upon  a  large  *car  the  distinction  becomes 
apparent.    The  structure  of  these  tumours  is  identical  with  that  of  the  scar, 
viz.  a  lowly-organised  fibrous  tissue,  only  mingled  in  keloid  with  '  cell 
structures  in  progress  of  development,  or  arrested  and  degenerate  in  their 
incomplete  forms,'  to  an  extent  wdiich  is  not  seen  in  merely  thick  scars. 
The  admixture  in  these  keloid  growths  of  cells  in  process  of  development 
corresponds  to  the  tendency  of  such  growths  to  increase,  and  to  the  irritation 
which  they  sometimes  cause,  and  their  property  of  returning  after  removal, 
which  is  sometimes  very  troublesome.    The  same  remedies  as  for  exces- 
sive growth  may  be  tried,  but  are  usually  of  little  avail ;  and  the  excision  of 

'  '  Brit.  Med.  Journ.'  April  29,  187G. 

^  Sir  J.  Paget  points  out  that  even  after  the  deepest  wounds  whic)-'.  can  never  heal  by 
first  intention— such  as  that  of  lithotomy— though  the  scar  at  first  implicates  all  the 
tissues  for  a  great  depth,  yet  that  ultimately  only  a  thin  cicatrix  should  be  left,  which, 
when  examined,  will  be  found  to  bo  perfectly  superficial,  and  to  move  as  the  skin  moves 
over  the  deep  fascia. 
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the  growth  IS  often  followed  by  its  return  of  a  larger  size,  so  that  it  is  very 
aoubtful  policy  to  operate,  except  in  cases  where  the  whole  part  can  be 
removed,  and  healthy  surfaces  brought  together  for  immediate  unior  This 
can  usually  be  done  in  the  growth,  which  follows  occasionally  in  the  lobule 
of  the  ear  after  piercing  for  earrings,  though  no  such  operation  should  be 
recommended  unless  the  growth  is  really  of  a  size  to  cause  considerable 
deformity,  and  is  on  the  increase.  The  keloid  of  scars  differs  from  the 
'  true  keloid '  of  Addison  in  certain  particulars,  which  will  be  pointed  out  in 
the  chapter  on  diseases  of  the  Skin. 

Other  forms  of  tumour  are  occasionally  met  with  in  scars,  but  the 
epifchehal  cancers  are  the  only  tumours  of  much  practical  importance.  They 
were  first  minutely  and  accurately  described  by  Mr.  Cssar  Hawkins  as 
'  warty  tumours  of  cicatrices.'  i  The  great  majority  of  such  tumours  are 
epithelial  cancers,  and  all  ought  to  be  regarded  and  treated  as  being  of  this 
nature,  though  in  some  rarer  cases  it  seems  that  their  course  is  that  of  an 
innocent  tumour ;  in  fact,  a  mere  collection  of  large  warts  growing  on  the 
surface  of  the  scar.  Such  tumours  form  most  commonly  on  scars  of  slow 
formation,  as  those  of  burns,  and  especially  on  those  which  used  to  follow 
the  complicated  superficial  injuries  inflicted  in  a  mihtary  flogging.  As  in 
other  cases  of  epithelioma,  the  complete  removal  of  the  part  affected  holds 
out  a  tolerably  good  prospect  of  permanent  recovery,  or  at  least  of  a  consider- 
able period  of  immunity  from  return.  The  glands,  as  Mr.  Hawkins  pohats 
out,  are  rarely  affected  in  this  form  of  tumour. 

The  most  troublesome  of  all  the  consequences  of  scarring  is  the  contrac- 
tion which  slowly-forming  deep  cicatrices  are  so  liable  to  undergo— a  con- 
traction so  powerful  that  it  will  bind  the  arms  to  the  trimk,  distort  the  most 
powerful  joints,  and  even  alter  the  shape  of  the  bones.  The  worst  cases  of 
this  deformity  occur  in  the  neck,  by  which  the  chin  is  drawn  down  and 
fixed  upon  the  chest,  all  the  features  of  the  face  are  distorted,  the  shape  of 
the  jaw  so  changed  that  its  body  is  more  vertical  than  horizontal,  and  the 
patient's  appearance  rendered  in  the  highest  degree  repulsive. 

The  best  plan  in  these  as  in  all  other  progressive  disorders  is  to  endeavour 
to  hinder  their  commencement,  or,  when  this  is  impossible,  to  treat  them 
before  they  become  inveterate.  In  all  deep  burns,  and  in  all  other  injuries 
which  destroy  the  whole  skin  to  any  great  extent,  the  greatest  care  ouglit  to 
be  taken  to  keep  the  parts  on  the  stretch  during  the  whole  period  of  miion, 
whenever  that  is  possible.  If  a  scar  which  has  fully  formed  shows  a  ten- 
dency to  contract,  that  tendency  is  to  be  counteracted  either  by  gentle  and 
constant  manual  extension,  the  scar  being  well  oiled,  and  gently  but  very 
frequently  stretched  (which  seems  to  me  the  best  plan  when  the  services  of 
an  intelligent  nurse  or  mother  can  be  secured),  or  by  the  action  of  a  constant 
extending  force,  as  a  rack-and-pinion  apparatus,  or  a  weight.  But  when 
contraction  is  inveterate  and  very  firm,  or  when  mechanical  extension  is 
impracticable,  some  of  the  autoplastic  operations  described  m  the  section 
on  Plastic  Surgery  may  become  necessary,  for  which  I  must  refer  the 
reader  to  that  place. 

'  Med.-Chir.  Trans.'  vol.  xix.    '  Contributions  to  Pathology  and  Surgery,'  vol.  i.  pp. 
149-169. 


CHAPTER  XXII. 

DISEASES    OF  BONES. 

Bone  consists  essentially  of  connective  tissue,  impregnated  with  earthy  salts,, 
and  this  connective  tissue  is  arranged  differently  in  different  parts.  On  the  sur- 
face of  the  bone  it  is  arranged  as  a  fibrous  layer,  with  a  deeper  layer  of  cells, 
forming  the  periosteum.  In  the  bone  proper  it  consists  of  a  small  amount  of 
connective  tissue  with  branched  cells  in  the  Haversian  canals.  In  the  central 
canal  it  is  massed  together  as  fat,  supported  by  connective  tissue.  In  inflam- 
mation of  bone  it  is  this  connective  tissue  that  is  the  seat  of  the  process,  which 
is  strictly  analogous  to  the  same  condition  in  soft  parts.  It  is  necessary  to 
make  this  observation  ;  for,  on  account  of  the  continuity  of  this  structure  fi-om 
the  periosteum,  through  the  Haversian  canals,  to  the  medullary  tissue,  it  rarely 
happens  that  the  inflammation  is  limited  to  one  of  these  structures — the 
periosteum,  the  bone  proper,  or  the  medullary  tissue  ;  and  though  in  the  earlier 
stages  the  three  conditions  are  clinically  and  pathologically  distinguishable, 
later  on  inflammation  in  one  structure  is  followed  by  inflammation  in  another, 
and  all  parts  of  the  bone  become  involved. 

It  is  necessary  for  purposes  of  description  to  keep  the  three  conditions 
separate  from  one  another  and  describe  them  individually.  And  we  shall 
commence  with  the  description  of  inflammation  of  bone  proper,  or  ostitis, 
bearing  in  mind  that  this  condition  rarely  exists  without  the  periosteum  and 
medullary  membrane  being  more  or  less  involved. 

The  first  effect  of  inflammation  of  bone  is  dilatation  of  the  blood-vessels,  Ostitis, 
with  engorgement  and  inflammatory  exudation  and  proliferation  of  the 
cellular  elements  lying  in  the  Haversian  canals.  This  is  accompanied  by  a 
rapid  solution  and  removal  of  the  bone  substance,  so  that  the  size  of  the  vas- 
cular channels  of  the  bone  is  increased,  and  at  the  same  time  they  become 
irregular  in  shape  and  outline.  Thus  the  compact  tissue  is  converted  into  a 
kind  of  cancellous  tissue,  while  the  cells  of  the  cancellous  tissue  are  much 
enlarged,  and  the  bone  becomes  soft,  light,  fragile,  and  much  moister  than  in 
its  natural  state. 

In  the  microscopic  examination  of  the  interior  of  a  bone  in  an  early  stage 
of  acute  inflammation  the  vessels  in  the  Haversian  canals  are  seen  to  be 
engorged  with  blood  ;  and  numerous  round  cells,  probably  emigrated  leuco- 
cytes, are  to  be  observed  in  the  delicate  connective  tissue  outside  the  vessel. 
These  cells  rapidly  increase  in  number,  and  soon  begin  to  eat  away  and  destroy 
the  wall  of  the  Haversian  canal,  so  as  to  form  large,  somewhat  crescentie 
erosions,  which  are  sometimes  called  "  Howship's  lacuna "  (Fig.  186). 
Sometimes  the  emigration  of  leucocytes  is  so  rapid,  and  the  cell  infiltration  of 
the  connective  tissue  outside  the  vessels  so  great,  that,  being  hemmed  in  by 
the  rigid  bony  walls  of  the  canals,  they  press  upon  the  vessels  to  such  an  extent 
as  to  occlude  them,  thus  shutting  oft"  all  vascular  supply  to  the  part,  and  causing 
death  or  necrosis  of  the  portion  of  bone  supplied  by  these  vessels.  As  a 
rule,  however,  the  emigrated  leucocytes  erode  or  eat  away  the  bony  walls  of 
the  canals,  and  thus  form  spaces  filled  with  masses  of  round  cells,  and  also, 
m  many  of  them,  large  cells  containing  many  nuclei ;  each  cell  corresponding 
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to  one  of  the  cells  of  a  lacuna  (Fig.  184.)  These  large  cells  are  seen  to  bear 
a  striking  resemblance  to,  in  fact  to  be  tolerably  identical  with,  those  giant 
cells  which  are  found  in  the  marrow  of  fciital  bones,  and  in  myeloid  tumours. 


Fig.  186.  Acute  rarefying  ostitis.  «.  Embryonic  meduUary  tissue.  The  osseous  lamellae  &  are  irregularly 
eroded  aud  festooned  by  ulceration  in  consequence  of  the  production  of  medullary  cells,  as  shOH-n  at  c. 
TliB  iireparation  was  made  by  acting  on  decalcified  bone  with  chromic  acid.  Magnified  100  diameters. 
From  Cornil  and  Ranvier. 


no.  187.  Portion  of  a  section  of  bone  in  a 
condition  of  acute  inflammation,  a  ii  a. 
Bone  trabeculic.  b  h.  Giant  ccHh— so-called 
'  osteoclasts '—one  of  tUem  is  shown  more 
highly  magnified  at  ft',  c.  Pus-cells.  <Z.  A 
vein.   e.  The  blooil-clot  in  its  interior. 

Taken  from  a  patient  in  wliom  I  ampu- 
tated the  tliigh  on  account  of  acute  sup- 
puration in  tlie  knee-joint.  I  am  indebted 
to  my  colleague  Mr.  StirUng  for  the  pre- 
paration. 


Fid.  188.  A  section  from  the  s.ime  case  as  fig.  187  to 

show  the  appearances  at  the  line  of  junction  of  the 
bone  and  curtilage,  a  a  <i.  Bone  trabccula;  with 
the  bone  corpuscles  and  giaTit-cells  or  '  osteoclast';,' 
These  latter  are  scon  eating  away  not  only  the  bone- 
substance,  but  also  the  superjacent  cartilage  at  the 
line  of  junction,  ft.  The  articular  cartilage  becoming 
calcified.  At  6'  are  shown  the  cartilage-cells  with 
the  matrix  beginning  to  calcify  around  them,  and 
staining  deep  blue  with  hiv-'matoxylinc.  c.  An  artery 
cut  trausvericly.    J'nim  a  jireparation  by  Mr.  Stirling 


and  which  have  been  called  '  osteoclasts '  by  Kolliker,  from  the  function 
which  he  ascribes  to  them  of  dissolving  or  absorbingjthe  pre-existing  bone  as 
the  new  bone  is  being  formed.    Whatever  may  be  thought  of  tliis  physio- 
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logical  speculation,  the  presence  of  similar  cells  in  bone  wliicli  is  undergoing 
inflammatory  erosion  has  an  interesting  bearing  upon  it.  In  other  sections, 
taken  from  parts  where  the  bone  is  in  contact  with  cartilage  (Fig.  188),  its 
line  of  junction  is  seen  to  be  suffering  similar  erosion  from  cells  of  the 
same  nature,  sinking  into  and  sucking  out,  as  it  were,  the  tissue  both  of  the 
bone  and  cartilage,  the  latter  of  which  structures  shows  the  usual  traces  of 
inflammation  m  the  neighbourhood.  The  mode  of  development  of  these  so- 
called  osteoclasts  and  their  ultimate  fate  is  unknown.  Many  pathologists, 
however,  believe  that  they  are  merely  leucocytes  that  have  wandered  from 
the  blood-vessels.  After  the  rarefying  or  destructive  process  has  continued 
until  considerable  spaces  have  been  hollowed  out  around  the  vessels  and  filled 
Avith  these  cells,  a  process  of  vascularisation  sets  in.  Small  loops  of  blood- 
vessels project  themselves  amongst  the  cells,  and  a  true  vascular  granulation 
tissue  is  formed  exactly  analogous  to  the  granulation  tissue  formed  in  inflam- 
mation of  soft  parts,  and  which  may  undergo  identically  the  same  changes. 
The  round  cells  of  the  tissue  become  elongated  and  spindle-shaped,  then  con- 
verted into  fibre-cells,  and  eventually  fibrous  tissue  is  formed.  But  the  process, 
as  m  the  soft  parts,  does  not  stop  here  :  the  earthy  constituents  of  bone  are 
deposited  in  this  '  scar'  tissue  (for  it  is  nothing  else),  and  it  undergoes  a 
process  of  ossification,  and  the  inflamed  bone,  which,  as  we  have  seen  hi  the 
first  instance,  underwent  a  rarefying  process,  and  to  which  the  term  '  rarefying 
ostitis '  is  sometimes  applied,  now  undergoes  a  condensing  or  reproductive 
process,  to  which  the  term  '  osteo-plastic  ostitis  '  or  '  sclerosis  '  is  given. 
Sometimes,  on  the  other  hand,  instead  of  becoming  vascularised  and  converted 
into  a  new  structure,  the  cells  of  the  granulation  tissue  perish  from  malnutri- 
tion and  degenerate  into  pus-cells,  and  suppuration  in  the  bone  is  the  result. 

Inflammation  of  bone  is  generally  the  result  of  some  injury,  or  arises 
from  some  constitutional  cachexia,  as  s}T3hilis,  rheumatism,  or  scrofula.  It 
generally  comes  under  the  notice  of  the  surgeon  in  its  chronic  form  ;  the 
acuter  inflammations  of  bone  usually  beginning  either  in  the  periosteum  or 
medullary  membrane,  and  afterwards  extending  to  the  true  bone  substance. 
When  acute  inflammation  does  attack  the  bone^jroper,  for  the  causes  pointed 
•out  above,  it  speedily  resolves  itself  into  necrosis,  under  which  head  it  will 
be  considered.     Chronic  inflammation  is  usually  accompanied  by  a  con- 
siderable increase  in  the  density  of  the  bony  tissue,  so  that  the  thick- 
ness of  the  compact  wall  is  much  increased,  and  in  some  cases  the 
whole  bone  is  converted  into  compact  tissue,  no  medullary  canals  being 
perceptible ;  and  the  density  of  this  inflammatory  compact  tissue  is  much 
greater  than  that  of  normal  bone — more  resembling  ivory.    The  length  of 
the  bone  may  also  be  much  mcreased,  as  in  simple  hypertrophy.  The 
symptoms  to  which  chronic  inflammation  of  bone  gives  rise  are  pain  of  a  dull 
aching  character,  worse  at  night,  and  increased  by  exercise,  or  a  dependent 
position  of  the  part ;  enlargement  of  the  bone,  which  at  first  is  slight,  but 
becomes  greater  when  the  periosteum  becomes  secondarily  involved.  The 
disease  is,  however,  so  mixed  up  with  periostitis  that  it  is  next  to  impossible 
to  differentiate  the  two  conditions  from  each  other.    Nor  is  it  a  matter  of 
vital  importance  to  do  so,  since  the  treatment  of  the  two  conditions  is  to  a 
certain  point  the  same.    It  is  said,  however,  that,  as  a  means  of  diagnosis, 
tapping  or  percussing  the  bone  may  be  resorted  to.    If  the  condition  is  one 
of  ostitis,  a  severe  pain  will  be  felt  to  shoot  along  the  bone ;  while  in 
periostitis  the  pain  is  confined  to  the  part  struck. 

A  form  of  spongy  hypertrophy  of  the  bones  has  lately  been  described  by 
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Ostitis  de- 
formans. 


Leontiasis 
ossea. 


Periostitis. 


Simple 
local  peri- 
ostitis. 


Sir  James  Paget  under  the  name  of  Ostitis  deformans.  In  this  disease 
the  long  bones  and  the  bones  of  the  skull  are  chiefly  affected.  They 
become  increased  in  bulk  and  distorted  in  shape.  The  disease  is  probabljr 
of  an  inflammatory  nature,  the  Haversian  canals  being  found  to  contain  a 
tissue  closely  resembling  that  found  in  rarefying  ostitis,  and  to  be  '  eaten 
out  in  a  series  of  curves  or  concavities  with  the  production  of  what  are  called 
Howship's  lacunfe,  so  characteristic  of  inflammation.'  When  removed 
from  the  body  and  macerated  the  bones  are  found  to  be  enlarged  in  all  their 
dimensions,  the  compact  tissue  being  soft  and  spongy,  and  its  substance  very 
vascular.  The  surface  of  the  bone  is  roughened  under  the  periosteum. 
This  singular  disease  appears  to  have  no  causal  connection  with  any  known 
diathesis,  such  as  rheumatism,  struma,  or  syphihs.  It  generally  begins  after 
middle  life,  and  runs  a  very  slow  course,  without  affecting  the  patient's 
general  health,  nor,  indeed,  producing  any  symptoms  beyond  obscure  pains 
and  the  deformities  due  to  the  bony  overgrowths.  No  treatment  which  has- 
been  adopted  has  had  any  influence  on  its  progress. 

A  curious  hypertrophy  or  chronic  inflammation  of  the  facial  bones  has 
been  described  by  Virchow,  and  named  by  him  '  Leontiasis  ossea.'  The 
disease  begins  in  early  hfe,  and  consists  in  the  slow  and  gradual  development 
of  osseous  masses,  partaking  of  the  character  of  exostoses,  and  consisting  of 
thickened,  porous  bone,  very  irregular  and  nodular  on  its  surface,  which 
gradually  encroaches  on  the  cavities  of  the  skull  and  face,  and  produces  great 
deformity.  It  usually  causes  death  eventually  by  interfering  with  respira- 
tion or  deglutition,  or  by  the  pressure  of  the  gradually  increasing  mass  on 
the  brain. 

By  periostitis  we  mean  a  form  of  inflammation  commencing  in  the  peri- 
osteum. It  is  almost  always  associated  with  more  or  less  inflammation  of 
the  substance  of  the  bone  itself ;  yet,  as  it  is  always  spoken  of  as  a  separate 
disease,  it  may  be  better  for  practical  purposes  so  to  regard  it.  Periostitis 
occurs  in  two  very  distinct  manners  :  as  simple  local  periostitis,  and  acute 
diffuse  or  infective  periostitis. 

Simple  local  periostitis  is  a  very  common  affection,  and  may  involve  a- 
considerable  area,  or  be  limited  to  a  sm.all  extent  of  surface,  when  it  con- 
stitutes the  affection  called  '  Node.'  In  the  former  case,  where  it  affects  a 
considerable  area,  it  is  usually  chronic  in  its  nature,  and  is  really  inflamma- 
tion of  the  whole  bone,  with  more  or  less  deposit  on  its  surface,  which  may 
be  perceptible  to  the  hand  during  life,  but  in  which  there  is  also  induration 
and  thickening  of  the  whole  bone  (see  Fig.  189).  The  symptoms  are  wear- 
ing, aching  pain,  worse  at  night,  and,  after  use,  heaviness  of  the  limb ;  possibly 
some  increase  of  the  temperature ;  little,  if  any,  redness ;  and  irregular  deposit 
on  the  surface  of  the  bone.  The  disease  is  therefore  practically  the  same 
as  that  previously  described  as  chronic  ostitis,  differing  from  it  only  in  the- 
structure  in  which  the  inflammation  commenced. 

The  treatment  of  the  two  conditions  may  be  considered  together.  This 
consists  in  giving  the  part  as  much  rest  as  possible.  If  the  symptoms,  at 
the  onset  of  the  disease,  are,  as  they  sometimes  may  be,  somewhat  acute  in 
their  character,  the  patient  should  be  confined  to  bed,  with  the  leg  elevated. 
A  few  leeches  applied  over  the  inflamed  part  will  do  much  to  relieve  pain, 
if  this  is  present.  This  may  be  followed  by  hot  fomentation  or  Goulard- 
lotion,  with  opium.  If  the  disease  is  chronic,  the  treatment  consists  in  the 
proper  remedies  for  the  constitutional  state,  if  such  be  present,  combined 
with  counter-irritation.    But  it  seems  uncertain  whether  such  treatment 
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lias  really  much  specific  effect  on  the  disease,  though  rest  and  good  medical 
supervision,  no  doubt,  do  much  for  its  cure.  Iodide  of  potassium  is  the 
drug  usually  recommended  in  these  cases,  as  it  is  supposed  to  promote 
the  absorption  of  the  new  bony  material.  It  may  be  given  in  '  five-grain 
doses '  three  times  a  day,  and  the  dose  increased  if  it  is  judged  neces- 
sary. Eepeated  flying  blisters  to  the  part  is  sometimes  followed  by  good 
results,  or  the  local  application  of  mercury.  The  best  way  of  applying  this 
is  by  means  of  a  '  Scott's  Bandage  '  as  originally  recommended  by  Scott  in 
chronic  disease  of  joints.  The  compound  mercury  ointment,  spread  on 
lint,  is  first  applied  all  round  the  limb  ;  then  two  or  three  layers  of  soap 
strapping  cut  into  strips  are  firmly  and  evenly  applied  from  some  distance 


I'lu.  189.   A  iuternal  and  B  external  view  of  a  preparation  ^  .       ,  ' 

illustrating  tlie  ordiaary  anatomy  of  periostitis,  fi-om  a  for  aS  the  WOUlld  m  the  boiie 
well-marked  example  of  that  disease  in  the  Museum  of   ,      ,  .  , 


much  violence  as  ever. 
In  cases  of  periostitis  where  the  inflammation  is  limited  to  a  small  extent  Nodes, 
of  surface,  the  disease  constitutes  the  affection  called  Node,  from  the  lump 
or  '  knot '  (nodus)  which  it  produces  on  the  surface  of  the  bone.  Nodes  are 
most  common  on  the  most  superficial  bones,  as  the  cranium,  tibia,  clavicle, 
^^0.  They  are  formed  of  thickened  and  inflamed  periosteum,  raised  up  and 
separated  from  the  surface  of  the  bone  by  more  or  less  fibrinous  effusion. 
The  surface  of  the  bone  is  also  probably  inflamed. 

Their  usual  causes  are  injury,  syphilis,  rheumatism,  and  struma. ^ 

'  During  an  attack  of  typhoid  fever,  or  during  convalescence  after  the  fever,  patients 
may  be  attacked  with  painful  nodose  swellings  of  their  bones,  which  are  termed  '  typhoid 
nodes.'  They  generally  occur  on  the  tibia,  and  usually  disappear  without  treatment, 
rarely  supi  urating  or  ending  in  necrosis. 
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below  to  some  distance  above 
the  inflamed  part.  Over  the 
whole  a  starch  or  gum  bandage 
is  to  be  placed.  The  pressure 
of  the  strapping,  together  with 
the  support  which  it  affords, 
and  the  absorbing  properties 
of  the  mercurial  ointment,  fre- 
quently have  a  beneficial  effect 
on  the  disease.  The  application 
must  be  renewed  as  often  as  it 
gets  loose.  In  those  cases  of 
periostitis  or  ostitis  where  the 
pain  is  severe  and  is  wearing 
out  the  patient's  strength  or 
prevents  his  obtaining  sufficient 
rest  at  night,  it  is  sometimes 
necessary  to  make  an  incision 
through  the  periosteum  down  to 
the  bone,  and  drill,  trephine,  or 
incise  the  bone  with  a  chisel, 
according  as  the  operator  deems 
proper.  This  is  sometimes  fol- 
lowed by  immediate  relief, 
though  unfortmiately  this  re- 
lief is  not  always  permanent, 
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Acute 

diffuse  or 

infective 

periostitis. 

Acute 

necrosis. 


The  symptoms  are  pain  in  the  part,  increasing  when  the  patient  begins 
to  get  warm  in  bed,  swelhng  and  apparent  softening  of  the  affected  bone, 
which  is  really  due  to  fluid  effused  over  it.  The  swelling  is  usually  round 
and  small  like  a  half  marble. 

If  left  alone  such  nodes  pursue  one  of  three  courses  :  many  are  absorbed, 
i.e.  the  fluid  is  absorbed  as  the  inflammation  subsides  and  the  swelling 
disappears  ;  or  the  inflammatory  efl'usion  ossifies  and  a  periosteal  thickening 
of  the  bone  remains  permanently  ;  or,  finally,  suppuration  follows,  and  an 
ulcerating  carious  surface  is  exposed.  Syphilitic  nodes  occur  either  in  the 
secondary  or  tertiary  stage,  and,  as  may  be  inferred  from  what  has  been 
said  (p.  412),  those  which  are  secondary  are  more  prone  to  resolution  or 
ossification,  while  the  tertiary  nodes,  like  other  gummata,  are  more  prone 
to  suppuration  and  caries. 

The  treatment  of  nodes  consists  in  the  proper  remedies  for  the  general 
constitutional  state,  combined  with  counter-irritation.  Iodide  of  potassium 
in  moderately  large  doses,  combined  Avitli  opium,  certainly  seems  to  relieve 
the  pain  both  of  syphilitic  and  rheumatic  nodes.  Five  grains  of  the  iodide 
three  times  a  day  may  be  combined  with  ten  or  twenty  drops  of  laudanum, 
according  to  the  severity  of  the  pain,  and  the  dose  may  be  raised  to  ten  or 
fifteen  grains  of  the  salt  if  it  is  judged  necessary.  There  are  cases  where 
the  formation  of  a  node,  especially  if  the  inflammation  is  severe  and  suppu- 
ration is  threatening,  is  accompanied  with  so  great  pain  that  the  division  of 
the  periosteum  by  an  incision  reaching  from  one  side  of  the  swelling  to  the 
other  is  called  for ;  and  this  measure  often  gives  instant  and  permanent 
relief. 

Diffuse  or  suppurative  infective  periostitis,  leading  to  the  condition 
known  as  acute  periosteal  abscess  and  to  acute  necrosis,  is  one  of  the  gravest 
affections  of  bone,  frequently  producing  a  general  pyasmic  condition.  The 
disease  is  usually  believed  by  pathologists  in  this  country  to  begin  as  an  in- 
fective inflammation  of  the  periosteum,  which  rapidly  spreads  to  the  bone  and 
medullary  membrane.  Many  German  pathologists,  on  the  other  hand,  believe 
that  the  disease  begins  in  the  medullary  membrane,  and  term  it  infective  osteo- 
myelitis. On  account  of  this  difference  of  opinion  the  term  '  acute  necrosis  ' 
is  now  very  commonly  applied  to  the  disease,  and  appears  to  be  a  better  one 
than  either  of  the  other  two,  since  it  does  not  imply  any  theory,  but  simply 
points  out  the  constant  result  of  the  condition  of  inflammation,  in  which  all 
parts  of  the  bone  are  sooner  or  later  involved.  According  to  Dent,  '  the 
majority  of  English  writers  seem  to  hold  that  the  affection  either  commences 
in  the  deeper  osteo-genetic  layer  of  the  periosteum  or  as  a  superficial  ostitis.'  ' 
Exudation  takes  place  between  the  periosteum  and  the  bone,  and  the  former 
becomes  more  or  less  detached  from  the  latter.  The  effusion  rapidly  becomes 
converted  into  pus,  which  is  characterised  by  containing  large  quantities  of 
micrococci,  even  before  the  abscess  has  been  opened  and  air  admitted.  The 
inflammation  and  effusion  rapidly  spread  up  the  periosteum,  so  that  it  may 
become  separated  from  the  bone  from  one  end  of  the  shaft  to  the  other,  and 
the  whole  of  the  shaft  of  the  bone  may  lie  in  a  large  bag  of  pus,  contained  in 
the  separated  periosteum.  When  the  inflammation  reaches  the  epiphysial 
cartilage  it  usually  extends  along  this  and  destroys  it,  and  does  not  extend  into 
the  epiphysis  or  implicate  the  joint.  So  that  in  extreme  cases  which  have  been 
left  untreated  the  whole  of  the  shaft  of  the  bone  may  become  separated  from 
its  epiphyses,  and,  lying  in  a  bag  of  pus,  may  undergo  complete  necrosis. 

'  '  Med.-Chir.  Trans.'  vol.  Ixiv.  p.  309. 
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Finally,  the  periosteum  nlay  be  destroyed  and  the  pus  efiused  into  the 
surrounding  tissues. 

The  inflammation  is  evidently  infective,  for  it  has  a  tendency  to  spread, 
not  only  along  the  periosteum,  but  through  the  connective  tissue  of  the 
Haversian  canals  to  the  medulla,  which  is  often  seen  in  these  cases  to  be  in 
a  condition  of  diffused  suppuration.  Moreover,  it  is  always  accompanied  by 
a  profound  septicjemia,  and  veiy  often  terminates  in  pyjemia,  even  before  the 
abscess  has  been  opened.  The  pus  formed  between  the  periosteum  and  the 
bone  appears  invariably  to  teem  with  micro-organisms,  though  no  special  form 
has  been  recognised  as  the  infecting  source  of  this  disease. 

Acute  necrosis  is  a  disease  of  early  life,  occurring  most  frequently  some 
little  time  before  puberty,  though  it  may  occur  some  years  before  the  advent 
of  this  period.  It  is  said  to  be  more  common  in  boys  than  in  girls.  In  a 
considerable  number  of  cases  there  is  a  history  of  some  slight  injury  to  the 
bone  some  few  days  before  the  appearance  of  the  symptoms,  such  as  a  kick 
on  the  shin,  a  blow  from  a  cricket-ball,  and  such  like,  which  caused  a  little 
pain  at  the  time  and  was  then  forgotten.  It  is  conceivable  that  there  may 
Iiave  been  some  slight  bruising  of  the  periosteum  and  injury  of  tissue  so 
that  the  micro-organism  found  a  suitable  habitat  or  '  hot-bed  '  in  which 
to  flourish.  It  occurs  most  frequently  in  debilitated  children— either  those 
of  a  scrofulous  diathesis,  or  those  recovering  from  one  of  the  eruptive  fevers 
of  childhood,  or  from  some  other  disease  which  has  reduced  the  child's 
condition  below  par. 

The  symptoms  are  very  acute,  and  are  ushered  in  Avith  high  fever  and 
great  constitutional  disturbance — headache,  thirst,  sickness,  diarrhoea,  and 
generally  delirium.  The  temperature  is  raised  to  103°  or  104°  F.  There  is 
intense  pain  complained  of  along  the  course  of  one  of  the  long  bones,  especially 
the  tibia,  femur,  or  humerus,  which  is  so  great  that  the  child  dreads  the 
slightest  touch,  and  even  the  pressure  of  the  bedclothes  is  painful.  There 
is  swelling  along  the  bone,  at  first  tense  and  resisting,  and  evidently  connected 
with  the  bone.  The  skin  is  white  and  waxy,  except,  perhaps,  sometimes  in 
a  subcutaneous  bone  like  the  tibia,  when  it  is  red  and  glazed.  After  a  time, 
if  the  case  is  left  untreated,  the  swelling  becomes  softer,  and  fluctuation  is 
perceived,  and  the  skin  becomes  dusky  red  and  oedematous.  A  soft  crepitus 
may  now  occasionally  be  felt  at  the  epiphysial  line,  and  an  increased  mobihty 
in  the  continuity  of  the  bone  in  this  situation.  The  fever  still  continues, 
and  pyaemic  symptoms  may  set  in,  even  before  the  abscess  is  opened,  and 
i  erminate  the  existence  of  the  child.  The  disease  is  very  liable,  in  the  early 
stage,  to  be  mistaken  for  acute  rheumatism,  the  intense  fever,  the  acute  pain, 
and  the  swelling  pointing  to  this  affection.  If  the  child  does  not  die  from 
the  immediate  effects  of  the  disease,  death  of  the  whole,  or  a  portion,  of  the 
shaft  of  the  bone  takes  place,  and  the  matter,  finding  its  way  to  the  surface, 
bursts  through  the  skin  or  is  evacuated  by  the  surgeon's  knife.  New  bone 
IS  formed  on  the  internal  surface  of  the  separated  periosteum,  and  this  forms 
I  new  bony  cavity,  in  which  the  necrosed  bone  lies  loose.  This  is  termed  a 
rqtcestntm,  and  in  the  new  'periosteal'  bone  openings  are  left,  termed 
I  doacce,  which  communicate  by  sinuses  with  the  surface  of  the  body,  through 
I    which  pus  is  discharged. 

The  treatment  of  this  formidable  affection  in  its  acutest  forms  must  be 
very  energetic  and  decided.  A  free  incision  should  be  made  down  to  the  bone 
as  soon  as  the  nature  of  the  case  is  detected ;  there  should  be  no  delay,  no 
waitmg  until  the  presence  of  suppuration  is  estabhshed.    This  incision  must 
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be  made  Avitli  the  strictest  antiseptic  precautions,  and  free  drainage  provided 
for.  The  patient  must  be  supported  during  the  ensuing  fever  and  exhaustion  ; 
a  sharp  watch  must  be  Ivept  for  any 
secondary  abscesses,  and  they  must  be 
opened  as  soon  as  they  are  discovered. 
If  the  whole  of  the  shaft  is  separated 
from  the  epiphysis  and  hes  loose  it 
should  be  removed  at  once  ;  and  even 
if  only  a  portion  of  the  length  of  the 
shaft  is  completely  denuded  of  peri- 
osteum and  must  therefore  inevitably 
perish  throughout,  it  is  better  to  en- 
large the  opening  in  the  periosteum 
and  saw  off  the  exposed  part.  In 
these  cases  the  medullary  tissue  is 
generally  in  a  condition  of  diffuse 
suppuration  ;  and  this  proves  a  source 
of  infection,  maintaming  the  fever  and 
high  temperature.  The  operation  is 
one  which  I  have  performed  myself 
and  seen  my  colleagues  perform  on 
many  occasions  ;  and  it  is  surprising 
to  see  how  on  the  removal  of  the  bone 
the  fever  subsides  and  the  temperature 
falls  to  normal.  Satisfactory  regene- 
ration of  new  bone  takes  place  from 
the  periosteum  which  is  left,  and  all 
that  is  necessary  is  to  maintain  the 
limb  the  same  length  as  the  other  by 
means  of  some  appropriate  splint  and 
keep  the  cavity  thoroughly  drained. 

When  inflammation  affects  chiefly 
or  entirely  the  medullary  cavity  and 
the  lining  membrane  of  the  cancelli, 
the  disease  is  called  osteo-myelitis.  It 
may  occur  either  as  a  simple,  non- 
infective  osteo-myelitis,  which  may  be 
acute  or  chronic,  or  as  a  diffuse,  septic, 
osteo-myelitis,  which  is  always  acute. 

The  simple,  non-mfective  osteo- 
myelitis always  arises  from  injury,  and 
is  not  of  much  clinical  importance. 
In  fact,  it  is  a  necessary  factor  in  the 
repair  of  injury  of  bone,  as  after  frac- 
ture and  amputation.  It  is  attended 
with  the  exudation  of  inflammatory 

products.       The    marrow    first    of   all  fig.  190.   The  entire  dinpliysisol  the  tiWa, necrosed 

f                    /.         1     1        T        1  i"  •»  C!»9C  of  ncute  periostitis.   The  wliolc  Done 

becomes    OI    a    dark-red    colour,    then  was  removed  bv  subperio.stwU  resection  ft  montli 

T                            T                1    ..          ,.  after  the  commencement  of  tlic  disease,  (hce 

disappears,    and   granulation    tissue  •  Lancet,'  wa,  vol.  i.  p.  340.)  The  line  M 

takes  its  place.    In  the  simple  frac-  ^';l7ll\::^Z%t^t'';.u^^^^^^^ 
ture,  or  injury  to  bone  unattended 

by  exposure  to  air,  the  granulation  ?;;o;,';'2n|i~a™''392''''"'''' ^''""^ 
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tissue  becomes  converted  mto  fibrous  tissue,  and  then  bone,  forming  an 
'  internal  callus.'  In  the  compound  fracture  and  amputation,  where  the 
-wound  in  the  bone  is  exposed  to  the  air,  the  granulation  tissue  may  become 
converted  into  pus,  and  there  may  be  total  disorganisation  of  the  internal 
part  of  the  bone,  frequently  extending  through  its  entire  thickness,  and  ulti- 
mately leading  to  death  of  the  whole  shaft  for  a  variable  length.  Thus  are 
produced  those  long  tubular  sequestra  which  separate  from  the  femur  or' 
other  bones  after  amputation  (Fig.  191).  This  disease  requires  no  active 
treatment.  All  that  is  necessary  is  to  provide  for  the  free  exit  of  discharges, 
and  to  wait  until  the  dead  bone  is  felt  to  be  loose,  or  until  the  lapse  of  time 
renders  it  probable  that  it  will  be  found  so.    Then  the  soft  parts  are  to  be 

freely  dissected  oflf  the  end  of  the  bone  and  the 
sequestrum  twisted  out  with  a  pair  of  strong 
bone-forceps. 

Diffuse  or  septic  osteo-myelitis  is  pathologically 
identical  with  the  disease  above  described  as  acute 
diffuse  septic  periostitis,  the  one  disease  affecting 
the  medullary  tissue,  the  other  the  covering  of 
the  bone.  In  fact,  one  form  of  this  disease,  the 
idiopathic  osteo-myelitis,  or  that  occurring  without 
a  wound,  is  described  by  German  authors  as  the 
same  disease  as  that  which  we  have  considered 
above  as  acute  diffuse  periostitis,  and  will  not 
further  be  referred  to.  We  shall,  therefore,  con- 
fine our  attention  to  those  cases  of  diffuse  septic 
osteo-myelitis  where  there  is  an  open  wound  in 
the  bone,  as  in  a  compound  fracture,  and  es- 
pecially gunshot  fracture,  or  after  amputation ; 
bearing  in  mind,  however,  that  there  is  an  exactly 
identical  condition,  which  may  be  set  up  where 
there  is  no  visible  opening  by  means  of  which 
micro-organisms  could  be  introduced. 

The  traumatic  form  of  diffuse  osteo-myelitis  is 
of  septic  origin,  and  is  due  to  the  decomposition 
of  discharges  in  contact  with  the  exposed  medul- 
lary tissue.  The  disease  is  therefore  of  much 
less  common  occurrence  than  formerly,  since  more 
attention  has  been  paid  to  the  cleanliness  and 
efficient  drainage  of  wounds.  It  is  an  affection 
well  known  by  its  post-mortem  appearances, 
stage  of  the  disease  the  whole  medullary  mem- 
brane, includuig  in  some  cases  that  lining  the  cancelh,  injected,  thickened, 
sprinlded  here  and  there  with  ecchymoses,  and  very  soon  permeated  with 
purulent  extravasation.  The  disease  generally  proves  fatal  at  this  point 
from  pyaemia  ;  for  the  veins,  lying  in  rigid  canals,  cannot  readily  collapse, 
and  thrombi  form  in  them.  These  thrombi,  being  impregnated  with  septic 
material  from  the  unhealthy  processes  going  on  in  the  wound,  disintegrate, 
and  are  washed  away  in  the  circulation,  and,  forming  emboh  in  the  small 
vessels  of  other  parts  of  the  body,  cause  secondary  abscesses  wherever 
they  lodge  (Figs.  192  and  198).  If  the  case  does  not  prove  fatal,  the  matter 
must  make  its  way  to  the  exterior  through  some  sinus  ;  the  interior  of  the 
bone  will  die  and  form^  a  slough  or  sequestrum,  the  compact  tissue  being 


i'li^.  VJl.  Upper  portion  of  humerus 
exarticulated  for  uecrosis  after 
osteo-myelitis.  Ampvitation  of 
the  arm  had  previously  been 
performed.  The  necrosis  does 
uot  extend  into  the  tuberosities, 
neck,  or  head  of  the  bone,  which, 
however,  are  expanded  by  in- 
flammation (sometimes  called  os- 
teoporosis).— After  Longmore, 
in  '  Iled.-Chir.  Trans.'  vol.  xlviii. 

which  show  in  the  first 
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thickened  and  periosteal  deposit  formed  on  the  surface,  or  the  whole  thick- 
ness of  the  bone  may  die  (Fig.  194). 

The  symptoms  during  life  are  not  equally  familiar  ;  nor  is  the  disease 
often  distnictly  diagnosed,  except  in  the  case  of  amputation,  when  the 
cut  end  of  the  medullary  cavity  is  exposed  to  view.  In  such  cases,  if  the 
medullary  tissue  becomes  inflamed,  there  will  be  seen  sprouting  from  the 
cut  end  of  the  bone  a  large  fungous  granulation,  in  which  specks  of  bone 
can  be  recognised;  but  in  other  instances,  where  the  medullary  cavity 
cannot  be  examined,  we  must  endeavour  to  recognise  the  disease  by  its 
general  symptoms.  In  such  cases  the  symptoms  will  much  resemble  those 
of  pyfemia,  viz.  rigors  and  acute  traumatic  fever,  but  with  the  addition  of  - 


seum  of  St.  George's       Fir;.  193  Infiamraation  of  tlic  femoral  are  risible  throusrli  tin-  cloucso. 

Hospital.  veiu  from  the  same  case.  — After  Longmore,  ibid. 

more  or  less  pain  in  the  part  and  swelling  of  the  whole  limb,  not  due  to 
superficial  oedema.  If  the  limb  be  examined  by  a  free  incision  down  to  the 
bone  under  anaesthesia,,  which,  under  such  circumstances,  is  usually  justifi- 
able, it  will  be  found  that  the  periosteum  has  receded  or  is  receding  from  the 
bone  ;  and  if  the  medullary  tissue  can  be  exposed  it  will  be  found  to  be  sup- 
purating. In  the  acute  cases  of  this  formidable  disease  there  can  be  no 
question  of  the  advisability — in  fact,  the  absolute  necessity — of  instant  am- 
putation of  the  limb  above  the  inflamed  bone,  if  the  patient  is  to  have  any 
chance  of  life  ;  for  the  disease  has  a  great  affinity  with  pyaunia,  which  rapidly 
folloAvs  in  the  great  majority  of  cases  if  they  survive  long  enough  for  the 
symptoms  to  develop  themselves  completely.    Unfortunately  it  is  extremely 
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difficult  to  distinguish  the  symptoms  at  the  outset,  and  in  many  cases,  which 
are  taken  for  mere  osteo-myehtis,  pyaemia  has  really  commenced.  In  those 
cases  where  amputation  is  impossible,  it  has  been  suggested  to  lay  the 
medullary  cavity  freely  open  with  chisel  or  trephine,  scrape  out  the  medul- 
lary tissue  with  a  sharp  spoon,  and  apply  iodoform.  The  treatment  certainly 
merits  a  trial,  and  if  performed  early  might  probably  be  followed  by  a  good 
result. 

A  very  analogous  condition  to  septic  osteo-myelitis  and  to  septic  perios-  Acute 
titis  occasionally  attacks  the  epiphysial  cartilage  of  quite  young  children  and  epiphysitis, 
is  termed  acute  epiphysitis.  It  is  probably  in  most  cases  an  infective  inflam- 
mation, the  cause  of  which  is  not  always  evident,  though  it  is  frequently 
attributed  to  uijury.  It  appears  to  commence  in  the  layer  of  ossifying 
cartilage,  and  rapidly  runs  on  to  suppuration  with  disintegration  of  the 
cartilage  and  separation  of  the  epiphysis  from  the  shaft  of  the  bone. 

It  occurs  in  infants  or  young  children,  usually  under  twelve  months  in  age, 
and  generally  in  those  who  are  feeble  and  sickly,  either  from  some  inherited 
•  condition  or  from  improper  feeding.  The  parts  most  frequently  affected  are 
the  two  epiphyses  of  the  femur  and  of  the  humerus.  The  disease  is  ushered 
in  with  profound  constitutional  disturbance,  the  child  is  manifestly  very  ill, 
with  a  high  temperature,  hot  skin,  constant  moaning  and  crying  out,  and 
restlessness.  There  is  frequent  vomiting  and  diarrhoBa.  The  affected  part 
becomes  swollen,  red,  hot,  and  tender,  and  soon  grating  on  moving  the 
epiphysis  on  the  shaft  of  the  bone  can  be  felt,  with  increased  mobility  of  the 
one  part  on  the  other.  There  is  usually  extreme  depression  of  the  vital 
powers,' and  the  child  frequently  succumbs  in  two  or  three  days.  The  treat- 
ment is  the  same  as  for  the  other  forms  of  infective  inflammation  of  bone : 
free  and  early  incisions,  washing  out  the  part  with  some  antiseptic  solution, 
and  careful  drainage.  At  the  same  time  the  child's  strength  is  to  be  main- 
tained by  every  possible  means. 

One  of  the  most  curious  local  results  of  ostitis  is  the  formation  of  a  Chronic 
chronic  abscess  in  the  cancellous  tissue.    This  occurs  most  often  in  the  ahscess. 
cancellous  tissue  of  the  head  of  the  tibia — not  unfrequently  in  that  of  its 
lower  end  (Fig.  195) — or  in  the  lower  end  of  the  femur.     It  has,  how- 
ever, also  been  noticed  in  many  other  parts  of  the  skeleton,  and  occaisionally 
occupies  a  circumscribed  part  of  the  medullary  cavity. 

.  The  symptoms  are  obscure,  and  the  diagnosis  is  formed  more  by  their 
persistence  and  by  their  resisting  the  treatment  which  usually  relieves  rheu- 
matic pain  in  the  bone  than  by  any  striking  pathognomonic  sign.  There  is 
constant  wearing  pain  referred  to  the  part,  with  little  or  no  external  inflam- 
mation, perhaps  a  little  enlargement,  and  usually  some  local  tenderness. 
"When  the  abscess  lies  very  near  the  cavity  of  a  joint  the  inflammation  may 
be  propagated  to  the  joint,  giving  rise  to  occasional  attacks  of  synovitis,  and 
in  such  cases  there  is  considerable  risk  that  the  abscess  may  burst  into 
the  joint,  and  so  lead,  in  all  probability,  to  the  loss  of  the  limb  or  joint 
(Fig.  196). 

The  abscess  is  almost  always  seated  in  the  cancellous  tissue,  and  the  bone 
around  is  usually  somewhat  thickened  by  inflammation  (as  in  Fig.  197),  and 
it  seems  to  be  due,  in  most  cases  at  any  rate,  to  contusion  of  the  surface.  In 
a  striking  case  which  occurred  to  me  some  years  ago,  the  disease  dated  from 
a  contusion  by  spent  shot  received  at  the  battle  of  the  Alma,  more  than  fif- 
teen years  previously.  In  some  of  these  cases  the  abscess  contains  a  nodule 
of  dead  bone,  and  it  seems  very  probable  that  in  such  cases  a  portion  of  the 
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interior  of  the  bone  has  been  so  far  detached  from  the  neiglibouring  parts 
as  to  have  perished.  There  are,  however,  many  cases  in  which  there  has 
been  no  injury  whatever.  It  very 
frequently  occurs  in  scrofulous  sub- 
jects, and  is  probably  then  due  to 
the  deposit  of  tubercle  in  the  can- 
cellous structure.  In  some  cases  it 
has  been  attributed  to  inflammation 
of  a  rheumatic  nature,  the  result  of 
cold.'  The  pus  may  remain  en- 
cysted in  the  cavity  for  a  very  long 
period,  possibly  for  the  whole  of 
life,  since  one  of  the  earliest  effects 
of  the  inflammation  is  to  produce 
hardening  ('  sclerosis  ')  of  the  bony 
walls  of  the  cavity.  But  in  other 
cases  it  does  slowly  make  its  way 
either  to  the  cutaneous  or  the  arti- 
cular surface  (Fig.  196),  and  I  have 
known  a  case  in  which  on  turning 
down  the  periosteum  a  small  open- 
ing was  perceived  leading  into  the 
abscess. 

It  is  of  great  importance  to 
diagnose  this  afl'ection  with  at  any 
rate  such  an  approach  toward  cer- 
tainty as  will  justify  the  surgeon  in 
applying  the  trephine.  When  once  the  abscess  has  been  opened  the  pain  will 
cease,  the  cavity  slowly  fill  up,  and  the  patient  be  restored  to  perfect  health. 
Mr.  Carr  Jackson  {op.  cit.)  justly  rehes  principally  on  the  severity,  the  con- 


Fis.  195.  Chronic  abscess  in  the  lower  end  of  the  tibia. 
From  a  patient  under  the  care  of  Sir  B.  Brodie  (see 
his  Works,  vol.  iu.  p.  404).— St.  George's  Hos])ital 
Museum,  Ser.  ii.  No.  30. 


Fia.  196.  Drawing  of  the  lower  end  of  the  femur  from 
a  case  of  excision  of  tlie  knee.  An  abscess  which 
has  formed  above  the  position  of  the  epiphysial  lino 
has  made  its  way  into  the  joint.  The  cartilages  are 
seen  ulcerated.  A  jirobe  passed  throupli  the  track 
of  the  abscess  shows  its  oi)ening  into  the  articular 
cavity. — From  a  drawing  in  the  Museum  of  St. 
George's  Hosjiital,  Ser.  xxi.  Js'o  66li.' 


Fig.  197.  Unsuccessful  trc)>hining  in  abscess  of 
bone.  a.  The  point  where  the  trephine  was 
ajiplicd,  about  half  an  inch  from  the  abscess, 
b.  The  wall  of  the  bone,  thickened  by  inflani- 
nintioii.  c.  The  cavity  of  the  abscess.  </.  The 
jiyogenic  membrane.  St.  George's  Hospital 
jinseum.  .Sor.  ii.  ICo.  31.— From  'Syst.  of  Surg.' 
3rd  od.  vol.  ii.  p.  288. 


'  See  the  third  case  in  Mr.  Carr  .Jackson's  pami^hlet  '  On  Circumscribed  Abscess  of 
Bone,'  London,  18G7. 
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tiuuance,  and  the  paroxysmal  character  of  the  pain,  and  on  the  locahsed  ten- 
derness, sometimes  referred  to  a  single  definite  spot,  pressure  on  which  gives 
rise  to  the  most  agonising  sensation.  It  must  be  admitted,  however,  that 
the  diagnosis  is  not  easy.  Sir  B.  Brodie  relates  a  case  in  which  he  applied 
the  trephine  and  found  no  pus  ;  Mr.  C.  Jackson  recorded  a  similar  mstance, 
and  one  lately  occurred  in  my  own  practice.  In  all  these  cases  it  is  true  that 
the  operation  did  good;  and  it  maybe  conjectured  either,  as  Mr.  Jackson 
seems  to  think,  that  there  was  a  minute  quantity  of  pus,  which  was  not  seen 
at  the  operation,  but  the  evacuation  of  which  relieved  the  pain,  or  that  the 
rehef  was  due  to  the  incision  of  the  tense  and  indurated  periosteum  and 
shell  of  the  bone.  Li  such  cases,  however,  there  has  been,  at  any  rate, 
ostitis,  and  the  treatment  by  incision  is  a  rational  one  whether  necessary  or 
not.  But  there  can  be  no  doubt  that,  in  many  instances,  the  mistake  has 
been  made  of  taking  what  is  merely  a  neuralgic  or  hysterical  affection  for 
abscess  of  bone.  Therefore  the  greatest  care  should  be  taken  by  the  surgeon 
to  assure  himself  of  the  reality  of  organic  lesion,  or  at  least  to  have  the 
strongest  evidence  of  it  before  undertaking  an  operation  which  is  certainly 
serious,  though  not  often  fatal.  The  operation  is  a  simple  one.  The  sur- 
geon, as  Mr.  Jackson  recommends,  would  do  well  to  mark  out  on  the  skin 
previously  the  precise  spot  to  which  the  pain  or  tenderness  is  referred.  The 
patient  being  fully  narcotised,  a  crucial  incision  should  be  made  down  to  the 
bone,  the  periosteum  turned  down  by  a  similar  crucial  incision,  and  the 
trephine  applied  to  the  spot  marked.  If  no  pus  be  found  it  is  well  to 
perfai-ate  the  walls  of  the  trephine  hole  in  various  directions  with  a  brad-awl 
or  small  chisel,  in  order  to  see  whether  the  matter  may  be  situated  in  the 
immediate  neighbourhood.  This  was  the  case  in  the  patient  from  whom 
Fig.  197  was  taken.  The  trephine  has  been  applied  close  to  the  collection 
of  matter,  but  the  latter  was  not  opened,  and  the  patient  remained  unreheved 
till  his  death.' 

The  figure  illustrates  almost  every  point  in  the  surgery  of  the  disease — 
the  small  cavity  in  the  head  of  the  bone,  lined  (as  these  abscesses  almost 
always  are)  by  a  very  definite  pyogenic  membrane,  the  slight  tumefaction  of 
the  bone  caused  by  the  thickenhig  of  its  periosteum,  the  induration  of  the 
bone  around,  and  the  tendency  which  the  matter  has  to  make  its  way,  how- 
ever slowly,  to  the  surface,  for  all  the  bone  which  covered  the  matter  has  been 
removed  at  one  point,  and  the  wall  is  formed  by  the  thickened  periosteum 
only. 

Caries  is  a  more  advanced  stage  of  that  condition,  which,  as  we  have  seen  Caries, 
•above,  exists  in  all  inflammation  of  bone,  viz.  rarefaction.  As  we  have  already 
shown,  when  a  bone  becomes  inflamed,  there  is  first  a  stage  of  vascular  en- 
gorgement and  exudation  of  leucocytes,  and  then  the  original  structure  of 
the  bone  disappears,  and  is  replaced  by  a  new  inflammatory  tissue.  Caries  is 
merely  a  more  advanced  state  of  this  same  rarefactive  process,  when  the 
<;hanges  have  gone  on  to  such  an  extent  that  the  whole  of  the  tissues  of  the 

'  Or  possibly  till  the  limb  was  amputated.  In  the  hospital  catalogue  it  is  said  that 
*  the  patient  died  some  short  time  afterwards,  and  the  abscess  was  then  discovered.'  Yet 
Sir  B.  Brodie  alludes  as  follows  to  an  exactly  similar  case,  and  Mr.  Carr  Jackson  says  that 
this  preparation  is  taken  from  that  case  :  '  A  very  experienced  hospital  surgeon  applied 
the  trephine  for  a  supposed  abscess  in  the  head  of  the  tibia.  No  abscess,  however,  was 
discovered,  and  in  consequence  the  limb  was  amputated.  On  the  parts  being  examined 
afterwards  the  abscess  was  discovered  at  a  small  distance  from  the  perforation  made  in 
the  operation,  and  it  was  plain  that  the  removal  of  a  small  portion  more  of  the  bone 
"Would  have  preserved  the  patient's  limb.' 
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bone  have  disappeared  and  are  replaced  by  granulation  tissue.  Some  patho- 
logists, however,  would  limit  the  word  caries  to  those  cases  of  rarefying 
ostitis  where  suppuration  has  taken  place,  as  the  result  of  the  conversion  of 
the  granulation  tissue  into  pus  ;  and  indeed  the  word  caries  is  employed  with 
considerable  looseness,  and  it  would  be  better  if  it  were  done  away  with 
altogether,  and  the  inflammation  of  bone  which  leads  to  caries  described,  as 
it  sometimes  is,  as  '  rarefying  ostitis,'  and  then  each  variety  as  regards' its 
causation  and  results  could  be  described  separately. 

Caries  or  rarefying  ostitis  commences,  then,  as  an  inflammation  of  bone. 
The  blood-vessels  dilate  and  there  is  an  exudation  of  leucocytes  and  liquor 
sanguinis.  This  exudation  collects  in  the  Haversian  canals,  forming  masses 
of  granulation  tissue  which  eat  into  and  destroy  the  walls  of  the  canals, 
forming  crypts  or  recesses  (Howship's  lacuna)  which  are  filled  with  granu- 
lation tissue.  So  far  the  process  has  been  one  of  simple  ostitis,  and  here  it 
may  stop,  the  granulation  tissue  becoming  absorbed,  or  undergoing  a  process 
of  ossification  and  becoming  converted  into  new  bone.  But  in  caries  the 
rarefying  process  goes  on,  the  granulation  tissue  increases  more  and  more  in 
quantity,  and  gradually  eats  away  and  replaces  the  natural  tissues.  The 
disease  is  most  common  in  the  spongy  bones,  the  cancelh  of  which  become 
thinned  and  absorbed  and  finally  disappear,  so  that  at  last  we  may  have 
nothing  else  but  a  thin  shell  of  compact  bone,  containing  little  but  granula- 
tion tissue.  Changes,  however,  occur  in  this  embryonic  tissue  which  gene- 
rally proceed  side  by  side  with  the  process  above  described,  so  that  we  rarely 
find  the  ivhole  of  the  cancellous  tissue  of  a  bone  destroyed  and  replaced  by 
granulation  tissue,  but  while  this  process  is  going  on  in  one  part  of  a  bone, 
in  another  the  further  changes  in  this  tissue  which  we  have  now  to  describe 
are  taking  place. 

In  the  first  place,  the  most  common  change  which  this  material  under- 
goes is  one  of  degeneration,  and  it  becomes  converted  into  pus  ;  and  thus  we 
have  an  abscess  formed.  Generally,  however,  this  retrograde  metamorphosis 
takes  place  before  the  whole  of  the  bony  tissue  has  been  absorbed,  and  we 
have  the  remains  of  the  softened  and  expanded  bone  infiltrated  with  purulent 
matter. 

In  some  instances  the  granulation  tissue  is  formed  with  great  rapidity — 
more  rapidly  than  it  is  converted  into  pus.  We  then  find  it  destroying  the 
bone  and  sprouting  on  the  surface  of  the  skin  or  into  joints,  and  this  form 
has  received  the  name  oi  caries  fimgosa.  Again,  in  other  cases  the  granu-' 
lation  tissue  becomes  converted  into  pus  before  it  has  had  time  to  destroy 
and  replace  the  bone.  Under  these  circumstances,  the  bone,  being  deprived  of 
all  nutrition  from  being  infiltrated  with  pus,  dies  en  masse,  and  we  find  por- 
tions of  dead  bone,  worm-eaten  and  partially  disintegrated,  lying  in  the  sup- 
purating cavity  which  has  been  formed  by  the  conversion  of  the  granulation 
tissue  into  pus.    To  this  condition  the  term  necrotic  caries  is  apphed. 

Secondly,  the  granulation  tissue  may  not  become  converted  into  pus.  It 
may  undergo  a  process  of  fatty  degeneration  and  caseation  without  suppura- 
tion, and  finally  may  wither  away  and  absorb  or  become  calcified.  This  is 
termed  caries  sicca,  and  is  often  seen  in  Pott's  disease  of  the  spine,  where 
there  may  be  extensive  caries  and  destruction  of  the  cancellous  tissue  of  tbe 
bodies  of  the  vertebra?  without  any  formation  of  matter. 

Or,  finally,  the  granulation  tissue,  as  in  soft  parts,  after  having  destroyed 
and  replaced  the  bone,  may  undergo  a  process  of  organisation,  and  become 
converted  into  fibrous  tissue  or  scar  tissue  and  eventually  ossify. 
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There  can  be  no  question  that  caries  occurs  most  frequently  in  strumous 
subjects,  and  in  many  cases  is  due  to  some  slight  exciting  cause,  as  an  injury 
which  in  a  healthy  subject  would  be  followed  by  no  evil  results.  In  the 
strumous  subject,  however,  it  sets  up  a  chronic  inflammation,  which  persists 
and  constitutes  a  favourable  nidus  for  the  development  of  tubercle,  which 
caseates  early,  and  subsequently  softens,  exciting  inflammation  in  the  parts 
around.  It  is  therefore  both  the  cause  and  the  consequence  of  scrofulous  caries. 
Attention  has  been  drawn  to  the  fact  that  caries  most  commonly  occurs  in  can- 
cellous bones,  such  as  the  bones  of  the  tarsus  and  spine  and  the  epiphysial  ex- 
tremities of  the  ends  of  long  bones,  where  red  marrow  is  found.  Now  this 
red  marrow  has  long  been  known  to  physiologists  to  be  identical  in  structure 
and  function  with  the  adenoid  tissue  of  lymphatic  glands,  and  the  two  diseases 
of  scrofulous  glandular  inflammation  and  scrofulous  caries  would  appear  to 
be  identical.  In  both  there  is  some  irritation  which  excites  an  hypersemia 
of  the  tissue ;  in  both  this  is  attended  by  a  deterioration  of  the  structure  of 
the  part  which  forms  a  suitable  nidus  or  soil  for  the  development  of  tubercle  ; 
in  both,  at  all  events  in  very  many  instances,  tubercle  bacilli  and  giant  cells 
are  found  ;  and  this  renders  it  probable  that  a>n  ordinary  strumous  gland  and 
caries  of  bone,  as  it  usually  occurs,  are  identical  diseases.  As  in  strumous 
glands,  so  in  caries,  in  the  majority  of  cases,  cheesy  deposit  is  to  be  found  in 
the  inflamed  bone  (as  in  Figs.  203,  204,  p.  450) ;  and  some  authors  would 
consider  this  as  the  product  of  tubercle,  whether  this  was  the  starting-point  of 
the  disease  or  whether  it  occurred  as  a  secondary  complication.  Caries  may, 
however,  also  be  the  result  of  syphilis  when  it  principally  affects  the  com- 
pact bones,  especially  those  of  the  cranium,  the  nasal  bones,  the  palate,  and 
the  tibia.  It  is  then  usually  the  result  of  a  subperiosteal  gumma,  but  may 
be  due  to  a  gummatous  tumour  in  the  substance  of  the  bone.  The  bone 
substance  is  absorbed  and  replaced  by  granulation  tissue  exactly  in  the  same 
way  as  in. strumous  caries,  with  or  without  suppuration.  Usually  there  are 
a  number  of  these  deposits,  so  that  the  bones  present  a  peculiar  worm- 
eaten  appearance  ;  and  frequently  it  presents  the  particular  form  which  has 
been  described  as  necrotic  caries,  when  portions  of  bone  die  en  masse,  pro- 
bably from  the  inflammation  being  more  intense  and  producing  acute  stran- 
gulation of  the  vessels  and  death  of  the  bone  before  the  inflammatory  exu- 
dation has  had  time  to  absorb  the  implicated  portion.  Caries  independent 
of  any  constitutional  cause  and  depending  solely  on  a  local  cause  is  not 
common. 

The  symptoms  of  caries  are,  in  their  earliest  stage,  very  equivocal,  and 
are,  in  fact,  those  of  chronic  ostitis.  There  is  pain,  especially  on  jarring 
or  striking  the  bone,  with  slight  enlargement.  This  is  followed  by  redness 
and  a  certain  amount  of  swelling  and  oedema  of  the  soft  parts,  and  eventually 
by  a  sensation  of  fluctuation,  the  changes  being  exceedingly  slow  and  chronic 
in  their  progress.  But  there  are  also  the  symptoms  of  chronic  ostitis.  After 
the  abscess  has  burst  or  has  been  opened  there  is  often  no  difficulty.  There 
is  a  sinus  leading  down  to  exposed,  softened,  rough  bone,  which  bleeds 
readily  under  the  touQh  of  the  probe.  The  discharge  has  sometimes  the 
foetid,  offensive  smell  of  putrefying  bone,  but  by  no  means  always.  But  in 
many  cases  of  deep-seated  caries,  the  diagnosis  is  often  only  inferential,  i.e. 
no  other  cause  can  be  assigned  for  the  persistence  of  discharge,  with  perhaps 
*some  pain  or  symptoms  of  inflammation  around  the  bone.  Often  also  the 
prominence  of  the  granulations  around  the  opening  of  a  sinus  gives  indication 
of  the  presence  of  an  abiding  source  of  irritation  below,  which,  if  not  a  foreign 
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body,  can  hardly  be  anything  except  a  piece  of  dead  or  diseased  bone.  If  a 
carious  bone  is  removed  from  the  body  it  is  found  to  be  in  various  degrees 
of  softening.  Sometimes  it  consists  of  merely  tlie  outside  shell  of  compact 
tissue,  which  may  be  expanded,  filled  with  pinkish  granulation  tissue  or 
broken-down  suppurating  material— a  condition  to  which  the  older  authors 
applied  the  term  S2nna  veniosa ;  or  the  remains  of  the  cancellous  bony  tissue 
may  be  present,  softened  and  infiltrated  with  inflammatory  products,  so  that 
it  can  be  cut  with  a  knife.  These  inflammatory  products  consist  of  semi- 
gelatmous  or  purulent  material,  mixed  in  greater  or  less  proportions  with 
cheesy  matter.  After  maceration,  the  bone  presents  a  beautiful,  porous, 
worm-eaten  appearance,  exceedingly  light 
and  fragile,  and  weighing  very  much  less 
than  the  healthy  bone  (Fig.  198). 

The  treatment  of  caries  must  often  be 
expectant  merely,  as  in  the  instance  of 
carious  spine,  as  far  as  any  apphcation  to 
the  diseased  surface  is  possible,  though 
much  may  be  done  in  treating  the  constitu- 
tional cause  which  gave  rise  to  the  disease. 
And  many  good  surgeons  are  inclined  to 
believe  that  the  expectant  treatment  is  the 
best  in  almost  all  cases,  whatever  the  situa- 
tion of  the  disease.  When,  however,  the 
disease  has  existed  for  some  time,  and  there 
seems  to  be  no  prospect  of  any  repara- 
tive action  going  on,  there  is  but  one 
treatment,  viz.  removal.  The  methods  of 
operation  are  various.    The  most  common 

one  is  to  expose  the  diseased  bone  and  to  fig.^  ids.  jhe  bean 'Td'^^per  part  of  tiie 
remove  as  much  as  is  found  to  be  diseased  ^-  • 

with  the  chisel,  gouge,  or  some  cutting  in- 
strument until  a  surface  of  bone  is  reached 
sufficiently  healthy  to  take  on  reparative 
action  ;  and  this  plan  is  sometimes  success- 
ful.   It  is  best  performed  with  the  limb 
rendered  bloodless  by  Esmarch's  Bandage. 
But  in  many  cases  it  is  liable  to  the  danger  of  extending  the  disease  instead 
of  stopping  it,  by  the  inevitable  contusion  and  crushing  of  the  portion  of  bone 
left  behind.    So  that  in  many  cases,  where  a  single  short  bone,  as  one  of 
the  bones  of  the  tarsus,  is  affected,  a  better  and  a  more  certain  result  is 
obtained  by  resecting  the  whole  bone,  if  the  disease  is  confined  to  a  single 
one.    This  operation  is  usually  followed  by  the  most  satisfactory  results, 
even  after  two  or  three  gouging  operations  have  been  performed  without 
benefit,  and  singularly  Httle  deformity  is  left.  Even  after  the  removal  of  one 
of  the  more  important  bones  of  the  tarsus,  such  as  the  astragalus  oros  calcis, 
the  patient  recovers  with  a  thoroughly  useful  foot,  and  has  scarcely  even  a 
perceptible  limp  in  walking.    When  more  than  one  bone  is  involved  the 
case  is  rendered  more  serious ;  but  two,  or  even  three,  of  the  bones  of  the 
tarsus  may  be  removed  and  still  the  patient  have  a  very  useful  member. 
When  the  disease  affects  the  articular  ends  of  the  long  bones  this  treatment 
cannot  be  adopted,  and  the  question  of  excision  or  amputation  then  arises, 
which  will  be  considered  in  the  sequel. 


shaft  of  the  humerus,  extensively  ulcer- 
ated. The  head  is  in  great  part  destroyed. 
A  transverse  fracture  of  the  shaft  of  "the 
bone  has  taken  place  immediately  below 
the  he.ad.  Below  the  part  where  the 
shaft  of  the  bone  has  been  broken  a  con- 
siderable amount  of  new  bone  is  thrown 
out  in  the  neighbourhood  of  the  frag- 
ments, which  are  only  slightly  displaced. 
The  medullary  canal  is  open  throughout, 
— St.  George's  Hospital  Museum,  Scr.  ii. 
Xo.  46. 
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Other  local  means  of  treating  this  condition  have  been  advocated.  Mr. 
Pollock  recommends  that  the  diseased  bone  should  be  dissolved  by  a  strong 
solution  of  sulphuric  acid.'  And  Dr.  Kirkpatrick  effects  the  same  object 
by  the  caustic  action  of  Vienna  paste  (potassa  cum  calce).-  Other  local 
appHcations  are  the  actual  cautery,  the  injection  of  iodine,  and  injections  of 
dilute  mineral  acid ;  which,  however,  are  now  superseded  by  the  use  of  the 
stronger  acid.  Solutions  of  iodoform  are  now  employed,  and,  it  is  said,  with 
some  success.  Hueter,  in  cases  believed  to  be  tubercular,  before  abscesses 
have  formed,  recommends  injections  of  dilute  carbohc  acid  into  the  bones 
themselves,  by  means  of  a  perforated  trocar  driven  into  their  substance. 

Necrosis,  or  the  total  death  of  a  considerable  portion  of  bone,  is  distin-  1^'' 
guished  from  caries,  or  the  ulceration  of  the  bone  and  its  disintegration  in 
invisible  molecules,  just  as  gangrene,  or  death  of  a  visible  portion  of  the 
soft  tissues,  is  distinguished  fi'om  ulceration,  or  '  molecular  gangrene.'  The 
phenomena  of  necrosis,  also,  are  strictly  analogous  to  those  of  gangrene.  It 
may  be  produced,  as  gangrene  is,  either  by  inflammation,  or  by  loss  of  blood- 
supply,  or  by  chemical  disintegration  of  the  tissues  ;  but  in  the  bones  in- 
flammation is  a  far  more  common  precursor  of  necrosis  than  it  is  in  soft 
parts  ;  in  fact,  the  cases  where  necrosis  does  not  depend  on  inflammation  are 
only  exceptional,  while  in  the  soft  parts,  though  inflammation  usually  bears 
its  part  in  inducing  gangrene,  yet  other  causes  almost  always  co-operate. 
The  reason  of  this  is  obvious  :  the  soft  parts  easily  accommodate  themselves 
to  the  enlargement  of  the  vessels  and  to  the  intervascular  effusions  which  are 
necessary  accompaniments  of  inflammation  ;  whilst  in  the  bones  the  vessels 
are  confined  in  rigid  canals ;  and  any  such  attempt  at  expansion  being  checked 
at  once,  the  circulation  comes  to  a  standstill.    The  dead  bone  then  turns 
white  (unless  it  is  exposed  to  the  air  and  bathed  in  the  products  of  putre- 
faction, when  it  may  be  perfectly  black)  ;  if  cut  into  it  will  not  bleed ;  the 
periosteum  and  soft  parts  recede  from  it,  leaving  its  surface  smooth,  hard, 
and  ringing  when  struck  ;  the  living  bone  in  the  neighbourhood  becomes  in- 
flamed, leading  to  condensation  of  its  tissues  for  some  distance,  and  to  peri- 
osteal deposit,  both  on  the  surface  of  the  living  bone  and  especially  over  the 
dead  bone,  so  that  the  dead  bone  is  roofed  in  or  invaginatecl  (as  the  technical 
term  is)  by  a  cover  or  sheath  of  living  periosteal  bone.    While  this  is  going 
on,  the  irritation  of  the  dead  bone  sets  up  inflammation  in  all  the  parts  with 
which  it  is  in  contact,  viz.  the  living  bone  and  the  deep  surface  of  the  peri- 
osteum.    The  pus  so  furnished  finds  its  way  to  the  surface  through  the 
sheath  of  new  bone,  which  thus  is  interrupted  by  holes  or  shmses,  through 
which  the  pus  burrows  to  the  surface  of  the  body.   These  sinuses  are  techni- 
cally called  cloacce,  and  the  piece  of  invaginated  dead  bone  thus  sequestrated 
from  the  soft  parts  is  called  a  sequestrum.  When  the  periosteum  is  destroyed 
there  is  usually  no  sheath,  though  it  is  possible  that  new  bone  may  be  pro- 
duced by  the  soft  parts.    This,  however,  is  a  far  slower  and  more  imperfect 
process.    When  there  is  no  sheath  and  the  dead  bone  is  exposed  on  the  sur- 
face the  process  of  separation  and  the  piece  of  dead  bone  which  separates  are 
both  described  by  the  name  of  exfoliation.    As  the  inflammation  proceeds  it 
digs  a  trench  around  the  dead  bone  by  a  luie  of  demarcation,  as  in  the  soft 
parts,  and  thus  the  sequestrum  becomes  loose  in  its  cavity,  and  if  the  cloacfe 
are  large  enough  it  may  escape  through  one  of  them.     But  this  rarely 

'  '  Lancet,'  May  28,  1870. 
'  Dub.  Quart.  Journ.'  '  New  Syd.  Soc.  Bien.  Eep.'  1867-68,  p.  259. 
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happens,  and  for  the  most  part  it  is  necessary  to  enlarge  tlie  opening?  of  t] 
cloaca  before  the  sequestrum  can  be  removed. 

This  description  applies  to  necrosis  of  the  superficial  part  of  tlie  bouc 
and  this  is  by  far  the  most  common  situation.  Central  necrosis,  liowevoi 
is  occasionally,  though  not  very  frequently,  met 
with,  as  the  result  of  inflammation  of  the  me- 
dullary tissue,  possibly  caused  by  contusion  of 
the  substance  of  the  bone.  The  symptoms  are 
very  obscure,  and  are,  in  fact,  usually  merged 
in  those  of  chronic  abscess  ;  since  the  resulting 
inflammation,  supposing  the  aifection  to  be 
seated  in  a  part  such  as  the  head  of  the  tibia 
(where  there  is  abundance  of  cancellous  tissue), 
will  set  up  suppuration  around  the  dead  bone. 
In  the  shafts  of  the  long  bones  the  same  thing 
may  occur.  The  pus  will  become  diffused 
among  the  meshes  of  the  medullary  tissue, 
and  the  disease  has  been  known  to  be  many 
years  in  progress  before  the  dead  bone  has 
become  loose.^ 

Suppuration  may  be  long  delayed  in  cases 
in  which  the  necrosis  is  the  result  of  chronic 
ostitis — '  for  months,  and  possibly  even  years  ' 
— and  in  such  cases  there  is  considerable  re- 
semblance to  malignant  disease,  especially  as 
spontaneous  fracture  may  occur.  In  these  cases 
the  necrosis  attacks  the  substance  rather  than 
the  surface  of  a  bone,  and  the  new  bone  which 
will  ultimately  invaginate  the  sequestrum  is 
furnished  by  the  endosteum  as  .well  as  the 
periosteum.  The  reader  is  referred  to  an  in- 
teresting paper  in  vol.  Ix.  of  the  '  Med.-Chir. 
Trans.,'  by  Mr.  Morant  Baker,  on  '  Necrosis 
without  Suppuration.' 


le 


Pii!.  199.  Necrosis  of  the  lower  part  of  the  shaft,  and  epiphysial  extremity  of  the  tibia.  The  larger  figure 
shows  the  sequestrum  surroundeil  liy  its  sheatli  of  new  bone,  the  latter  gradually  merging  ahoveinlotlu- 
healthy  surface  of  the  bone.  A  Kectioii  has  been  made  through  the  sequestrum  and  its  cavity  near  tlie 
articular  surface.  Tlie  smaller  figure  shows  the  articular  end  of  the  boue,  where  the  extreniity  of  the 
.sequestrum  is  seen,  surrounded  by  an  ulcerated  surface  of  bone,  from  which  the  articular  carlifage  was 
completely  removed.  The  sei|uestrum  was  here  jierfectly  accessible,  and  could  have  been  removed  by  a 
free  inci.sion  into  the  joint.— Prom  a  drawing  in  thi  Aluseom  of  St.  George's  Hospital,  presented  by  Sir 
B.  Brodie. 

The  bones  most  subject  to  necrosis  are  those  which  are  most  exposed 
to  the  various  causes  of  inflammatio]i,  of  which  syphilis,  struma,  and  local 

'  In  the  Museum  of  St.  Biirtholoiiiew's  Hosi^ital,  Ser.  i.  No.  176,  is  a  specimen  of  a 
femur  removed  by  amputation,  in  which  there  was  a  small  necrosed  portion  of  the  inner 
layers  of  the  medullary  cavity.  The  bone  had  not  separated,  though  the  disease  had  been 
in  progress  for  thirty-five  years. 
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violence  are  the  commonest.  Hence  the  superficial  bones  are  found  affected 
more  commonly  than  those  which  are  further  removed  from  participation  in 
the  various  affections  of  the  surface.  The  cranium,  the  tibia,  the  clavicle, 
the  bones  of  the  forearm  and  hand,  are  most  commonly  the  subjects  of  the 
affection  ;  but  it  is  by  no  means  uncommon  in  the  femur  or  humerus.  The 
denudation  of  the  bone  by  destruction  of  its  periosteum  is  very  frequently 
followed  by  necrosis,  but  not'ahvays,  since  the  exposed  bone  may  derive 
sufficient  nutriment  from  the  neighbouring  parts  of  the  bone,  and  to  some 
extent  from  the  neighbouring  soft  parts,  to  preserve  its  vitality.  Thus 

after  a  severe  scalp-wound  large  portions  of 
exposed  bone  may  be  seen  to  become  gra- 
dually vascular,  small  granulations  springing 
from  the  surface  here  and  there,  and  ulti- 
mately forming  a  cicatrix  by  which  the  whole 
is  covered,  without  any  visible  exfoliation. 
And  in  the  bones  of  the  face  large  denuda- 
tions of  the  periosteum  are  perfectly  com- 
patible with  the  regular  nutrition  of  the 
bone.  Thus,  in  the  operation  for  cleft  of 
the  hard  palate,  the  surgeon  denudes  the 
bones  of  their  periosteum,  without  any  ap- 
prehension whatever  of  necrosis.  But  in 
bones  Avhich  are  less  vascular  than  those  of 
the  head  and  face,  or  in  bad  conditions  of 
health,  or  where  the  denudation  is  very  ex- 
tensive, the  outer  table  of  the  bone  will 
usually  exfoliate,  though  not  to  so  great  an 
extent  as  would  at  first  appear  probable. 
The  soft  parts  almost  ahA^ays  adhere  around 
the  edges  of  the  Avound  to  some  extent,  and 
preserve  the  life  of  the  circumferential  por- 
tions. 

Necrosis  sometimes  occurs  with  almost 
as  much  rapidity  as  gangrene  of  the  soft 
parts,  and  then  the  constitutional  disturb- 
ance may  be  great,  and  pygemia  is  very  likely 
to  ensue.  I  have  spoken  of  this  in  connec- 
tion with  diffuse  or  acute  periostitis,  which 
is  the  common  cause  of  acute  necrosis.  The 
next  most  common  cause  is  destruction  of 
the  periosteum  and  injury  to  the  surface  of 
the  bone,  either  by  contusions,  chemical 
injuries,  or  fire.  But  there  are  rare  cases  in 
which  acute  necrosis  ensues  from  obscure 
causes,  and  without  any  visible  affection  of  the  periosteum  or  medullary 
membrane,  of  which  I  have  related  a  striking  instance  in  the  essay  already 
referred  to  in  the  '  System  of  Surgery '  (p.  302).  Such  cases  must  be  treated 
in  the  same  way  as  those  of  acute  periostitis. 

The  treatment  of  necrosis  is,  as  a  general  rule,  to  wait  until  the  bone  is 
loose  and  then  to  remove  it.  In  the  case  of  an  exfoliation  nothmg  more  is 
necessary  than  to  lift  out  the  loose  portion  by  putting  an  elevator  beneath 
its  edge,  and  extract  it  with  a  pair  of  forceps.    Very  often  when  the  soft 


Fig.  200.  Exteusiye  ulceration  of  the  tibia 
ami  fibula,  with  necrosis.  Both  boues  are 
mucli  thiclceneil  by  inflammation,  and 
covered  with  a  deposit  of  new  porous 
bone.  The  large  Irregular  oavitj'  whicli 
is  seen  in  the  tibia  has  resulted  from  the 
necrosis  and  removal  of  the  whole  thick- 
ness of  the  shaft  of  the  bone,  witli  the 
e.\ce)ition  of  two  small  bridj^es  or  pillars, 
which  extend  from  the  upper  to  the  lower 
cud  of  the  tibia.  The  tibia  is  firmly 
soldered  to  the  fibula,  above,  below,  and 
opposite  to  the  cavity. — From  a  prepara- 
tion in  St.  fleorge's  Hospital  Museum, 
Ser.  ii.  No.  51. 
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parts  lock-in  the  exfoliation  it  becomes  necessary  to  cut  the  loose  portion  across 
in  order  to  remove  it  piecemeal ;  and  this  is  effected  by  a  pair  of  cuttin^^ 
forceps  or  bone-SQissors.  But  under  certain  circumstances  this  usually  simplt 
operation  becomes  a  very  complicated,  difficult,  and  dangerous  proceeding. 
The  most  familiar  instance  is  in  that  necrosis  of  the  popliteal  space  of  the 
femur  which  occurs  so  often,  and  in  which,  for  some  not  very  obvious  reason, 
there  is  rarely,  if  ever,  any  periosteal  sheath,  so  that  the  exfoliated  bone 
hes  close  under  the  popliteal  artery,  and  may  easily  wound  it,  as  happened 
to  a  young  man  the  subject  of  this  affection,  who  in  dancing  ran  the  loose 
sphnter  of  bone  into  the  popliteal  artery  and  bled  to  death.'  The  same  acci- 
dent may  occur  in  removing  the  bone,  or  the  knee-joint  may  be  opened,  or 
the  artery  may  be  wounded  by  the  knife,  trephine,  or  cutting  pliers.  It  is 
necessary,  therefore,  to  proceed  with  great  care,  making  the  incision  on  the 
outer  side  and  somewhat  to  the  back,  so  as  to  avoid  the  synovial  membrane, 
yet  not  to  wound  the  external  popliteal  nerve ;  then  to  dissect  with  great 
care  along  the  back  of  the  femur,  and  use  the  bone-scissors,  if  necessary, 
with  great  caution.  In  withdrawing  the  bone  all  rough  manipulation  should 
be  avoided,  and  the  parts  scratched  and  pushed  off  it  with  the  finger-nail 
and  handle  of  the  scalpel  in  preference  to  any  cutting  instrument.  Esmarch's 
Bandage  is  of  great  use  in  operations  of  this  kind. 

When  the  dead  bone  is  invaginated  it  is  necessary,  in  the  first  place,  to 
endeavour  to  ascertain  whether  it  is  loose ;  but  this  is  by  no  means  easy. 
The  length  of  time  during  which  it  has  been  exposed  will  of  course  justify  a 
guess — but  only  a  guess — for  the  period  at  which  the  dead  bone  separates 
depends  on  many  causes,  of  which  the  surgeon  can  hardly  have  any  knowledge, 
and  in  great  part  on  the  acute  or  chronic  nature  of  the  original  action.  Still, 
if  the  disease  has  been  long  in  progress,  and  there  is  not  much  risk  in  cutting 
down  on  the  bone,  it  should  certainly  be  done,  if  only  to  get  a  perfect  know- 
ledge of  its  condition.   The  sequestrum  may  be  quite  detached  from  the  bone 
around  it,  yet  so  locked  in  that  no  movement  can  be  impressed  on  it  by  the 
probe.    Sometimes  the  groove  of  demarcation  between  the  Uving  and  dead 
bone  can  be  felt,  and  if  so  it  is  a  valuable  sign  that  the  sequestrum  is  loose. 
The  operation  consists  in  freely  exposing  the  invaginating  bone  with  its 
cloacEe,  and  enlarging  one  or  more  of  the  latter  by  cutting  the  new  bone 
away,  either  with  the  trephine  applied  round  one  of  the  openings,  or  by  cut- 
ing  through  the  bridge  between  two  neighbouring  cloacas  with  chisel  or 
forceps,  and  so  obtaining  fr'ee  access  to  the  sequestrum,  which  is  then  to  be 
taken  out  with  the  forceps,  or,  if  too  large,  to  be  cut  through  with  the  cutting 
pliers,  trephine,  or  any  handy  instrument,  and  so  removed.    The  surgeon 
must  be  careful  to  leave  none  of  the  dead  bone  behind  in  the  cavity.  The 
wound  need  not  be  closed,  since  it  can  only  fill  up  by  granulations.   The  dis- 
charge is  often  most  putrid,  and  the  pit  in  the  bone  requires  for  some  time  to 
be  very  freely  washed  out  with  some  disinfecting  solution. 

It  used  to  be  recommended  in  surgical  lectures  to  defer  this  operation  till 
the  periosteal  sheath  might  be  presumed  to  have  acquired  strength  enough 
to  preserve  the  continuity  of  the  limb  ;  but  this  is  not  now  considered  advis- 
able. In  the  leg  and  forearm,  where  there  is  a  second  bone,  the  periosteal 
inflammation  will  be  sure  to  unite  the  affected  to  the  sound  bone,  if  the  ne- 
crosed portion  be  at  all  large  (see  Fig.  200) :  and  even  if  this  does  not  occur, 
or  if  there  is  only  one  bone,  it  seems  better  to  remove  the  sequestrum  at  once, 

'  Byron,  in  '  Med.-Chir.  Rev.'  vol.  xxiv.  p.  259.    .Jacob.  '  Diss.  Med.-Chir.  do  Aneur.' 
Edin.  1814. 
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since  it  is  a  permanent  source  of  irritation,  and  to  trust  to  careful  splinting 
and  bandaging  to  maintain  the  parts  in  position  and  prevent  any  fracture. 
However,  it  cannot  be  denied  that  the  danger  of  fracture  from  necrosis  is  a  Fracture 
real  one,  and  particularly  if  the  neighbouring  bone  has  been  cut  away  to  aecrosis. 
some  extent ;  and  when  this  accident  has  happened  in  the  case  of  the  femur, 


Tig.  201.  Fracture  in  consequence  of  necrosis,  ne- 
cessitating amputation,  from  which  the  patient 
(a  boy,  aged  15)  recovered,  a  refers  to  the  ne- 
crosed bone  ;  6  to  the  new  bone,  which  (along 
with  the  remains  of  the  old  shaft)  has  given 
way.  The  patient  had  had  diseased  bone  for 
more  than  four  years,  and  had  been  frequently 
operated  upon.  At  length  he  again  came  into 
the  hospital  in  1861.  The  femur  was  trephined, 
and  some  more  dead  bone  removed.  He  went  on 
well  and  the  wound  was  nearly  closed,  when 
six  weeks  after  the  operation,  he  fell  in  running 
across  the  ward  and  fractured  the  thigh.  It  was 
put  up  in  the  usual  way,  but  no  union  could 
be  procured.  The  wound  discharged  a  large 
quantity  of  thin,  unhealthy  pus,  and  it  became 
necessary  to  amputate.  The  fracture  has  passed 
through  the  trephine-hole,  a  part  of  the  outline 
of  which  is  seen  on  the  necrosed  bone.  The 
artery  lay  to  the  inner  side  of  the  broken  ends 
— it  was  uninjured.  The  interspace  between  the 
fragments  was  filled  with  white  fibrous  tissue,  in 
which  many  ossifying  specks  were  visible  under 
the  microscope.— St.  George's  Hospital  Museum, 
Ser.  ii.  No.  100. 


Fig.  202.  Necrosis  of  the  whole  shaft  of  the  tibia, 
from  a  patient  aged  18.  The  upper  epiphysis 
IS  unaffected,  but  the  disease  extends  into  the 
ankle  joint,  and  a  small  loose  portion  of  bone 
can  be  seen  in  the  lower  articular  surface.  The 
patient  was  originally  admitted  in  the  year  1838, 
the  disease  having  then  existed  for  four  years, 
and  being  referred  to  an  accident.  Some  dead 
bone  was  then  removed,  and  lie  was  sent  into  the 
country,  as  his  health  was  failing.  Next  year 
he  was  readmitted,  and  the  greater  part  of  the 
necrosed  bone  was  extracted,  through  the  large 
aperture  (made  by  the  trephine  and  other  instru- 
ments) seen  at  the  upper  part  of  the  shaft  of  the 
bone.  _  Numerous  other  openings  are  seen,  most 
of  which  are  oloaofe,  one  of  them  of  a  rounded 
form,  probably  the  former  trephine  hole.  The 
lad  died  shortly  after  the  last  operation  from 
another  cause.— St.  George's  Hospital  Museum, 
Ser.  ii.  No  80. 


amputation  will  usually  become  necessary  (Fig.  201).  In  the  arm  careful 
treatment  will  probably  preserve  the  hmb. 

Some  other  plans  of  dealing  with  necrosed  bone  are  occasionally  useful. 
They  consist  chiefly  in  applying  chemical  solvents,  by  which  the  dead  bone 
may  be  dissolved  out,  and  thus  its  removal  be  effected  more  quickly  than  by 
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Complica- 
tions. 


Scrofula 
ia  bony. 


Pig.  203.  Scrofulous  tubercle  dei)osited  In  the  head  of  tlie 
right  femur.  '  The  cartilages  had  been  destroyed  by 
ulceration,  and  the  bones  were  in  a  state  of  caries.'  The 
section  of  the  bone  shows  a  large  mass  of  yellow  sub- 
stance deposited  in  the  cancellous  tissue. 


waiting  for  its  separation.  Of  these  the  sulphuric  acid  is  the  best  (see  page 
445),  and  by  its  means  I  have  seen  large  portions  of  the  skull  removed,  and 
certainly  with  the  effect  of  much  diminishing  the  foetor  of  the  discharge. 
The  difficulty  is  when  the  limits  between  the  dead  and  the  living  bone  are 
reached,  since  any  substance  strong  enough  to  dissolve  the  tissue  of  the  bone 
may  easily  kill  the  living,  but 
inflamed  bone,  in  the  neighbour- 
hood of  the  exfoliathig  portion. 

The  complications  of  necrosis 
are  very  numerous ;  but  as  the 
majority  of  them  are  merely  the 
results  of  inflammation  propa- 
gated from  the  inflamed  bone  to 
the  soft  parts  in  its  neighbour- 
hood, and  are  marked  by  the 
symptoms  peculiar  to  such  m- 
flammation,  it  would  be  impos- 
sible to  speak  of  all  of  them 
here,  nor  would  it  be  necessary. 
It  may  perhaps,  however,  be 
proper  to  take  notice  of  the  fact 
that  necrosis  is  not  an  uncommon 
caiise  of  destructive  mflamma- 
tion  of  joints.  Usually,  indeed, 
the  inflammation  of  the  shaft  of 
a  long  bone  is  not  communicated 
to  the  articular  end  ;  but  this  is 
not  always  the  case.  The  arti- 
cular end  itself  may  share  in  the 
death  of  the  shaft,  or  the  sup- 
puration which  is  excited  by  the 
sequestrum  may  perforate  the 
articular  lamella  and  make  its 
way  into  the  joint,  as  in  Fig.  202  ; 
or,  again,  the  necrosis  may  be 
confined  to  the  articular  end, 
the  shaft  being  free,  so  that  the 
whole  or  a  portion  of  the  epi- 
physis may  become  loose  in  the 
joint  and  act  as  a  foreign  body. 
The  joint  under  any  of  these 
conditions  must  be  considered, 
as  a  general  rule,  to  be  destroyed, 
and  it  becomes  merely  a  question  whether  amputation  is  necessary,  or  ex- 
cision may  be  ventured  on,  or  the  loose  bone  only  be  extracted  by  meision 
into  the  cavity  of  the  joint,  and  the  latter  left  to  ankylose. 

I  must  now  give  a  very  brief  account  of  the  modifications  of  the  inflam- 
matory process  caused  by  the  various  constitutional  cachexias  And  first  as 
regards  scrofula  of  bone. 

From  what  has  been  said  on  a  precedhig  page  (page  882),  it  will  be 
gathered  that  there  is  good  cause  to  consider  scrofula  and  tuberculosis  as  patho- 
logically identical ;  and  therefore  scrofula  of  bone  resolves  itself  into  a  con- 


FiG.  201.  Deposit  of  tubercle  in  the  head  of  the  left  femur 
from  the  same  case  as  the  preceding.  Xo  disease  had 
been  supposed  to  exist  in  tliis  joint  liefore  death,  and  the 
drawing  shows  the  cartilage  and  liganientum  teres  intact, 
but  the  bone  was  softer  than  natural,  and  its  va-^cularity 
increased.— From  drawings  presented  by  Sir  B.  Brodie  to 
the  MuseuTu  of  St.  George's  Hospital.  The  case  (that  of 
Captain  D.  case  xxxi.)  is  to  be  found  in  his  'Treatise  on 
niseiises  of  the  Joints,'  Works,  edited  by  C.  Hawkins, 
vol.ii.  p.  196.' 
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sideration  of  tubercle  of  bone.  Tubercle,  as  it  occurs  in  bone,  is  exactly  the 
same  in  structure  as  when  it  occurs  elsewhere,  and  passes  through  the  same 
changes.  It  begins  as  a  small,  hard  nodule  (grey  granulation),  consisting  of 
giant  cells,  epithelioid  and  round  cells,  occurring  in  the  red  marrow  of  can- 
cellous bone.  Then  these  isolated  particles  become  fused  together  and  form 
a  confluent  mass,  which  early  undergoes  fatty  degeneration  and  caseation, 
and  presents  a  mass  of  crude,  cheesy  tubercle  in  the  cancellous  tissue 
(Figs.  203,  204).  Inflammation,  in  the  form  of  rarefying  ostitis,  is  set  up 
in  the  tissues  around,  constituting  the  strumous  caries  above  referred  to,  and 
tlie  tubercular  matter  soon  disappears  in  the  breaking  down  of  the  granula- 
tion tissue  of  the  ostitis  and  its  conversion  into  pus.  This  pus,  from  its 
admixture  with  the  caseous  debris,  acquires  its  w-ell-known  character  of 
'  curdy  pus.'  The  true  nature  of  the  case  can,  however,  almost  always  be 
demonstrated  by  the  existence  of  outlying  grey  granulations  at  the  periphery 
of  the  inflammatory  zone. 

The  symptoms  of  the  disease  are  simply  those  of  caries,  as  detailed  above. 
As  a  part  of  a  general  tuberculosis,  it  rmis  a  rapid  course,  and  is  a  fatal 
disease.  As  caused  by  local  infection  from  some  caseating  material,  it  pro- 
duces all  the  symptoms  of  scrofulous  caries,  and  ends  in  the  destruction  of 
the  bone  by  suppuration,  and  may  be  the  source  of  general  tuberculosis  in 
the  system. 

Syphilis  as  it  attacks  the  bones  in  adult  life  leads  either  to  periostitis,  or  Syphilis  in 
to  ostitis,  caries,  and  necrosis.    As  a  periostitis,  it  is  most  frequently  met  adult  life, 
with  as  a  gummatous  deposit  between  the  bone  and  periosteum,  which  forms  a 
hard,  rounded  tumour,  the  periosteal  node,  which  has  already  been  described. 

This  gummatous  deposit  breaks  down,  forming  an  ulcer,  which  eats  into 
and  disintegrates  the  bone  beneath,  constituting  caries.  This  is  frequently 
accompanied  by  necrosis,  where  the  bone  perishes  from  want  of  sufiicient 
blood-supply  in  consequence  of  the  periosteum,  from  which  the  supply  of 
blood  is  mainly  derived  in  some  bones,  as  those  of  the  face  and  the  outer 
table  of  the  bones  of  the  skull,  being  separated  from  the  bone  by  the  inflam- 
matory effusion.  In  these  cases  the  two  diseases  of  caries  and  necrosis  go 
hand  in  hand,  and  we  often  see  a  circular  trench  of  ulceration  marked  around 
a  worm-eaten  portion  of  bone,  which,  as  it  widens  and  deepens,  undermines 
and  finally  separates  the  piece,  which  constitutes  a  sequestrum.  Occasion- 
ally gummatous  deposits  take  place  in  the  medullary  structure  of  bone  or 
in  the  diploe  of  the  bones  of  the  skull,  first  causing  expansion  of  the  compact 
tissue,  then  breaking  down  and  suppurating,  and  eventually  causing  necrosis 
■of  the  bone.  Sometimes  also,  in  the  skull,  gummata  may  form  on  the  inner 
aspect,  between  the  bone  and  dura  mater,  causing  irritation  of  the  brain,  and 
giving  rise  to  cerebral  symptoms. 

In  addition  to  the  deposit  of  gummatous  material  in  or  on  bone  and  its 
production  of  caries  and  necrosis,  another  morbid  condition  is  occasionally 
•set  up  as  a  result  of  the  syphilitic  dyscrasia,  viz.  a  chronic  ostitis,  and 
periostitis  going  on  to  sclerosis.  It  generally  affects  the  long  bones  of  the 
•extremities,  but  may  also  occur  in  the  bones  of  the  skull.  It  consists  in  a 
■chronic  form  of  inflammation  affecting  the  whole  of  the  connective  tissue  of 
bone,  so  that  the  periosteum  and  the  connective  tissue  in  the  interior  of  the 
bone  all  become  involved,  and  as  a  result  there  is  a  new  osseous  deposit  on 
"the  surface  from  the  periosteum,  and  a  similar  growth  in  the  interior  which 
may  completely  fill  up  and  obliterate  the  medullary  cavity,  while  the  bony 
tissue  itself  is  much  thickened  and  sclerosed. 
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I  think  it  unnecessary  to  acid  anything  here  on  the  subject  of  the  general 
treatment  of  syphiHs  in  bone  to  what  has  been  ah-eady  said  on  the  general 
subject  of  constitutional  syphilis,  and  it  remains  necessary,  therefore,  only  to 
say  a  word  or  two  on  the  local  treatment.  As  a  rule  nodes  require  no  local 
treatment  in  their  early  stage,  and  no  operative  interference  is  to  be  adopted 
luitil  there  is  undoubted  evidence  of  the  presence  of  matter.  In  the  softened, 
stage  of  a  node,  even  when  distinct  fluctuation  is 
present  and  it  presents  almost  all  the  characters 
of  an  abscess,  still  absorption  may  take  place 
under  constitutional  treatment.  When  there  is 
no  doubt  about  the  presence  of  pus,  the  abscess 
must  be  opened  ;  when  the  bone  becomes  carious 
it  must  be  scraped  away  with  a  sharp  spoon,  and 
any  necrosed  portions  removed  as  they  become 
loose.  After  the  abscess  has  been  opened  and 
the  surface  of  the  bone  exposed,  undoubtedly  the 
best  local  application  is  iodoform,  insufflated  into 
the  wound  and  covered  with  gauze  saturated  with 
the  same  material,  or,  if  warmth  and  moisture  are 
desired,  with  hot  boracic  lint. 

All  malignant  tumours  occurring  primarily  in 
bone  belong  to  the  class  of  sarcomatous  growths. 
The  carcinomata,  though  formerly  believed  to 
constitute  a  large  group  of  malignant  tumours  of 
bone,  are  rarely  or  never  found  as  a  primary 
growth  in  this  structure.  "When  they  do  occur, 
then  it  is  as  a  secondary  growth  to  a  carcinoma- 
tous tumour  in  some  other  part  of  the  body,  or  as 
a  local  extension  from  some  primary  growth  in 
a  neighbouring  structure.  As  a  secondary  tumour 
the  carcinomatous  growth  is  generally  of  the  scir- 
rhus  variety  ;  while  carcinoma  of  the  soft  parts 
spreading  down  into  the  bone  is  usually  epithe- 
lioma. In  these  latter  cases  the  tibia  is  the  usual 
seat  of  the  affection,  of  which  an  example  is  shown 
in  Fig.  205. 

The  sarcomata  of  bone  are  divided  for  pur- 
poses of  description  into  two  classes,  according  to 
the  part  of  the  bone  from  which  they  grow.  Those 
growing  from  the  surface  of  the  bone — i.e.  the 
periosteum — are  termed  ^jcrip/ieraZ  ;  whilst  those 
growing  from  the  interior  of  the  bone  are  classed 
as  central.  And  these  two  varieties  differ  in 
their  clinical  and  anatomical  characters,  at  all 
events  as  regards  the  latter,  in  respect  to  the 
relative  frequency  with  which  one  or  another 
variety  of  sarcoma  is  present. 

The  central  sarcomata  grow  from  the  medullary  tissue  in  the  cancellous- 
structure,  generally  at  the  extremities  of  the  long  bones,  or  from  th& 
medulla  contained  in  the  shafts  of  the  same  bones.  As  they  grow  they 
expand  the  bone,  which  becomes  much  thinned,  until  at  last  the  portion  of 
bone  involved  consists  only  of  a  thin  shell  of  compact  bone  enclosing  the 


205.  A  section  of  the  skin  and! 
of  the  shaft  of  the  tibia  in  a  case- 
of  epithelial  cancer  for  which 
the  leg  was  amputated.  The  skin 
is  seen  to  present  a  large  ulcer- 
ated space,  which  is  continued, 
downwards  into  a  cavity  hol- 
lowed out  in  the  shaft  of  the 
bone.   The  cavity  is  of  large- 
size,  irregular  in  form,  and  lined' 
by  a  thick  layer  of  firm  sub- 
stance, which  is  continuous  withi 
the  ulcer  on  the  surface  of  the 
skin.   The  bone  is  much  tliick- 
ened  around  the  diseased  part 
and  its  medullary  canal  oblite- 
rated for  some  distance.  The 
ulcer  on  the  surface,  the  finn 
lining  of  the  cavit.v  in  the  shaft 
of  the  bone,  and  the  soft  matter 
infiltrated  in  the  cancelli  above- 
that  part,  consist  entirely  of  scaly- 
epithelium  packed  together  by  a 
fine  granular  substance.  The 
patient  was  a  man  aged  54,  and* 
the  disease  was  referred  to  a  blow 
received  two  years  previously, 
six  months  after  which  a  tumour- 
formed  in  the  part  struck  and' 
rapidly  sprouted  out  of  the  skin.. 
This  tumour  had  been  removed' 
three  times  b.v  the  knife,  and  a 
fourth  time  by  caustic,  along 
with  a  scale  of  bone,  before  the- 
limb  was  amputated.    He  re- 
covered from  the  amputation,, 
but  the  subsequeut  progress  of 
the  case    is  not    known.— St, 
George's  Hospital  Museum,  Scr. 
ii.  No.  338. 
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•frrowth  (Fig.  20G).  The  bone  at  last  becomes  so  thin  that  it  yields  mider  the 
pressure  of  the  finger,  and  emits  a  peculiar  crackling  sensation,  like  parch- 
ment, to  which  the  name  '  egg-shell  crackHng '  has  been  given.  Finally  the 
growth  bursts  through  the  thinned  bone  and  diffuses  itself  in  the  soft  parts. 
At  first  these  tumours  groAV  sloAvly,  but,  having  burst  through  the  bone,  they 
conunence  gi-owing  with  much  greater  rapidity,  and  speedily  attain  a  large 
size.  In  consequence  of  the  structure  of  the  bone  being  destroyed  by  the 
orowth,  it  becomes  weakened,  and  frequently  fracture  may  take  place  from 
some  slight  violence,  or  even  from  some  movement  on  the  part  of  the 
patient,  such  as  turning  in  bed.  And  it  not  uncommonly  happens  that  this 
is  the  first  real  indication  to  the  patient  that  there  is  any  active  disease 
uoing  on,  no  previous  symptoms  having  drawn  his  attention  to  the  part, 
beyond  perhaps  some  obscure  pain,  which  probably  has  been  regarded  as 

rheumatic.  When  these 
tumours  occur  in  the 
cancellous  tissue  at  the 
ends  of  the  long  bones, 
they  rarely  penetrate  into 
the  joint.  They  may 
destroy  all  the  bony  struc- 
ture, including  the  arti- 
cular lamella,  but  the 
cartilage  appears  to  have 
the  power  of  resisting 
their  invasion,  and  re- 
mains unperforated. 

The  central  sarcomata 
/:^'am/(?||||\\^  may  consist   of  any  of 

"•liff  'TliWK  the  varieties  of  sarcoma : 

*  ^  roimd,  spindle,  mixed,  or 

myeloid-celled  sarcoma ; 
but  that  form  containing 
the  large,  giant  cells  com- 
monly known  as  myeloid- 
celled  is  the  one  most 
frequently  fomid,  and  is 
at  the  same  time  the 
least  malignant,  showing 
the  least  tendency  to  re- 
turn, and  remaining  tolerably  circumscribed ;  whereas  the  other  forms,  as  a 
rule,  diffuse  themselves  along  the  marrow  of  the  shaft  of  the  bone.  The 
central  sarcomata  show  little  tendency  to  ossify  or  undergo  those  other 
secondary  developmental  changes  to  which  sarcomata  are- liable  (p.  378),  but 
they  occasionally  reproduce  themselves  in  distant  internal  organs,  though 
rarely  in  the  lymphatic  glands. 

The  peripheral  sarcomata  grow  from  the  osteo-genetic  or  deeper  layer  of 
the  periosteum,  and,  unlike  the  central  growths,  they  are  especially  prone  to 
undergo  ossification  or  chondrification,  and  that  so  rapidly  that  the  mass  of 
the  tumour  appears  to  be  made  up  of  bone  or  cartilage,  as  the  case  may  be, 
■covered  only  by  a  thin  layer  or  envelope  of  sarcomatous  material.  This 
has  given  rise  to  the  terms  osteo-sarcoma  and  osteo-chondroma,  which,  as 
Mr.  Butlin  has  so  emphatically  pointed  out,  are  exceedingly  inappropriate 


!Fu;.  206.  Central  sarcoma  of  lower  enrl  of  femur.  The  whole  of  the 
bony  tissue  of  the  lower  end  of  the  femur  has  been  destroyed  and 
replaced  by  the  sarcomatous  tissue,  but  the  articular  cartilage  re- 
mains intact.- -From  a  preparation  in  St.  George's  Hospital  MuseiTm, 
Ser.  ii.  P.  67  c. 
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and  misleading  appellations,  and  have  caused  some  authors  to  classify  these 
tumours  in  a  separate  group,  when,  in  fact,  they  are  purely  sarcomatous  in 
their  behaviour  and  ought  to  be  regarded  as  such.  The  peripheral  sarcomata 
generally  start  from  one 
side  of  the  bone  (Fig. 
207) ;  but  as  they  grow 
they  may  embrace  the 
whole  bone  (Fig.  208). 
In  their  growth  they 
invade  the  bone  from 
the  outside,  but  do  not 
expand  it.  The  growth 
in  the  peripheral  sarco- 
mata, as  in  the  central 
form  of  the  disease,  may 
consist  of  any  of  the 
varieties  of  sarcomata  ; 
but  here  the  spindle- 
celled  and  round-celled 
are  much  the  most 
common.  The  myeloid 
form,  except  in  connec- 
tion with  the  lower  jaw, 
is  rare. 

A  very  large  propor- 
tion .of  sarcomata  of 
bone,  whether  central  or 
peripheral,  is  traceable 
to  some  injury,  such  as 
a  kick,  blow,  or  fall ; 
and  in  the  majority  of 
cases  the  patient  him- 
self will  attribute  his 
disease  to  this  cause  ; 
as  it  followed  shortly 
after  the  injury,  before 
it  Avas  forgotten,  and  ap- 
pears at  all  events  to 
him  to  be  the  direct 
causal  agent.  They 
occur  as  a  rule  in  early 
life,  in  the  majority  of 
cases  before  the  age  of 
thirty  ;  though  no  age 
would  appear  to  be  ex- 
empt from  this  disease. 

In  the  central  form 

ii  •        •       t\^a    a    '1  ^l^'-  208.   A  section  of  a  m.iligiiniit  tiiiiiour,  si)rinKing  from  tliC  pcrios- 

tnere  is,    ni    ine    eariy  teum  of  tlio  Imiuonis,  mid  infiltrnting  tlie  muscles  nnri  jmrts  in  the 

ai'arra  a    olrcti-    mii-f/-ivTv>  iiclghlioiirliond.   Tlic  boiic  ni)|)oiirs  uiiiiflfootcd.  The  arm  was  remoTcd 

Stage,  a  SlOW,  unilUlIU,  nt  the  slionhlcr-joint.—St.  George's  Hospital  Museum,  Ser.  ii.  No.  225. 

spherical  enlargement 

of  the  bone,  which  is  at  first  hard,  and  is  accompanied  by  an  aching,  gnawing 
pain ;  and  in  this  condition  it  is  very  liable  to  be  mistaken  for  chronic  ostitis 


Fig.  207.  Periosteal  sarcoma  of  the  tibia.  The  chief  deposit  exists 
between  the  periosteum  and  the  bone,  the  surface  of  which  lias  been 
slightly  destroyed.  Corresponding  to  the  situation  of  the  tumour, 
the  cancellous  tissue  and  medullary  canal  were,  however,  infiltra- 
ted to  a  very  slight  extent. — St.  George's  Hospital' Museum,  Ser.  iL 
No.  244. 
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and  abscess  of  bone.  There  is,  however,  no  redness  and  heat  or  other  sign  of 
inflammation,  such  as  cedema  of  the  soft  parts  over  the  bone  ;  nor  is  there 
any  rise  of  temperature  or  general  pyrexia. 

As  the  tumour  grows  it  expands  and  thins  the  bone,  and  '  egg-shell 
crackling  '  becomes  perceptible,  especially  if  the  growth  undergoes  degenera- 
tive changes  and  cysts  become  formed  in  it,  as  is  very  frequently  the  case. 
The  skin  over  it  becomes  covered  with  large  veins,  and  frequently  a  distinct 
pulsation  is  to  be  felt  in  it,  and  occasionally  a  bruit  can  be  heard  with  the 
stethoscope.  After  it  has  perforated  the  bone  and  diffused  itself  into  the 
soft  parts  it  presents  a  rapidly  growing  tumour  of  unequal  consistence,  but 
for  the  most  part  soft  and  semi-fluctuating,  and  the  seat  of  considerable  pain. 

The  x)aripheral  form  generally  consists,  in  the  first  stage,  of  an  elongated 
swelling  attached  to  the  bone  and  diffusing  itself  along  the  shaft.  It  is 
situated  at  first  on  one  side  of  the  bone,  and  appears  to  be  a  direct  outgrowth 
from  it.  These  tumours  vary  much  in  consistence,  not  only  in  different 
tumours,  but  also  in  different  parts  of  the  same  tumour.  Some  are  uniformly 
hard  ;  others  uniformly  soft,  and  almost  apparently  fluid  in  consistence  ;  whilst 
most  are  hard  and  firm  in  some  parts,  soft  and  diflluent  in  others.  Pulsation 
is  not  nearly  so  common  in  this  form  of  growth  as  in  the  central  one,  though 
it  is  sometimes  to  be  observed  in  the  multiple  sarcomatous  tumours  which 
are  occasionally  found  affecting  the  skull. 

The  peripheral  sarcomata  grow  more  rapidly  and  are  altogether  more 
malignant  than  the  central  ones.  They  show  a  greater  tendency  to  recur 
locally  after  removal  and  to  invade  internal  organs.  Occasionally  in  these 
cases  the  lymphatic  glands  are  found  to  be  implicated. 

The  diagnosis  between  mahgnant  and  innocent  tumours  of  bone  is  based 
on  the  following  considerations.    That  in  the  mahgnant  growth  the  tumour 
is  large,  of  varying  consistence  in  different  parts,  growing  rapidly,  covered 
with  large  veins  (which,  indeed,  are  only  an  evidence  of  its  rapid  growth 
and  the  consequent  profuse  blood-supply  with  obstructed  return),  involves  a 
considerable  surface  of  the  bone,  and  is  attended  with  constant  pain.    If  a 
tumour  of  bone  be  diagnosed  as  being  mahgnant,  its  removal  is  plainly 
indicated.    Amputation,  if  possible,  is  the  only  treatment ;  and  the  sooner  it 
is  done  the  better.    The  only  question  to  consider  is  where  the  amputation 
is  to  be  performed.    Some  surgeons  believe  that  it  is  safer  to  remove  the 
member,  if  possible,  above  the  affected  bone,  or  at  all  events  to  remove  the 
whole  of  the  bone  which  is  the  seat  of  the  disease.    But  some  difference  in 
procedure  may  be  adopted  according  to  the  nature  of  the  growth.    In  the 
central  sarcoma  it  will  probably  be  sufficient  to  amputate  through  the  shaft 
of  the  bone,  when  the  disease  occurs  at  its  lower  end;  and  if  it  is  of  the 
myeloid  variety  and  well  localised  to  the  part  from  which  it  sprang,  a 
recurrence  may  very  probably  not  take  place.    Indeed,  some  surgeons  have 
deprecated  amputation  in  these  cases  at  all,  and  have  advised  simply  scooping 
out  the  myeloid  material  and  leaving  the  cavity  to  granulate  up.  Probably, 
however,  the  safer  course  is  to  amputate.    In  the  peripheral  variety  of  the 
disease,  undoubtedly  the  wiser  plan  is  to  remove  the  whole  of  the  bone  from 
which  the  disease  springs  ;  and  even  then,  only  too  often,  a  speedy  recurrence 
takes  place,  either  locally  or  in  some  distant  organ. 

The  term  osteo-aneurism  was  formerly  applied  to  all  tumours  of  bone  Osteo- 
which  pulsated.    But  the  majority  of  these  are  known  now  to  be  merely  soft 
sarcomata,  in  which  the  pulsation  is  due  to  a  large  number  of  new  vessels, 
or  perhaps  even  mere  channels  or  spaces  filled  with  blood,  in  the  new  growth. 
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The  vessels  in  this  growth,  contained  in  a  cavity  with  more  or  less  rigid  walls 
of  unyielding  bone,  communicate  a  more  or  less  forcible  pulsation,  which 
may  cause  tlie  growth  to  be  mistaken  for  aneurism.  But  there  is  nothing 
of  an  aneurismal  nature  about  the  disease,  and  the  term  is  clearly  a  wrong  one 
as  applied  to  these  gi-owths.  Occasionally,  however,  another  class  of  cases 
are  met  with  whicli  much  more  resemble  aneurism  in  their  appearance,  and 
are  by  some  authors  regarded  as  true  aneurisms  of  bone;  that  is  to  say, 
dilatation  of  some  vessel  in  the  bone,  expanding  it,  and  presenting  all  the 
pathological  characters  of  aneurism.  They  consist  of  hollow  cavities,  gene- 
rally found  in  cancellous  bone  and  filled  with  blood,  sometimes  partly  fluid 
and  partly  sohd.  It  seems,  however,  more  than  probable  that,  as  Volkmanu 
has  suggested,  these  are  merely  sarcomatous  blood-cysts,  such  as  were 
described  on  page  351,  consisting  of  a  thin  envelope  of  sarcomatous  tissue 
aromid  a  central  mass  of  blood. 

There  is  still  another  form  of  pulsating  tumour  of  bone,  distinctly  not 
sarcomatous,  and  to  which  the  term  osteo-a,neurism  is  certainly  more  apphc- 
able  than  either  of  the  other  two  above-described  varieties.  These  are 
aneurisms  by  anastomosis,  as  they  are  termed,  occurring  in  the  substance  of 
bone,  generally  the  flat  bones  of  the  skull,  and  consisting  of  a  congeries 
of  dilated  vessels  massed  together  in  a  cavity  in  the  bone.  They  have 
a  distinct  pulsation,  and  resemble  in  their  symptoms  the  aneurisms  by 
anastomosis  occasionally  found  in  the  scalp,  with  the  exception  that  they 
are  lodged  in  the  bone  and  not  07i  it. 

When  a  tumour  of  bone  pulsates  it  will  then  most  commonly  be  foimd  to 
be  a  sarcoma  of  a  very  vascular  character,  or  in  which  there  are  spaces  com- 
municating with  the  arteries  which  supply  the  tumour,  and  large  enough  to 
give  rise  to  pulsation  perceptible  to  the  eye  and  the  hand ;  or  else  it  will  be 
found  to  be  formed  entirely  of  dilated  bony  capillaries,  just  like  the  aneurism 
by  anastomosis  of  soft  parts.  The  pulsation  is  also,  though  more  rarely,  per- 
ceptible to  the  ear ;  and  thus  the  symptoms  resemble  those  of  aneurism  so 
very  nearly  that  when  the  tumour  grows  m  the  neighbourhood  of  some  large 
artery,  as  in  the  abdomen,  near  the  course  of  the  aorta  or  ihac  arteries  ; 
in  the  buttock,  near  the  gluteal ;  or  in  the  femur,  near  the  popliteal  or  femoral 
artery,  the  mistake  has  been  committed  by  the  most  emment  surgeons, 
even  after  deliberate  and  repeated  consultation,  and  that  in  both  ways,  i.e. 
aneurism  has  been  mistaken  for  malignant  tumour,  as  well  as  the  reverse. 
I  think  this  is  sufficient  evidence  that  in  the  present  state  of  surgery  the 
mistake  is  in  some  cases  inevitable.  •  The  main  points  of  distinction  between 
the  two  diseases  are  the  following  :  Aneurisms  usually  have  a  distinct  and 
loud  bruit,  pulsatile  tumours  none  at  all,  or  an  indistinct  one.  Aneurisms 
have  an  expansive  lateral  pulsation  (as  -well  as  the  up-and-do-\\ni  pulsation), 
and  this  is  not  usually  the  case  in  pulsatile  tumom-s.  Aneurism  does  not 
affect  the  bone  unless  it  has  eroded  or  absorbed  it  (which  is  rare  in  the  limbs) ; 
pulsatile  tumours  are  hardly  known  except  as  springing  from  bones,  and 
therefore  incorporated  with  them.  Aneurisms  are  often  of  longer  duration 
than  pulsatile  tumours  attain  without  fungating  or  destroying  the  patient's 
general  health.  It  is  by  a  careful  considei-ation  of  all  these  symptoms  that 
the  diagnosis  must  be  made  ;  and  in  any  case  of  doubt  it  seems  the  surgeon's 

'  Cases  of  erroneous  diagnosis  have  been  published  in  the  case  of  abdominal  tumour 
under  Sir  J.  Paget's  case,  of  gluteal  under  Mr.  Guthrie's,  of  popliteal  under  Mr.  Pollock's, 
and  are  referred  to  in  a  paper  of  mine,  '  On  the  Diagnosis  of  Aneurism,'  in  the  7th  vol. 
of  the  '  St.  George's  Hospital  Reports.' 
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clear  duty  to  give  the  patient  the  benefit  of  it,  and  to  select  the  milder 
operation  of  ligature  of  the  main  artery  in  preference  to  amputation. 

If  the  case  is  evidently  one  of  pulsatile  tumour  of  bone,  amputation  is,  as 
:a  general  rule,  to  be  advised  when  possible  ;  but  there  are  pulsatmg  tumours 
which  can  be  eradicated  with  success,  as  is  proved  by  the  cases  related  by 
Sir  J.  Paget, 1  in  one  of  which  the  tumour  turned  out  to  be  of  a  fibrous 
nature,  and  the  patient  was  known  to  have  remained  in  health  for  ten  years 
after  its  enucleation.  In  one  other  case  a  tumour,  believed  to  be  merely  an 
I  aneurism  of  the  bone,  was  successfully  enucleated  by  the  actual  cautery.^ 

■  •  Such  cases  do  undoubtedly  justify  the  surgeon  in  proposing  the  removal 
of  the  tumour  only  when  the  latter  is  growing  very  slowly,  so  as  to  be  evi- 
dently not  malignant ;  and  especially  if  there  be  so  little  evidence  of  solid 
tissue  around  the  vascular  mass  that  it  may  be  hoped  that  it  is  a  mere 
aneurism  of  the  bone.  In  any  such  case,  however,  the  patient  should  be 
prepared  for  amputation  if  necessary. 

The  innocent  tumours  of  bone  are  cartilaginous  (en chondroma),  bony  innocen 
(exostosis),  fibrous  (fibrocystic),  and  cystic.    Cartilaginous  tumours,  or  en-  bone°s!"^^ 
■cliondromata,  have  been  spoken  of  above  (p.  356)  in  their  general  aspect  as  Enchon- 
tliey  occur  in  other  parts.    They  are,  however,  more  common  in  the  bones 
than  in  any  other  part,  and  they  grow  slowly,  and  often  to  a  very  large  size,^ 
displacing  all  the  structures  of  the  part,  but  not  infiltrating  them,  and  show- 
ing no  tendency  to  recur  when  completely  removed.    They  are  either  multiple 

or  solitary,  they  either  do  or  do  not 
^  ^^^^^^^^^^fc.  ossify,  and  they  occur  either  in  the  dif- 

■  -^^^^^^^^^^^^^^^  fused  or  the  circumscribed  form.  It  is 
I  ,^^^LI^^%S#^^^^^^^^  solitary  and  the  circumscribed  en- 
P                           H^^^^^fc.      chondromata  which  show  the  greatest 

tendency  to  ossification ;  the  diffused 
and  multiple  en  chondromata,  such  as 
are  seen  tolerably  often  on  the  pha- 
langes (Fig.  209),  show  little  or  no 
tendency  to  the  formation  of  bone ; 
though  in  the  process  of  time  they 
fi-om  a  cast  i^lhe  Museum  of  s^^  degenerate  into  a  low,  calcareous,  or 

pital.   The  patient  was  a  lad  about  15  years  of    i,-,  -,  «  .         i  •  i 

age.   Thoreis  a  large  tumour  on  the  thumb,  and    fibrO-CalcareOUS    lOrmatlOU,    m  WhlCh 

i'  to'Sreair"''^  cysts  are  often  found.    Such  enchon- 

I  dromata  in  the  hand  sometimes  reach 

^an  enormous  size.  Dr.  Martyn  ^  has  recorded  one  in  which  the  weight  of 
the  hands  became  so  great  that  the  patient  could  not  lift  them,  and  in 
which  the  feet  were  simultaneously  affected  ;  but  this  is  unusual.  No  treat- 
ment can  be  proposed  in  such  cases  except  amputation,  which  is  necessary 
when  the  hand  or  foot  has  become  entirely  useless.    The  tarsus  would  be 


I'Kt.  209.   Euchondromata  of  the  fingers  and  hand, 


'  '  Med.-Chir.  Trans.'  vol.  liv.  pp.  256-71. 
Mapother,  '  Dublin  Med.  Press,'  Feb.  4,  1863.    In  a  case  where  Mr.  Bickersteth 
amputated  the  leg  for  pulsating  tumour  of  the  tibia,  the  disease,  on  examination,  was 
helieved  to  be  a  pure  example  of  osteo-aneurism,  and  no  return  took  place.    See  '  Syst. 
of  Surg.'  3rd  ed.  vol.  ii.  p.  320. 

■'  In  Mr.  Garagee's  case  a  cartilaginous  tumour  growing  from  the  femur  had  attained 
so  large  a  size  that  the  limb  after  amputation  at  the  hip-joint  weighed  99  lbs.  See  Mr. 
Gamgee's  '  History  of  a  Successful  Case  of  Amputation  at  the  Hip-joint,'  1865,  where 
similar  cases  of  large  enchondroma  are  referred  to  under  the  care  of  Mr.  Frogley  and 
Sir  P.  Crampton. 

'  '  Path.  Trans.'  vol.  xxii.  p.  252. 
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left  ill  the  case  of  the  foot,  or  a  portion  of  it,  if  the  extent  of  the  disease 
prevented  the  formation  of  a  flap  entirely  in  front  of  the  tarsus. 

Cysts  are  also  often  found  in  encliondromatous  tumours  which  show  no 
trace  of  degeneration.'  Tlie  structure  of  enchoiidroma  is  usually  that  of 
pure  hyaline  cartilage,  indistinguishable  from  the  normal  tissue. 

The  diagnosis  of  enchondromata  depends  on  their  hard,  lobulated  surface 
(sometimes,  however,  with  a  certain  amount  of  elasticity,  if  the  cartilaginous 
tissue  is  soft,  or  if  there  is  a  cyst  in  the  interior  of  the  tumour),  their  slow 
growth,  and  the  absence  of  all  other  symptoms.    When  they  grow  (as  they 

often  do)  from  the  interior  of   

a  bone,  the  shell  of  the  bone  X^P'^'Pa^-- 
may  be  expanded  over  the 
surface,  and  may  be  felt  to 
yield  with  a  crepitating  sen- 
sation. Generally  there  is 
little  difficulty  about  the  diag- 
nosis, for  the  symptoms  are 
usually  quite  different  from 
those  of  cancer ;  there  is  not 
the  hardness  of  exostosis,  and 
the  other  innocent  tumours  of 
bone  are  very  rare. 

The  treatment  must  be 
by  amputation  or  enucleation. 
The  former  is  required  in 
cases  of  multiple  enchondro- 
mata, when  any  treatment  is 
indicated,  in  very  large  tu- 
mours, and  generally  when  fig.  210.  a  cartilaginous  tnmour  of  tbe  immc-ius,  of  t«  o  years- 
tbp  nnprntinn  fnr  i-pmnvnl  nf  g^wtli' spriuging  from  the  compact  tissue,  and  enctoaching 
ine  OpeiatlOn  lOr  lemOVai  01        on  the  cancellous  structure.    It  was  removed  bv  amputii- 

the  tumour  would   leave  the        weU  two\'?ca,"\°fti'!.w;l°i  P''"^"*  «as  seen  quite 

\\  eu  two  3  eai  3  afterwards.    On  microscopic  examination  the 

member  useless.   Sir  J  Paget  ^  tumour  was  found  to  consist  of  large  oval  cells,  with  one  or 

'      °  two  nuclei,  tlie  wall  of  many  being  indistinct.   These  were 

has  shown  how  much  better  closely  packed  in  a  finely  granular  matrix,  which  in  some 

1  ,        0  ,  -pavti  was  dimly  flbrillated.-  St.  George's  Hospital  Museum. 

the  prospects  01  recovery  by     ser.  li.  ko.  i76a. 
enucleation  are  than  used  to 

be  believed  ;  and  since  the  publication  of  his  paper  amputation  will  be  less 
frequently  resorted  to,  at  any  rate  without  preliminary  mcision,  in  order  to 
ascertain  the  nature  of  the  tumour.  If  the  whole  bone  is  involved  in  the 
tumour  it  may  be  resected  to  the  required  extent ;  and  this  operation  is  espe- 
cially indicated  in  the  upper  extremity.  Two  interesting  cases  by  Mr.  Lucas 
and  Mr.  Morris  will  be  found  in  the  tenth  volume  of  the  '  Clinical  Society's 
Transactions.'  In  the  latter  a  considerable  portion  of  both  bones  of  the 
forearm  was  removed,  but  the  patient  recovered  with  a  useful  hand.  It  is 
in  such  exploratory  operations  that  the  '  bloodless  method '  recommended 
by  Professor  Esmarch  (see  the  chapter  on  Operative  Surgeky)  finds  one 
of  its  most  striking  uses.  Under  the  elastic  bandage,  proj)erly  applied,  the 
tissue  and  the  relations  of  the  tumour  can  be  studied  on  the  living  subject 
almost  as  easily  as  on  the  dead,  and  any  vessels,  nerves,  or  other  important 


'  See  a  beautiful  jjieparation  in  the  Museum  of  the  College  of  Surgeons,  No.  203a, 
which  is,  I  believe,  Mr.  Froglcy's  preparation,  described  and  figured  in  the  '  Med.-Chir. 
Trans.'  vol.  xxvi. ;  and  in  '  Syst.  of  Surgery,'  3rd  ed.  vol.  ii.  p.  322. 

-  '  Med.-Chir.  Trans.'  vol.  liv.  cases  1  to  3,  pp.  254-5.5. 
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structures  as  easily  dissected  off  the  tumour.  Such  operations,  however, 
will  occasionally  terminate  in  amputation— a  contingency  which  must  be 
provided  for  before  commencing.  I  would  refer  to  Fig.  210,  which  shows  a 
very  large  enchondroma  springing  from  the  humerus  outside  the  shoulder- 
joint.  At  the  period  of  the  operation  the  large  size  of  the  growth  left  to  the 
operator  no  choice  ;  but  at  an  earher  stage  of  the  disease  it  would  have  been 
a  perfectly  justifiable  proceeding  to  have  attempted  the  removal  of  the 
tumour  alone,  preserving  the  arm.  Yet  the  operator  might  easily  have 
been  baffled  in  the  attempt  by  finding  the  great  vessels  and  nerves  so  buried 
in  the  mass  that  he  could  not  hope  for  any  usefulness  in  the  member  after 
the  operation,  and  would  find  himself  compelled  to  resort  to  amputation. 

Exostosis,  or  bony  tumour  springing  from  a  bone,  is  a  comparatively  com-  Exostosii 
mon  affection  in  some  parts  of  the  body,  and  occurs  under  three  chief  forms. 

The  first  is  the  ivory  or  hard 
exostosis,  which  is  composed  of 
bone  resembling  the  compact 
shell  of  the  long  bones  or  the 
external  table  of  the  skull, 
from  which  it  often  springs, 
but  is  even  more  compact, 
so  that  it  exactly  resembles 
ivory,  no  pores  or  bone-fibres 
being  visible  in  its  section. 
On  microscopic  examination 
these  ivory  exostoses  show 
the  lacunte  and  the  vascular 
canals  of  true  bone,  but  the 
lacunfE  are  more  irregularly 
distributed,  and  the  vascular 
canals  are  more  numerous  and 

iiG.  ail.   ivory  exostosis  oiine  lower  J  iiw.    xuL-ie  is  uu  nion^i  v,   „,^-,„n„„  flTny,  TTfivPrqinn 
but  the  preparation  lias  OTideutly  been  taken  from  the  body    Smailei    tnan    tne  naverSian 
of  a  very  old  person.  St.  George's  Hospital  Museum,  Ser.  ii.  (.r^i-ir^]g_l 
No.  191. 

This  form  of  exostosis  is 
met  with  generally  in  connection  with  the  bones  of  the  skull  and  face,  and 
especially  on  the  vertex  of  the  skull  and  on  the  lower  jaw  (Fig.  211).-  It 
never  attains  a  large  size  except  when  it  grows  into  one  of  the  cavities — the 
orbit  or  the  antrum.  Its  growth  is  very  slow,  and  as  a  general  rule  such 
tumours  are  best  left  alone.  Their  removal  is  often  extremely  difficult,  in 
consequence  of  their  great  hardness ;  and  the  violence  which  is  necessary 
for  this  purpose  involves  very  great  danger,  while  the  tumour  can  lead  to 
no  ill  consequences,  apart  from  the  trifling  deformity  which  it  causes.  But 
to  this  rule  an  exception  must  certainly  be  made  in  the  case  of  ivory  exos- 
tosis of  the  orbit.  The  gradual  growth  of  such  a  tumour  displaces  the  eye, 
causing  blindness  by  the  stretching  of  the  optic  nerve,  and  a  very  hideous 
squint.  The  base  (which  is  usually  attached  to  the  inner  or  outer  angle  of 
the  roof  of  the  orbit)  is  often  of  no  large  size,  and  when  fully  exposed  can  be 

'  See  '  Path.  Trans.'  vol.  xvii.  plate  13,  for  drawings  and  description  of  the  micro- 
scopic examination  of  Dr.  Duka's  case  of  ivory  exostosis,  figured  below. 

■■'  In  the  Museum  of  St.  George's  Hospital  there  is  a  specimen  of  one  of  these  ivory 
exostoses  growing  from  the  scapula  and  projecting  both  into  tlic  ventral  surface  and  also 
into  the  infra-spinous  fossa.    Ser.  ii.  p.  20l-i. 
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partially  cut  through  with  a  fine  saw,  and  then  broken  with  a  lew  blows  of  a 
chisel  and  hammer.  If  the  operation  have  not  been  too  long  delayed,  the  ey.- 
will  return,  into  position  and  sight  will  be  restored.  It  is  well  not  to  go  too 
near  to  the  skull  in  making  the  section,  though  this  must  of  course  depend 
on  the  shape  of  the  tumour's  neck.  Again,  an  exception  may  be  made  in 
ivory  exostosis  of  the  antrum.  These  exostoses  often  have  very  small  bases 
and  are  found  to  have  undergone  fracture  at  their  neclc  and  to  be  lyhig  loose 
ni  the  antrum.  Such  was  the  case  in  the  instance  which  furnished  the  pre- 
paration represented  in  Fig.  212,  and  which  occurred  in  a  native  of  India, 
a  patient  of  Dr.  Duka.'    On  removing  a  triangular  piece  from  the  palatine' 


212.  A  shows  tlae  general  appearance,  and  B  the  appearance  on  section,  of  the  bony  tumour  removed 
from  the  antrum  by  Dr.  Duka,  the  account  of  which  is  to  be  found  iu  the 'Path  Trans  *  vol  xrii  T  SSfi 
The  position  of  the  tumour  during  life  was  the  reverse  of  that  here  shown.— St.  Georee's  Ho^itai 
Museum,  Ser.  11.  No.  191a.  "o^ie^- =  -o-o-iuiai 

process  of  the  superior  maxilla,  the  large  mass  of  ivory-Hke  bone  here  figured 
was  found  lying  quite  loose,  its  attachments  having  been  separated  either  by 
the  weight  of  the  mass  or  by  some  accidental  violence. 

It  may  be  mentioned,  as  some  encouragement  to  the  attempt  to  remove 
such  tumours  when  it  is  otherwise  indicated,  that  the  tumour  often  has 
a  much  smaller  neck  than  its 
size  would  lead  one  to  expect, 
and  also  that  the  interior  may 
be  cancellous,  while  the  exte- 
rior appears  perfectly  ivory-like. 
Such  was  the  case  in  a  remark- 
able tumour  of  the  skull  de- 
scribed and  figured  by  Mr.  Ilott.- 
The  patient  had  consulted  many 
eminent  surgeons,  but  all  had  I'ig.sis 
shrunk  from  the  apparent  danger 
of  removing  it,  believing  that 
the  neck  was  of  great  breadth, 
and  of  ivory-like  consistence.  On  the  contrary,  when  the  patient  died  it  was 
found  that  the  tumour  was  of  a  mushroom-shape,  the  neck  comparatively 
small,  and  the  interior  of  the  tumour  wholly  cancellous.  The  tumour 
might,  therefore,  probably  have  been  removed  with  safety.  On  the  other 
hand,  many  histories  show  the  risks  that  may  be  encountered  in  such  at- 
tempts. There  are  in  St.  George's  Hospital  Museum  two  preparations, 
one  (Fig.  213)  showing  a  small  bony  tumour  Avith  the  marks  of  a  tre- 
phine, with  which  and  other  instruments  Mr.  Keate  strove  in  vain  for  more 
than  an  hour  to  take  aAvay  the  little  lump,  but  was  obliged  to  desist.  The 
patient  obstinately  refused  to  submit  to  the  slight  deformity,  and  was  ulti- 


-  .  Ivory  exostosis,  which  was  trephined  unsuccess- 
fully on  account  of  its  great  hardness.  Exfoliation  was 
afterwards  produced  by  the  long-ooutinued  application  ot 
caustics,  chiefly  nitric  acid.  St.  George's  Hospital  Mu- 
seum, Ser.  ii.  No.  189.— Prom  'Syst.  of  Surg.'  3rd  ed,  vol. 
ii.  p.  325. 


'  'Path.  Soc.  Trans.'  vol.  xvii. 


Ibid.  vol.  iii.  p.  14'J. 
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Fig.  214.  A  smaU  exostosis  of  the  femur,  situuteil  just  above 
the  internal  condyle.  The  neck  of  the  tumour,  shown  at  the 
upper  part  of  the  woodcut,  as  well  as  a  large  part  of  the 
growth  continuous  with  this  (n),  is  composed  of  firm  cancel- 
lated bone  ;  the  rest  (/<)  of  opaque  white  cartilage,  composed 
of  large  cells,  of  an  oval  or  circular  form,  closely  approxi- 
mated. The  surface  of  the  tumour  (c)  is  covered  by  a  thin 
incrustation  of  fibro-cartilage. — St.  George's  Hospital  Museum, 
Ser.  ii.  No.  178, 


mately  rewarded  for  his  perseverance  by  its  removal.  Kepeated  applications 
of  strong  nitric  acid  and  potassa  fiisa  at  intervals  during  several  years  produced 
its  exfoliation,  but  at  an  expense  of  pain  and  danger  quite  disproportionate 
to  the  result.  In  the  other  case,  Sir  A.  Cooper  had  tried  to  saw  off  a  small 
ivory  exostosis  from  the  margin  of  the  orbit,  but  in  vain.  This  also  exfo- 
liated after  repeated  applica- 
tions of  caustic,  and  the  maxks 
of  the  saw  are  still  to  be  seen 
upon  the  little  tumour. 

The  soft  or  cancellous 
exostosis  (Fig.  214)  is  a  much 
more  manageable  disease, 
and  operations  for  its  removal 
are,  at  any  rate  under  certain 
circumstances,  justifiable.  It 
grows  either  as  an  outgrowth, 
consisting  primarily  of  bone, 
or  as  the  result  of  the  ossi- 
fication of  a  cartilaginous 
tumour.  In  the  latter  case 
the  internal  tumour,  com- 
posed of  cancellous  bone,  is  surrounded  and  encased  by  a  layer  of  cartilage. 
The  favourite  seats  of  exostosis  are  in  the  neighbourhood  of  the  epiphyses, 
particularly  those  of  the  femur  and  humerus,  and  on  the  extremity  of  the 
last  phalanx  of  the  great  toe  ;  but  they  occur  in  all  parts  of  the  body.  They 
should  only  be  removed  in  consequence  of  some  symptom  caused  by  their  pre- 
sence greater  than  the  risk  of  removmg  them  would  be,  for  there  is  no  doubt 
that,  as  a  rule,  if  not  always,  their  tendency  is  to  stop  growing.    Hence  on 

the  great  toe,  where  the  little 
tumour  causes  serious  incon- 
venience in  walking,  and  it 
can  be  removed  with  hardly 
any  danger,  this  should  always 
be  done  ; '  but  when  the  exos- 
tosis is  deeply  seated  (as  in 
the  very  common  instance  of 
that  which  grows  just  above 
the  internal  condyle  of  the 
femur)  and  is  near  important 
structures,^  it  is  very  doubtful 
whether  the  patient  is  well 
advised  in  incurring  any  great 
risk  in  order  to  avoid  incon- 
veniences which  after  all  are 
often  trifling,  and  which  may  be  trusted  not  to  increase.  If  the  surgeon 
have  made  up  his  mmd  to  operate  he  may  be  certain  that  the  removal  of 

'  The  growth,  however,  in  this  situation,  for  some  unexi^lained  reason,  is  very  liable 
to  recur,  and  hence  some  surgeons  recommend  the  removal  of  the  distal  portion  of  the 
phalanx  from  which  it  grows.  See  an  interesting  article  by  Mr.  Southam,  '  Med.  Chron.' 
Feb.  1B86. 

^  The  knee-joint  has  often  been  opened  in  removing  this  exostosis,  for  iu  such  cases 
previous  attacks  of  inflammation  may  have  enlarged  the  synovial  membrane  beyond  its 
natural  limits. 


riG.  215.  Exostosis  of  the  finger  springing  from  the  base  of  the 
first  phalanx,  in  a  mau  aged  58.  The  bone  is  seen  to  be 
healthy.  The  whole  tumour  is  completely  ossified  into  spongy 
bone,  with  the  exception  of  a  very  thin  layer  of  cartilage 
which  covers  its  surface  (on  the  unsliaded  portion  of  the  dia- 
gram).— St.  George's  Hospital  Museum,  Sor.  ii.  No.  181. 
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the  surface  and  the  greater  part  of  the  neck  of  the  tumour  will  perfectly 
suffice  to  stop  the  disease  ;  no  renewed  growth  need  be  apprehended.  In 
the  cartilaginous  exostosis  all  the  ossifying  material  is  removed  in  such  an 
operation,  and  in  the  bony  outgrowth  the  remaiiis  of  the  neck  never,  as  far 
as  I  know,  are  the  origin  of  any  renewed  growth. 

It  has  often  been  noticed  that  exostoses  sometimes  suffer  fracture,  and 
a  remarkable  case  has  been  published '  in  which  an  exostosis  of  the  femur, 
having  been  thus  broken  off  from  the  bone,  became  entirely  absorbed,  so 
that  a  tumour  which  seemed  at  first  to  be  of  the  size  and  shape  of  a 
Avalnut  left  no  trace  whatever  of  its  existence ;  and  Mr.  Mamider,  I  believe, 
treated  several  cases  by  fracturing  or  dividing  subcutaneously  the  neck  of 
the  exostosis.  The  treatment  is  eminently  worthy  of  trial,  though  in  the 
only  three  instances  I  have  seen,  under  the  care  of  Mr.  Pick  and  myself,  it 
was  not  successful.  If  the  exostosis  is  not  absorbed  after  the  fracture  of  its 
neck,  and  its  presence  gives  the  patient  inconvenience,  it  might  be  removed 


wltiM  ?w  M,  T?  f"-^'  °*  ^l',*"  (^liff'^^ed  exostosis),  reraove  Uvith  success  at  St.  Georec's 

f^,  /I'i'J.^^'^        articular  surface  of  the  jaw:  6,  the  symphysis.   The  operation 

r^^'«  TTn=fJf /^J"°'^^'''o'^''.-"'^t'''^°o^  "'^  boue.   'Path.  Sdc.  Trans.' vol.  ii.  p.  95.-St. 


con  sis 


George's  Hospital  Museum,  Ser.  ii.  Ko.  185. 

when  loose  with  far  less  danger  than  is  involved  in  cutting  through  its  base. 
Fig.  215  will  illustrate  the  feasibility  of  this  method  of  treatment.  A  tumour 
so  large  as  this  relatively  to  its  neck  could  easily  be  divided  from  its  attach- 
ment, either  by  fracture  or  by  subcutaneous  section  w^ith  a  chisel  or  fine 
saw,  and  passive  motion  might  prevent  any  tendency  to  reunite. 

The  diffused  bony  tumour  is  illustrated  by  the  accompanying  figure  ( Fig. 
216),  showing  a  large  lobulated  mass  of  bone  enveloping  the  jaw  for  a  consider- 
able distance,  and  only  removable  by  extirpation  of  the  wdiole  of  the  bone  from 
which  it  grows.  Another  and  a  very  singular  case  is  illustrated  by  a  series  of 
three  preparations  in  the  Museum  of  the  College  of  Surgeons,  in  which,  after 
amputation  on  account  of  such  a  tumour,  situated  near  the  knee,  the  tumour 
recurred  in  the  stumpj  five  years  afterwards  ;  re-amputation  was  performed, 
and  then  the  disease  again  recurred  in  the  pelvis.  The  tumour  could  not  have 
been  malignant,  for  the  duration  of  the  affection  was  no  less  than  twenty-five 
years,  and  the  patient  died  only  of  the  local  consequences  of  the  pressure  of 
the  tumour.^  Other  similar  cases  have  been  noticed,  and  they  bear  a  remark- 
able analogy  to  those  of  the  recurrent  fibroid  tumour  of  soft  parts. 


'  Dr.  Chiene,  '  Ed.  Med.  Journ.'  July  1874. 
•  See  '  Syst.  of-  Surg.'  3rd  ed.  vol.  ii.  p.  327. 
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The  other  innocent  solid  tumours  are  rare,  if  we  except  epulis  and  fibrous  innocent 

_  _  -  -I      n  '        i"i  1       i   ml .  „  ^  _   sortj  soil  Cl 


soft  solid 
tumours. 


or  nasopharyngeal  polypus,  which  are  treated  of  in  other  chapters.  They 
generally  grow  from  the  periosteum,  and  are  of  the  fibrous  '  fibrocellular,' 
or  fibrocystic  variety.  Very  commonly  they  are  mistaken  for  enchondroma 
before  operation  ;  and  as  the  treatment  and  the  prognosis  are  the  same,  the  . 
mistake  is  of  no  importance,  nor  can  I  lay  down  any  trustworthy  rules  for 
the  diagnosis.  The  majority  of  such  tumours  seem  to  be  connected  with  the 
femur.  ^ 

Cystic  tumours  of  bone  are  serous  and  sanguineous.    The  former,  if  they  Hydatid 
are  not  confined  to  the  jaws  (as  Mr.  Stanley  believed  them  to  be),  are  at  any  ^"^^^f,^;"" 
rate  only  known  in  that  situation,  and  these  are  in  all  probability  always  bone, 
caused  by  some  irritation  around  the  teeth-cavities.    They  form  sometimes 
enormous  tumours  in  the  jawbones  (usually  the  lower),  with  the  wall  formed 
in  some  parts  by  thin  crepitating  bone,  in  others  by  fibrous  tissue,  and  con- 
taining clear  fluid.    The  diagnosis  is  easily  made  by  puncture. 

In  other  bones  the  presence  of  hydatids  has  given  rise  to  the  formation 
of  cavities  containing  a  thin  fluid  ;  but  whether,  independently  of  hydatids, 
serous  cysts  form  in  other  bones  seems  doubtful. 

Both  forms  require  similar  treatment,  viz.  to  be  laid  open  pretty  freely, 
when  if  hydatids  are  found  they  are  to  be  evacuated,  otherwise  the  opening 
is  to  be  kept  free  and  the  cyst  left  to  fill  up  gradually.  In  a  case  which 
furnished  a  preparation  to  the  Museum  of  St.  George's  Hospital,  Sir  B. 
Brodie  removed  the  whole  side  of  the  lower  jaAV,  on  account  of  an  unusually 
large  cyst  of  this  nature  ;  but  the  operation  proved  fatal  from  erysipelas.  I 
never  saw  one  of  so  large  a  size,  but  have  seen  a  few  smaller  ones  which 
have  done  well  under  the  simpler  treatment. 

The  blood-cysts  in  bone  are  still  rarer,  and  many  of  the  cases  were  clearly 
only  instances  of  malignant  (sarcomatous)  tumours,  with  blood-cysts  of  very 
large  proportionate  size  formed  in  them,  to  which  reference  has  already  been 
made.  I  must  refer  the  reader  to  the  authorities  named  below  ^  for  illustra- 
tive cases.  The  treatment  would  generally  consist  in  laying  open  and  stuffing 
the  cyst  if  no  tumour-formation  could  be  detected  in  the  walls,  otherwise  in 
excision  or  amputation. 

A  very  singular  and  rare  affection  in  bones  is  known  by  the  name  of  Mollities 
lollities  Ossium,  Osteomalacia  or  Malacosteon.  There  is  no  doubt  that  "ssmm. 
nder  this  designation  several  morbid  conditions  have  been  described,  most 
f  which  constitute  separate  diseases,  and  have  been  noticed  above.  Thus 
ones  become  softened  by  the  diffused  form  of  infiltrating  sarcoma.^  Again, 
ones  have  been  known  to  be  so  softened  by  inflammation  in  the  course  of 
constitutional  syphilis  as  to  be  described  by  the  name  of  MoUities.'*  And 
cases  of  spontaneous  fracture  from  malignant  deposit  or  from  other  causes 

'  See  Adams  and  Hewett,  in  '  Path.  Trans.'  vol.  v.  p.  254. 

-  Travers,  '  Med.-Chir.  Trans.'  vol.  xxi.  Stanley,  'Dis.  of  the  Bones,'  p.  187.  Liston, 
so-called  '  Ossified  Aneurism  of  the  Subclavian  Artery.'  'Ed.  Med.  and  Surg.  Journ.'  vol. 
xvi.  pp.  66,  21.5.    Nelaton,  '  Path.  Chir.'  vol.  ii.  p.  48. 

A  good  example  of  this  is  in  the  Museum  of  St.  George's  Hospital,  showing  two 
vertebrae  completely  softened  by  sarcoma,  which  has  entirely  rejilaced  their  natural  struc- 
ture. 

'  The  existence,  however,  of  any  softening  of  bones  in  syphilis  so  diffused  as  to  de- 
serve the  name  of  osteomalacia  is  doubted  by  Lancereaux,  '  Treatise  on  Syphilis,'  trans, 
for  '  New  Syd.  Soc'  vol.  i.  p.  24;5. 
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have  been,  incorrectly  enough,  spoken  of  as  ]\IoUities.  But  the  peculiar  disease 
Avhich  is  properly  so  designated  is  marked  by  the  gradual  softening,  bending, 
and  very  probably  the  ultimate  fracture  of  the  bones,  usually  of  several  pails 
of  the  body,  or  at  any  rate  of  a  great  extent  of  bone,  while  the  patient  is  not 
in  any  visible  condition  of  disease,  except  for  the  weakness  and  the  loss  of 
function  which  the  softening  of  the  skeleton  produces.  MoUities  is,  there- 
fore, distinguished  from  sarcoma  by  the  fact  that  in  the  one  numerous  and 
extensive  tracts  of  bone  gradually  soften,  bend,  and  perhaps  ultimately  break, 
while  the  deposit  in  sarcoma  generally  occurs  at  one  definite  spot,  and  the 
bone  yields  there  abruptly,  besides  which  there  is  often  no  fatal  cachexia  in 
moUities  ;  in  fact,  in  many  cases  the  patient  has  died  of  old  age.  From 
rickets,  to  which  it  is  compared  by  some  authors,  who  speak  of  it  as  '  senile 
rickets,'  moUities  is  distinguished  by  the  essential  feature  that  it  has  no 
tendency  to  recovery,  while  rickets  always  disappears  if  the  child  survives. 

The  symptoms  of  true  moUities  are  very  striking.    The  disease  generally 
commences  with  pain  mistaken  for  rheumatism,  and  sometimes  this  pain 
lasts  long  and  is  very  severe.    A  great  part  of  the  skeleton,  sometimes  the 
whole  pelvis  or  thorax,  or  many  of  the  bones  of  the  limbs,  become  so  soft 
and  weak  that  they  bend  under  the  ordinary  muscular  actions  ;  tiU  sometimes 
(as  in  the  often-quoted  case  of  Madame  Supiot)  the  feet  can  be  placed  above 
the  head,  and  the  patient  is  quite  bedridden  from  the  weakness  of  the  body  ; 
and  the  stature  may  even  be  much  diminished  from  the  faUing  together  of 
the  vertebrte.    Fracture  is  very  common,  but,  curiously  enough,  the  bones 
may  unite  again.    Dr.  Ormerod  published  a  case  ^  in  which  there  were  a 
great  number  of  fractures — at  one  time  seven  different  bones  were  fi-actured — 
— and  yet  the  fractures  united  just  as  readily  as  they  do  in  rickets.  Often, 
however,  the  fractures  show  no  tendency  to  unite.    Most  of  the  patients  are 
past  the  middle  period  of  life,^  and  are  of  the  female  sex,  though  men  also 
suffer  from  the  disease.^    Attention  has  been  drawn  to  the  fact  that  the 
bones  of  lunatics  are  more  fragile  than  those  of  the  sane,  and  this  is  beUeved 
to  be  due  to  a  condition  closely  aUied  to  moUities  ossium,  and  is  one  in  which 
the  ratio  of  organic  constituents  to  earthy  matter  is  much  greater,  while  the 
ratio  of  lime  to  phosphoric  acid  is  distinctly  less.*    Dr.  Boddington  believes 
that  the  softening  is  most  common  in  motor-paralytic  disorders  connected 
with  sclerosis  of  the  nerve  centres  from  increase  of  the  connective  tissue,  such 
as  general  paralysis  of  the  insane,  paralysis  agitans,  and  locomotor  ataxy.-^ 
Persons  affected  with  this  disease  often  die  from  mere  decay  of  nature — 
sometimes  from  intercurrent  disorders,  as  pneumonia ;  sometimes  from 
deficient  respiration,  in  consequence  of  the  loss  of  mobility  of  the  softened 
chest-walls,  or  from  pressure  on  the  spinal  cord  or  meduUa. 

The  pathological  anatomy  of  the  softened  bones  bears  a  considerable 
resemblance  to  rickets,  and  also  to  fatty  degeneration.  In  some  cases  the 
fatty  degeneration  has  been  so  extreme  that  the  bone  resembled  '  rather  & 
portion  of  fatty  matter  enclosed  in  a  case  of  periosteum  than  a  bone.' — 
(Ormerod.)    At  other  times  the  outer  shell  has  been  healthy,  while  the  centx'al 

'  Brit.  Med.  Journ.'  Sept.  10,  18,5!). 

-  One  hitherto  unique  case  was  exhibited  to  the  International  Med.  Congress  in  the 
skeleton  of  a  child  under  two  years  of  age.    See  their  '  Trans.'  '  Dis.  of  Children,'  p.  59. 

'''  Out  of  14.5  cases  which  Mr.  Durham  refers  to,  13  only  were  men  ;  but  then  in  a 
great  number  of  these,  which  are  recorded  only  for  obstetric  purposes,  the  true  nature  of 
the  disease  is  very  doubtful. 

*  '  Liverpool  Medical  and  Surgical  Reports,'  vol.  iv.  p.  8o. 

'  'Brit.  Med.  Journ.'  Jan.  1871,  p.  105. 
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cancellous  tissue  has  been  softened.  The  cancelli  will  be  found  enlarged, 
sometimes  to  such  an  extent  that  the  whole  bone  is  expanded  and  filled  with 
a  pecuhar  reddish  gelatiniform  matter,  in  which  fat,  oil,  and  blood-discs  will 
be  found,  together  with  certain  cellular  bodies,  according  to  Dalrymple.' 

Rindfleisch  thus  describes  the  microscopical  appearances  of  bone  in 
moUities  :  '  If  we  break  off  a  minute  trabecula  from  the  cancellous  texture 
of  a  bone  affected  with  this  disease,  and  after  soaking  it  in  carmine  examme 
it  mider  a  magnifying  power  of  300  diameters,  we  find  a  highly  cha- 
racteristic set  of  appearances  (Fig.  217).  The  trabecula  is  seen  to  consist 
of  two  different  substances ;  it  exhibits  two  very  distinct  zones — an  outer 
one,  lying  next  to  the  medullary  spaces  (d)  and  the  Haversian  canals  (c), 
and  an  inner  one,  which,  forms  the  axis  of  the  trabecula.  The  inner  zone 
consists  of  perfectly  normal  bone-tissue  ;  the  corpuscles  with  their  countless 
anastomosing  prolongations,  the  highly-refracting  colourless  basis-substance, 
are  unaltered.  The  outer  layer,  on  the  other  hand  (b),  exhibits  a  finely 
striated  basis-substance,  deeply  stained  with  carmine,  in  which  only  a  few 


■^^"'vl^'''*-''*^*'^^^*'®^  ossium.  Splinter  of  bone  from  the  spongy  substance  of  an  affected  rib.  a  Normal 
Done-tissiie ;  b,  decalcified  bone-tissue  ;  c.  Haversian  canal ;  d,  medullaxy  spaces  ;  d^,  a  meduUarv  snace 
fllled  mth  red  marrow. -After  Rindfleisch. 

scattered  streaks  of  shadow  indicate  the  former  position  of  the  bone-cor- 
puscles, while  of  their  processes  not  a  vestige  remains  ;  it  seems  rather  as  if 
a  swelling  of  the  intercellular  substance  were  engaged  in  obliterating  all  the 
lacuna  together  with  their  canahcuh.  The  alterations  remind  us  too  forcibly 
of  those  which  the  bone-tissue  presents  when  soaked  in  hydrochloric  acid  to 
leave  us  in  doubt  for  one  moment  that  a  process  of  decalcification  is  taking 
place  in  the  present  instance.' 

The  nature  of  the  morbid  change  in  molHties  is  by  no  means  clear.  The 
earthy  base  of  the  bone  is  absorbed,  and  much  of  it  may  be  found  passing 
away  in  the  urine,  but  how  or  why  this  occurs  we  are  at  present  entirely 
Ignorant.  That  it  is  somehow  associated  with  a  generaUy  depressed  condition 
of  the  system,  caused  in  some  cases  byrepeated  pregnancy,  in  others  by  men- 
tal suffering,  in  others  by  privation  of  various  kinds,  seems  to  be  conceded, 

'  'Dublin  Quarterly  Journ.'  1846.  A  very  full  account  of  the  microscopical  and 
cnemical  changes  found  in  the  bones  in  mollities  is  contained  in  Mr.  Durham's  paper  in 
the  Guy  s  Hospital  Reports,'  vol.  x.  3rd  series,  18G4. 
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but  nothing  is  known  as  to  how  this  cause  acts,  nor  why  its  effect  should 
he  so  strikingly  marked  on  the  bones,  while  the  rest  of  the  body  is  un- 
affected.' 

A  more  interesting  question  is  whether  the  disease  is  curable,  and  how  to 
treat  it. 

Mr.  Durham  is  disposed  to  answer  the  former  question  in  the  affirmative  ; 
and  he  is  able  to  refer  to  two  cases  of  alleged  cure  which  rest  on  the  autho- 
rity of  Beylard"  and  Trousseau.  And  in  several  other  cases,  which  ulti- 
mately proved  fatal,  a  considerable  temporary  improvement  has  been  noticed 
under  treatment.  The  treatment  must  be  stimulant  and  supporting,  as  far  as 
the  digestion  will  permit ;  and  the  use  of  mineral  acids,  of  course  with  due 
reference  to  the  reaction  of  the  urine,  phosphates  and  cod-liver  oil,  seems  to 
be  indicated. 

Many  cases  of  deformity  of  the  pelvis  leading  to  difficulty  in  parturition 
are  described  in  summary  terms  as  '  moUities ' ;  but  the  great  majority  of  them 
have  undoubtedly  been  instances,  not  of  the  disease  here  described,  but  of  old 
rickets,  though  some  have  probably  been  cases  of  true  mollities. 

Rickets.  Eickets  is  a  constitutional  disease,  the  chief  manifestations  of  which  are 

found  in  the  bones,  but  which  implicates  other  organs,  especially  the  great 
viscera — a  fact  which  should  never  be  left  out  of  sight  in  speaking  of  or  treat- 
ing rickets.^  But  the  important  peculiarity  of  the  morbid  diathesis  in  rickets 
is  that  it  is  not  permanent.  If  the  child  survives,  the  disease  wiU  disap- 
pear, though  the  deformities  produced  by  it  will  remain  for  life.  And  rickets 
is  very  rarely  fatal  in  itself,  although  it  is  pretty  often  indirectly  fatal ;  i.e. 
the  child  is  so  much  weakened  as  to  succumb  to  some  infantile  disorder  which 
he  would  otherwise  have  thrown  off.  It  may  be  combined  with  struma-  or 
congenital  syphihs. 

Eickets  may  commence,  as  it  is  believed,  in  utero,  and  is  supposed  to  be 
one  of  the  causes  of  intra-uterine  fracture  ;  but  generally  it  does  not  begin 
till  about  the  time  when  the  child  is  beginning  to  walk,  and  often  not  till 
two  or  three  years  of  age,  or  even  later.  Its  causes  are  found  in  anything 
which  produces  weakness  :  bad  feeding,  bad  air,  want  of  cleanliness— poverty, 
in  fact— are  the  common  causes."*  Hence  Sir  W.  Jenner  says  that  rickets 
is  the  commonest  constitutional  disease  among  the  children  of  the  poor  in 
London.  But  the  children  of  the  rich  are  not  exempt  fi-om  it,  and  in  them  it 
shows  itself  chiefly  in  the  later  members  of  large  famihes,  the  mothers  being 

'  I  think  it  is  a  pity  to  waste  space  here  on  mere  hypotheses.  The  reader  will  find 
them  all  stated  and  discussed  in  Mr.  Durham's  paper. 

2  Beylard,  '  Du  Rachitis,  de  la  Fragility  des  Os,  de  I'Osteomalacie,'  pp.  26(5,  274.  In 
one  of  these  cases  the  person  affected  managed  by  gradual  extension  to  increase  her 
stature  by  half  a  m^tre— i.e.  more  than  eighteen  inches— from  what  it  was  at  the  period 
of  greatest  curvature  of  the  spine.  The  duration  of  the  case  extends  over  about  twenty 
years,  and  the  patient  was  then  in  good  health,  though  deformed. 

3  yir  W.  Jenner  has  insisted,  perhaps  more  strongly  than  any  other  author,  on  the 
constitutional  origin  of  rickets.  '  Med.  Times  and  Gazette,'  vol.  i.  18G0.  Dr.  Dickinson 
has  described  the  enlargement  met  with  iii  the  liver  and  spleen  chiefly,  but  also  in  the 
lymphatic  glands,  in  rickety  children  as  an  increase  in  the  fibrous  and  epithelial  tissues 
of  the  organs,  producing  an  appearance  much  like  that  of  the  ordinary  lardaceous  or 
so-called  '  amyloid  '  degeneration,  but  not  giving  the  characteristic  reactioii  with  lodme. 
— '  Med.-Chir.  Trans.'  vol.  lii.  .    ,  • 

*  A  disease  believed  to  be  identical  with  rickets  was  produced  in  puppies  by  improper 
feeding.— Dick,  •  Path.  Soc.  Trans.'  vol.  xiv.  p.  289.  Similar  experiments  vsnth  similar 
results  were  made  by  M.  Jules  Gu6rin, 
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exhausted  by  repeated  pregnancies,  or  in  the  children  of  parents  suffering 
from  the  hereditary  taint  of  struma,  or  possibly  syphilis.' 

The  early  symptoms  of  rickets  are  not  always  well-marked.  The  chilcl 
appears  restless  and  out  of  health  ;  if  it  has  begun  to  walk  it  will  be  '  taken  off 
its  feet,'  as  the  nurses  phrase  it ;  its  dentition  is  probably  retarded,  the  breath 
foetid,  and  the  digestion  disordered  ;  but  these  symptoms  are  not  in  them- 
selves conclusive.  The  first  distinct  indication  of  rickets  is  a  swelling  of  the 
cartilaginous  extremities  of  the  long  bones,  and  generally  near  the  wrist  or 
ankle,  or  of  the  ribs  where  they  join  with  the  costal  cartilages.  The  child  is 
usually  also  noticed  to  be  restless  and  to  throw  off"  the  bedclothes,  and  often 
the  head  sweats  profusely.  The  fontanelles  are  often  very  late  in  closing 
and  the  head  large.  Now  begins  a  stage  of  more  or  less  general  softening  of 
the  bones — -those  of  the  limbs  become  bent,  the  curves  being  generally  an 
exaggeration  of  the  natural  curvature  of  the  bone,  and  due  partly  to  pressure 
in  walking  or  crawling,  partly  to  the  traction  of  the  muscles.  Fracture  is 
very  common  in  the  stage  of  softening,  the  fractures  uniting  very  readily  and 
Idndly.  In  many  cases  the  periosteum  is  not  torn.  Sometimes  the  bone  is 
bent  but  not  entirely  broken.  The  chest-walls  are  distorted,  the  lower  ribs 
being  drawn  in,  somewhat  as  though  a  string  had  been  tied  round  the  chest 
above  the  liver.  This  distortion  is  due  in  part  to  the  softness  of  the  thoracic 
parietes,  causing  them  to  yield  to  atmospheric  pressure  ;  for  there  is  in  these 
cases,  as  Sir  "W.  Jenner  has  shown,  a  tendency  to  collapse  of  the  upper  part 
of  the  lungs,  so  that  the  external  pressure  of  the  atmosphere  is  not  balanced 
by  the  air  inside  ;  and  the  same  result  may  be  favoured  by  attacks  of  'child- 
crowing,'  or  laryngismus  stridulus,  to  which  these  weakly  children  are  very 
liable.  But  the  deformity  is  also  due  in  part  to  the  lower  ribs  being  pushed 
out  by  the  enlarged  liver  and  spleen.  And  it  may  also  be  partly  due  to  the 
diaphragm  pulhng  inwards  the  parts  of  the  ribs  to  which  it  is  attached.  The 
common  '  pigeon  breast '  may  also  co-exist  with  this  rickety  deformity.  The 
spine  is  not  peculiarly  liable  to  distortion  in  rickets.  When  this  occurs  it 
may  take  place  in  any  direction,  the  most  common,  perhaps,  being  '  kyphosis,' 
or  a  generally  diffused  curvature  backwards,  easily  distinguished  from  the 
abrupt,  limited  projection  of  angular  deformity  ;  but  'lordosis,'  or  the  for- 
ward displacement  of  the  bodies  of  the  lumbar  vertebrae,  may  be  produced  by 
obliquity  of  the  pelvis  caused  by  the  deformity  of  the  lower  extremities,  or 
lateral  curvature  by  unequal  length  of  the  two  legs  from  a  bend  or  fracture 
of  one  of  them.  The  pelvis  is  often  grievously  deformed,  its  outlet  being 
narrowed,  the  tuberosities  of  the  ischia  pressed  towards  each  other,  and  the 
pubic  arch  widened,  or  the  pubes  pressed  backwards  towards  the  sacro- 
vertebral  angle,  and  the  ischia  thrust  outwards.^  In  other  cases  the  pelvis 
is  simply  retarded  in  development,  so  as  to  retain  in  mature  life  the  small 

'  An  attempt  has  lately  been  made  by  M.  Parrot  to  prove  that  rickets  is  merely  one  of 
the  manifestations  of  constitutional  syphilis.  I  have  not  space  to  enter  into  the  discus- 
sion here,  but  cannot  refrain  from  saying  how  much  I  dissent  from  the  views  of  M.  Par- 
rot, which  seem  to  me  in  flat  contradiction  to  every-day  experience,  and  to  be  founded 
too  exclusively  on  pathological  specimens  and  theoretical  assumptions.  The  most  that 
seems  to  me  to  result  from  M.  Parrot's  specimens  and  arguments  is  that  rickets 
may  exist  along  with  hereditary  syphilis,  and  that  very  probably  a  large  proportion  of 
syphiHtic  infants  may  be  rickety.  I  would  refer  the  reader  who  wishes  to  study  the 
subject  to  the  section  on  Diseases  of  Children  in  the  '  Trans.'  of  the  International 
Congress. 

'  I  have  before  observed  that  many  cases  related  in  obstetrical  works  as  instances  of 
moUities  were  in  all  probability  cases  of  deformity  from  rickets. 
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relative  size  of  infancy.'  This  latter  condition  is  connected  with  an  in  - 
teresting  fact  noticed  by  Mr.  Shaw,  viz.  that  in  cases  of  old  rickets  the  whole 
adult  body  often  preserves  the  proportions  natural  to  infancy— the  relatively 
small  size  of  the  face,  of  the  pelvis,  and  of  the  lower  limbs — irrespective  of 
any  deformity  in  any  of  these  parts. 

The  chief  features  of  the  pathological  anatomy  of  the  bones  in  the  active 
stage  of  rickets  are  a  large  production  of  growing  tissue  at  the  epipliysial 
ends,  a  softening  of  the  bony  tissue  of  the  shaft,  witli  enlargement  of  the 
lacunje,  which  are  occupied  by  a  red 
pulpy  substance,  and  a  great  thickening 
.of  the  periosteum. 

There  seems  no  doubt  that  the 
enlargement  of  the  ends  of  the  bones 
and  the  softening  of  their  shafts,  which 
are  prominent  phenomena  in  rickets, 
are  due  to  the  abnormal  excess  in  the 
quantity,  accompanied  by  imperfec- 
tion in  the  quahty,  of  the  ossification. 
Thus,  at  the  ossifying  extremities  (epi- 
physial cartilages)  of  the  bones,  the 
cartilaginous  ossification  is  seen  to  be 
excessive  in  that  the  ossifying  layer  of 
cartilage-cells  is  very  much  increased 
in  thickness ;  many  of  these  prolife- 
rating cells  are  seen  to  be  directly 
calcified ;  the  embryonic  medullary 
spaces  are  of  very  large  size  ;  and  the 
basis- substance  which  separates  them 
is  permeated  with  calcareous  salts 
forming  an  imperfect  areolar  or  spongy 
tissue,  the  interstices  of  which,  as 
well  as  the  primary  areolae,  are  filled 
with  a  copious  medullary  (or  embry- 
onic) tissue ;  and  according  to  Cornil 
and  Eanvier  the  medulla  which  fills 
the  medullary  canal  of  the  shaft  itself 
is  often  organised  into  a  kuad  of  mem- 
brane. So,  also,  in  the  subperiosteal 
or  membranous  ossification  the  ossi- 
fying layer  is  much  thicker,  more  ad- 
herent to  the  bone,  and  forms  a  mass  of  spongy  cellular  substance  in  which 
irregular  lines  of  calcification  make  their  appearance,  until  it  is  converted 
into  a  layer  of  weak  spongy  bone  much  thicker,  but  also  much  less  solid, 
than  the  normal  compact  tissue,  which  all  this  time  is  being  absorbed 
from  its  lower  surface  in  the  natural  process  of  growth.  If  the  disease  is 
cured  without  any  alteration  of  the  shape  of  the  bone,  all  this  is  made  good 
again,  the  swollen  epiphysial  ends  resume  their  natural  shape,  and  the 
spongy  exterior  is  modelled  down  into  the  natural  compact  tissue.  But  if  a 
bend  occurs,  the  spongy  wall  of  the  bones  is  thickened  still  further  in  order 
to  strengthen  the  curved  bone,  and  its  subsequent  conversion  mto  compact 

'  See  Dr.  Little's  account  of  Mr.  Shaw's  researches  on  this  subject.  '  Syst.  of  Surg.' 
.Hrd  ed.  vol.  iii.  p.  820. 


Fig,  21S.  Costal  node  iu  rickets.  The  scctiou  re- 
presents the  jimctiou  between  a  costal  cartilage 
and  a  rib.  A.  Normal  costal  cartilage.  B.  Pro- 
liferating layer,  c.  lni|)erfectly  calcified  bone. 
D.  A  small  spicule  o£  periosteal  bone.  E.  Lami- 
nated periosteum. 

N.B.  In  the  proliferating  layer  the  matrix 
only,  and  not  the  cartilage  cells,  is  represented. 
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tissue  as  the  disease  is  cured  forms  those  ridges  or  buttresses  which  are^  so 
familiar  in  rickety  bones  in  the  place  of  the  linea  aspera  and  other  similar 
situations.^ 

The  effect  on  the  skull  is  worthy  of  especial  mention.  The  exuberant 
and  imperfectly  ossified  tissue  causes  a  great  enlargement  of  the  cranial 
bones,  with  disappearance  of  the  distinction  between  the  two  tables  and  the 
diploe',  till  the  whole  skull  presents  a  uniform  thick  layer  of  crumbly,  porous 
bone.  In  the  occipital  bone,  according  to  Bindfleisch,  the  pressure  of  the 
brain  and  counter-pressure  of  the  pillow  in  lying  often  cause  absorption,  and 
so  thinning,  and  even  perforation,  of  the  skull  (cranio-tabes),  now  claimed  by 
some  observers  as  a  symptom  of  congenital  syphiHs  (see  p.  414). 

To  the  softening  stage  succeeds  the  stage  of  mduration,  in  which  the 
enlarged  and  bent  bones  ossify,  and  the  patient  recovers,  but  too  often  with 
permanent  deformity  from  neglect  during  the  early  stages  of  the  malady. 
Growth  also  in  the  severer  cases  is  more  or  less  stunted  over  the  whole 
body. 

The  treatment  of  rickets  is  medical  and  surgical.  The  medical  treatment 
is,  no  doubt,  the  most  important,  and  if  commenced  early  enough  and  car- 
ried through  with  care  it  usually  makes  all  but  the  simplest  surgical  measures 
unnecessary.  Great  attention  should  be  paid  to  the  diet,  to  see  that  it  is 
wholesome  and  sufficient,  to  the  action  of  the  bowels  and  skin,  and  to  all 
other  accessible  hygienic  measures.  During  the  softening  stage  the  child 
should  be  carefully  nursed,  and  prevented,  as  far  as  possible,  from  crawling 
or  walkmg.  Cod-hver  oil,  iodide,  and  phosphate  of  iron,  or  other  ferrugmous 
tonics,  usually  procure  rapid  improvement  of  the  health  when  combined 
with  proper  general  treatment.  But  the  misfortune  of  these  cases  is  that  the 
circumstances  of  the  poor  children  often  prevent  them  from  having  proper 
attention,  diet,  and  regimen,  or  the  ignorance  of  the  parents  and  the  easy 
assumption  that  the  child  '  will  grow  out  of  it '  prevent  them  from  applying 
for  advice  till  deformity  has  far  advanced. 

The  use  of  splints  to  th^  deformed  limbs  in  rickets  is  not  to  be  heedlessly 
adopted  in  deference  to  routine.  It  is  useless  to  apply  ordinary  splints  and 
bandages  with  a  view  to  straighten  the  bent  bones,  except  in  the  period  of 
considerable  softening,  and  then  their  application  demands  much  care.  If 
the  pelvis  is  softened  it  is  beheved  that  the  weight  of  the  sphnts  on  the  legs 
will  increase  the  pelvic  deformity.  However,  by  careful  splinting  I  have 
often  succeeded  in  redressing  incipient  deformity,  and  have  no  doubt  of  the 
propriety  of  the  practice.  Another  great  benefit  in  splints  is  that  they  may 
be  made  to  project  below  the  feet,  and  so  effectually  prevent  the  child  from 
walking — a  great  point  with  poor  children  who  have  no  special  nurses. 

Knock-knee  generally  requires  a  special  instrument,  which  must  be  care- 
fully adapted  to  the  individual  case  ;  and  it  must  be  remembered  that  in 
inveterate  knock-knee  it  is  not  alone  the  ligaments  that  have  yielded,  but 
the  shape  of  the  bones  is  also  altered,  the  internal  condyle  sometimes  pro- 
jecting below  the  level  of  the  external,  or  the  shafts  of  the  long  bones  being 
changed  in  shape,  so  that  only  an  imperfect  cure  is  possible  without  the  sec- 
tion of  the  deformed  bone. 

Finally,  there  are  cases  in  which  it  may  be  justifiable  to  perform  osteotomy,  ^P'^^jjliigjj- 
subcutaneously  or  otherwise,  and  put  the  leg  straight,  treating  it  somewhat  defonniiy 
hke  a  compound  fracture.     The  whole  subject  of  osteotomy  for  rickety  'l^^^l^"""'^ 

'  I  would  refer  the  reader  for  fuller  descriptions  to  Eindfleiscli's  '  Path.  Histology,'  or 
to  the  work  of  Comil  and  Eanvier. 
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deformities  and  for  knock-knee  will  be  treated  in  tlie  chapter  on  Orthopaedic 
Surgery. 

Hyper-  Hypertrophy  of  the  bones  is  a  result,  in  many  cases,  of  chronic  inflamma- 

trophy.      tiQj^  Qj.  sclerosis  ;  but  here  the  propriety  of  the  term  may  well  be  questioned. 

Such  cases  are  instances  of  chronic  ostitis,  and  ought  to  be  so  described.' 
There  are  other  cases  in  which  no  inflammatory  symptoms  are  known  to 
have  ever  been  noticed,  as  in  the  skull  which  is  preserved  in  the  Museum  of 
the  College  of  Surgeons,  enormously  thickened,  the  history  of  which  states 
that  the  patient  was  only  made  aware  of  the  condition  of  the  skull  by  finding 
that  the  size  of  his  hat  was  constantly  enlai'ging,  though  here  the  disease 
certainly  resulted  from  injury.  It  is  chiefly  in  the  skull  that  specimens  of 
hypertrophy  are  preserved  in  our  museums,  and  as  a  rule  nothing  is  known 
about  the  patients  during  life,  except  that  many  have  been  insane  or  of  weak 
intellect.  Some  of  these  skulls  are  greyish  in  colour,  very  porous,  irregular 
in  structure — aptly  compared  by  Mr.  Durham  ^  to  dried  mortar.  Others, 
however,  are  much  more  dense  and  hard,  though,  like  the  former,  '  they 
have  a  certain  rough  irregularity  of  texture.'  The  former  are  described  under 
the  name  of  '  osteoporosis.'  The  latter  are  regarded  by  Kokitansky  as  in- 
stances of  consecutive  induration,  succeeding  on  this  osteoporosis.  But  Mr. 
Durham  is  inclined  to  doubt  this,  and  to  conjecture  that  the  light  spongy 
bones  are  examples  of  arrested  mollities  (which  he  regards  as  a  cm*able 
affection),  and  the  latter  as  the  result  of  cured  rickets.  The  idea  must  be 
regarded  as  a  conjecture  merely  at  present,  but  it  is  an  interesting  one,  and 
deserves  to  be  elucidated  by  further  researches.  Mr.  Stanlej'  has  pointed 
out  an  interesting  fact  in  the  cases  which  he  describes  as  hypertrophy  of  the 
long  bones,  viz.  that  the  affected  bone  often  increases  in  length.^  Sorne- 
times  the  whole  limb  is  lengthened,  or  when  one  bone  (as  the  tibia)  is 
affected  and  the  other  is  not,  either  the  affected  bone  will  be  observed  to 
be  curved,  in  order  to  adapt  it  to  the  normal  length  of  the  other,  or  the 
ligaments  uniting  the  two  bones  will  yield. 

Atrophy.  Atrophy  of  bone  ('  fragilitas  ossium  ')  is  not  so  much  a  disease  m  itself  as 

a  symptom  of  many  other  diseases,  the  chief  of  which  are  mflammation,  fatty 
degeneration,  ankylosis  leading  to  disuse  of  the  Umb,  and  injury.  Senile 
degeneration  is  also  a  frequent  cause  of  atrophy — a  fact  illustrated  by  the 
fracture  of  the  neck  of  the  femur,  spoken  of  on  p.  292  (see  Fig.  111).  Atrophy, 
strictly  speaking,  consists  in  the  mere  removal  of  the  tissue  of  the  bone,  with 
no  alteration  in  its  composition ;  and  it  is  best  illustrated  by  preparations 
in  which,  from  ankylosis  of  the  joints,  or  from  prolonged  confinement,  the 
limb  has  become  useless,  and  the  bones  are  found  to  be  light  and  papery,  the 
compact  shell  greatly  reduced  in  thickness,  and  the  medullary  cavity  enor- 
mously increased  in  size  by  the  disappearance  of  most  of  the  cancellous  tissue. 
Here  the  bone,  if  examined  microscopically,  would  appear  quite  healthy.  In 
practice,  however,  some  amount  of  fatty  degeneration  usually  accompanies 
atrophy,  especially  when  due  to  old  age.  The  rarefying  stage  of  ostitis  is  a 
kind  of  atrophy,  and  this  may  be  continued  as  a  permanent  condition.  Such 
was  the  celebrated  instance  quoted  by  Norris,''  in  which  atrophy  of  the 

'  See  Mr.  Stanley's  cases,  op.  cit.  pp.  2,  3. 
'  '  Guy's  Hospital  Reports,'  1864,  p.  380. 
»  See  also  Paget,  '  Surg.  Path.'  3rd  ed.  p.  02. 

'  '  Amer.  Journ.  Med.  Sci.'  Jan.  1842,  p.  3<j.    It  is  to  this  condition,  as  far  as  I  can 
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liumerus  followed  on  fracture  twice  repeated,  and  where  the  whole  bone  dis- 
appeared, leaving  the  forearm  '  swinging  hither  and  thither  like  a  thong,'  and 
the  arm  shortened  six  inches.  This  can  only  be  miderstood  as  being  the  result 
of  chronic  ostitis.  In  other  cases  atrophy  after  fracture  is  believed  to  depend 
on  laceration  or  obstruction  of  the  medullary  artery  of  the  bone.i  The  sus- 
pension of  growth  which  follows  on  separation  of  the  epiphyses,  as  well  as  the 
cases  in  which  the  epiphyses  remain  ununited,  may  be  classed  along  with 
atrophy ;  and  the  absorption  which  follows  pressure  is,  at  any  rate,  closely 
related  to  atrophy.  Thus  it  wiU  be  seen  that  as  hypertrophy  appears  to  be 
often  only  a  very  chronic  stage  of  ostitis,  considered  as  a  productive  process 
(sclerosis),  so  atrophy  bears  a  similar  relation  to  rarefying  ostitis. 

No  treatment  is  known  to  have  any  effect  on  either  of  these  pathological 
processes. 

Spontaneous  fracture  is  rather  a  loose  term,  the  fracture  being,  in  fact,  Sponta- 
always  due  to  some  slight  force  which  would  be  insufficient  to  fracture  a  fracture, 
healthy  bone.  Its  common  causes  are  atrophy,  maHgnant  disease,  mollities, 
rickets,  necrosis  (especiaUym  its  acute  form),  caries,  and  especially  strumous 
deposit  in  the  bone,  whether  accompanied  by  suppuration  or  no.  To  these 
causes  we  must  now  add,  according  to  the  recent  researches  of  M.  Charcot,^ 
disease  of  the  nervous  centres."^  There  are  cases  spoken  of  under  the  name  of 
'fragihtas  ossium  '  in  which  there  is  a  peculiar  disposition  to  fracture,  yet 
without  any  known  atrophy  of  the  bones,  and  in  which  the  fractures  unite 
in  the  usual  manner ;  and  it  seems  that  the  tendency  may  be  hereditary. 
Mr.  Greenish  relates  an  interesting  example  of  this  in  '  Brit.  Med.  Journ.' 
June  26,  1880.  But  such  cases  should  be  watched  with  some  apprehension, 
for  mahgnant  disease  may  afterwards  sprout  out  of  the  fractured  part,'*  or 
strumous  deposit  may  make  its  appearance  elsewhere.  Spontaneous  fracture 
from  any  cause  does  not  preclude  the  possibiHty  of  repair,  but  in  cancer 
amputation  is  required  unless  (as  is  very  commonly  the  case)  there  are  other 
cancerous  deposits  elsewhere.  In  all  the  other  cases  the  surgeon  should 
inchne  to  preserve  the  limb  ;  though  in  extensive  necrosis,  and  especially  in 
the  lower  limb,  the  attempt  will  very  probably  fail. 

understand,  that  Billroth  has  applied  the  curious  name  '  ostitis  malacissans.'    A  few 
other  instances  of  this  inflammatory  absorption  have  since  been  put  on  record. 
'  Curling,  '  Med.-Chir.  Trans.'  vol.  xx. 

Lectures  on  Diseases  of  the  Nervous  System.    '  New  Syd.  See.  Trans.'  ii.  315. 
'  A  bone  which  gives  way  near  a  cancerous  tumour  may  nevertheless  unite.  See 
'  Path.  Trans.'  vol.  xi.  p.  219.    A  man  was  admitted  into  St.  George's  Hospital  with 
alignant  disease  of  the  humerus.    The  bone  had  given  way  at  that  spot  ten  months 
efore,  but  the  fracture  had  united  before  the  tumour  was  noticed.—'  Path.  Trans.'  vol.  x. 
.  249. 
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CHAPTEE  XXIII. 

DISEASES  01'^  THE  JOINTS. 

Disease  DISEASES  of  the  joints  are  described  for  convenience'  sake  under  the  head 
joints.  of  the  tissue  thought  to  be  chiefly,  or  at  least  most  obviously,  affected,  and  are 
therefore  divided  into  diseases  of  the  synovial  membrane,  of  the  cartilages, 
and  of  the  articular  ends  of  the  bones.  The  classification  is,  no  doubt,  an 
imperfect  one  ;  in  fact,  the  affections  of  the  ligaments,  including  the  fibrous 
capsule  of  the  joint,  are  almost  passed  over  in  most  of  the  formal  treatises  ; 
though  many  surgeons  beheve  that  they  are  very  commonly  the  startmg- 
point  of  inflammation  which  destroys  the  whole  articulation.  It  appears  to 
me  that  one  of  the  most  useful  ways  of  regarding  the  subject  for  practical 
purposes  is  to  consider  joint-diseases  under  two  chief  heads,  viz.  diseases 
originating  in  the  bones  and  spreading  outwards  or  towards  the  surface,  and 
diseases  originating  in  the  synovial  membrane  or  capsule  and  spreading 
inwards  or  towards  the  bones.'  Another  very  important  division  of  jomt- 
diseases  is  mto  acute  and  chronic— a  distinction  which  more  than  anything 
else  governs  our  prognosis  and  treatment.  Thus,  cases  will  be  met  with, 
though  fortunately  not  often,  in  which  the  disease  comes  on  with  very 
formidable  symptoms — acute  traumatic  fever,  rapid  suppuration  and  dism- 
tegration  of  the  joint,  speedily  terminating  in  death,  either  by  exhaustion  or 
by  pyemia  ;  whereas  the  great  bulk  of  the  diseases  of  the  jomts  which  we 
are  called  upon  to  treat  are  accompanied  by  no  constitutional  affection  what- 
ever and  involve  no  danger  to  life.  They  often  cause  loss  of  activity  and  of 
all  that  makes  life  worth  having  to  the  possessor,  and  from  that  consideration 
may  justify  operations  which  involve  a  certain  amount  of  danger.  But  in 
making  up  his  mind  to  perform  such  operations  the  surgeon  should  never 
omit  the  consideration  that  the  disease  exposes  the  patient  to  little  or  no 
danger,  while  the  operation  is  attended  with  a  certain  risk.  Those  surgeons 
who  use  this  as  an  argument  for  never  performing  amputation  or  excision  in 
chronic  joint-disease  are,  in  my  opinion,  wrong,  since  the  natural  cure  often 
takes  many  years,  during  which  the  patient,  if  a  poor  man,  is  debarred  from 
earning  his  livelihood,  and  in  any  case  from  all  enjoyment  of  his  life  ;  but 
there  is  no  doubt  that  such  operations  are  always  to  be  regarded  rather  as 
operations  of  expediency  than  necessity.  This  does  not,  of  course,  apply  to 
cases  in  which  the  suppuration  is  visibly  pulling  the  patient  down,  or  in 
which  hectic  has  set  in,  and  where  tlie  surgeon  has  reason  to  fear  that  the 
delay  of  amputation  or  excision  may  involve  danger  to  the  patient's  Hfe. 

Sj'novitis.  The  symptoms  of  acute  synovitis  are  pain,  inflammation  (as  shown  by 
increased  heat  of  the  part),  and  fluid  effusion  into  the  synovial  capsule. 
The  disease  is  due  either  to  injury  or  to  rheumatism  in  most  cases,  and 
the  pain  varies  accordingly.  It  is  usually  distensile  and  burning  i)i  the  most 
acute  cases,  but  is  not  complicated  with  those  painful  spasms  which  are 
characteristic  of  the  more  deeply  seated  aft'ections.    In  cases  of  acute 


'  See  '  Surg.  Treatment  of  Children's  Diseases,'  2nd  ed.  p.  411. 
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synovitis,  the  synovial  membrane  is  injected  and  its  capillaries  are  distended, 
the  synovial  fringes  show  cells  in  process  of  proliferation,  and  -with  distinct 
nuclei  in  which  one  or  more  nucleoli  are  perceived.  The  synovial  fluid  is 
found  to  contain  a  number  of  cellular  elements— emigrated  leucocytes  inter- 
mixed with  shreds  of  lymph.  Cornil  and  Ranvier  describe  in  the  protoplasm 
of  these  cells  fatty  masses  which  are  sometimes  so  abundant  as  to  obscure 

all  the  rest  of  the  cell.  The 
number   of  these  cellular 
elements  corresponds  to  the 
greater  or  less  turbidity  of 
the  fluid.    In  chronic  cases 
the  effusion  may  resemble 
the  natural  synovia  in  all 
other  respects,  but  is  much 
more  in  quantity.  Flakes 
of  inflammatory  exudation 
(likened    by    Cornil  and 
Ranvier  to  sputa)  are  gene- 
rally to  be  found  in  the  fluid, 
and  under  the  microscope 
the   cellular   elements  are 
seen  to  be   enclosed  in  a 
fibrinous  network.  Detached 
and  disintegrated  epithelium 
may  also  be  found  in  the 
fluid,  and  more  or  less  blood 
in  some  acute  cases.    In  very  acute  cases  the  synovial  membrane  has  been 
found  partly  destroyed  by  ulceration.    In  recent  acute  cases,  before  the  sac 
lias  become  too  tense,  the  sense  of  fluctuation  is  very  plain,  and  the  form  of 
the  swelling,  taking  as  it  does  exactly  the  shape  of  the  synovial  membrane, 
is  perfectly  characteristic.    Thus,  in  the  knee-joint  there  is  a  fluctuating 
swelling  extending  up  the  limb  for  some  distance  ua  front  of  the  femur, 
bulging  on  either  side  of  the  patella,  more  prominent  on  the  inner  side,  and 
floating  the  patella  up  as  if  in  a  water-bath.    On  the  other  hand,  the  shape 
of  the  swelling  which  is  due  to  enlargement  of  the  bones,  or  of  the  fibrous 
tissues  which  invest  them,  is  an  exaggeration  of  the  natural  outline  of  the 
bones.    It  raises  and  pushes  forward  the  patella,  but  that  bone  remams  still 
in  contact  with  the  femur.    This  form  of  swelling  also  is  never  developed 
so  rapidly  as  synovial  effusion  often  is.    But  it  must  be  remembered  that 
some  amount  of  periosteal  effusion  or  swelling  of  the  bones  themselves  is 
often  mixed  with  synovitis. 

Mr.  Morant  Baker  ^  has  called  attention  to  the  fact  that  '  in  cases  of 
effusion  into  the  knee-joint,  and  especially  in  those  in  which  the  primary 
disease  is  osteoarthritis,  the  fluid  secreted  raay  make  its  way  out  of  the  joint, 
and  form  by  distension  of  neighbouring  parts  a  synovial  cyst  of  large  or  small 
size.'  And  he  gives  some  striking  drawings  and  cases  showing  that  such  cysts 
may  form  not  only  in  the  situations  of  the  common  bursfe,  but  also  in  com- 
paratively remote  parts  of  the  leg, '  not  approaching  within  3  or  4  inches  of  any 
part  of  the  knee-joint,'  and  not  having  any  perceptible  communication  with 
it,  and  also  showing  that  they  may  entirely  disappear.    The  obvious  inference 


Pig.  219.  Mucous  and  fibrinous  elements  of  the  fluid  iu  acute 
rheumatic  synovitis,  a,  a  large  cell ;  m,  granular  bodies  result- 
ing from  the  fatty  transformation  of  the  cell?  ;  ii,  drop  of  free 
fat ;  p,  globule  resembling  pus  ;  g,  fibrinous  network  enclosing 
the  cells  and  fatty  masses.— From  Cornil  and  Banvier. 


'  '  St.  Bartholomew's  Hospital  Eeports,'  vol.  xiii.  p.  245. 
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Acute 
abscess. 


Treatment 
of  syno- 
vitis. 


is  that  such  cysts  should  not  be  punctured  or  otherwise  submitted  to  operation 
without  strong  reasons. 

The  causes  of  synovitis  are  blows  and  sprains,  exposure  to  cold,  rheuma- 
tism, gout,  gonorrhffia,  and  pytemia  or  blood-poisoning.  Gonorrhoial  and 
pyaemic  synovitis  will  be  found  treated  of  under  the  diseases  of  which  they 
are  symptoms.  The  surgical  treatment  of  gouty  synovitis  is  much  the  same 
as  that  of  the  rheumatic  form  of  the  disease.  Cases  also  occur  of  syphihtic 
affection  of  joints  in  which  the  synovial  membrane  becomes  imphcated,  but 
secondarily  to  affections  of  the  bones  or  fibrous  structures. 

The  usual  course  of  synovitis  is  towards  recovery,  if  the  parts  are  left  at 
rest.  There  are,  however,  exceptional  cases,  and  chiefly  those  following  on 
penetrating  wounds  of  the  joint,  which  will  go  on  to  suppuration  and  dis- 
organisation (so-called  '  abscess ')  of  the  joint.  Using  still  the  knee-joint  for 
illustration,  the  symptoms  of  such  abscess  are  as  follows :  High  traumatic 
fever,  rigors,  great  pain  and  starting  of  the  limb,  oedema  and  inflammation  of 
the  soft  parts  covering  the  joint,  with  considerable  rise  of  local  temperature, 
exquisite  painou  motion  ;  and  if  the  part  be  not  well  supported,  displacement 
of  the  bones  of  the  leg  backwards  wiU  rapidly  ensue. 

Acute  abscess  is  a  formidable  malady,  due  very  commonly  to  injury, 
though  it  may  occur  spontaneously  in  weakly  young  persons.  The  abscess 
may  either  commence  in  the  soft  tissues  aromid  the  joint,  bursting  into  its 
cavity  and  causing  rapid  disintegration,  or  in  a  womid  of  the  joint,  or  in 
acute  synovial  inflammation,  or  as  the  consequence  of  an  abscess  which, 
forming  either  in  the  bone  or  in  the  thickness  of  a  degenerated  synovial 
membrane,  has  made  its  way  into  the  cavity  of  the  joint. 

The  treatment  ought  to  be  decided,  and  for  that  purpose  an  exact  diag- 
nosis is  necessary.  This  must  be  made  by  an  exploratory  puncture,  for  which 
the  aspirator  is  the  most  convenient  instrument.  Should  the  fluid  be  only 
shghtly  purulent,  or  should  there  be  no  pus  at  all,  there  will  be  no  harm  in 
withdrawing  the  whole  or  greater  part  of  the  fluid,  and  carefully  closing  the 
puncture  ;  but  if  the  joint  contains  pus  pure,  or  nearly  so,  an  exit  must  be 
given  to  it  by  a  free  incision  and  passing  a  drainage-tube  through  the  joint. 
Since  the  introduction  of  antiseptic  measures  the  treatment  of  abscess,  or 
entire  disorganisation  of  the  large  joints  by  free  incision,  has  become  much 
more  successful ;  and  many  of  these  cases  have  been  brought  to  a  favourable 
issue  by  laying  the  joint  open  as  freely  as  in  an  excision,  and  treating  the 
wound  on  the  antiseptic  method.  After  incision  of  the  joint,  if  things  go 
well,  the  joint  will  ankylose — in  early  life  perhaps  so  incompletely  that 
considerable  motion  will  be  preserved.  Indeed,  in  one  case  cf  a  child  in 
whom  I  opened  the  Imee-joint  very  freely  hardly  any  impairment  of  motion 
was  perceptible  after  her  recovery.  But  in  adults  the  joint  will  usually  be 
stiff. 

If  the  case  is  to  do  badly  the  fever  increases,  the  discharge  becomes  more 
foul,  and  the  limb  more  swollen  and  painful.  If  the  surgeon  has  made  a 
small  puncture  he  may  be  inclined  to  try  the  eftect  of  freer  nicisions,  failing 
which  his  only  resource  is  to  amputate ;  but  amputations  under  these  cir- 
cumstances are  very  unpromising,  and,  if  definite  symptoms  of  pytemia  have 
set  in,  are  almost  hopeless. 

In  the  acuter  forms  of  synovitis  the  effect  of  local  blood-letting  is  generally 
very  beneficial.  The  fluid  may  often  be  withdrawn  through  an  aspiration- 
puncture  with  marked  benefit.  Mr.  Barwell  strongly  recommends  a  subcuta- 
neous incision  into  the  synovial  membrane,  if  the  fluid  is  too  thick  to  flow 
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through  the  needle.  The  Hmb  must  be  put  up  in  an  apparatus  which  will  keep 
it  perfectly  at  rest,  for  which  purpose,  in  the  case  of  the  knee,  some  support 
must  be  given  in  the  ham  by  means  of  a  pad  or  stuffing,  or  by  a  bend  in  the 
splint.  Ten  or  a  dozen  leeches  maybe  applied,  and  the  bleeding  encouraged 
by  fomentation  afterwards,  and  then  cold  must  be  assiduously  employed;  or,  if 
cold  is  not  well  borne,  the  apphcation  of  a  large  poultice  envelopmg  the  limb 
is  often  very  grateful.  '  Leiter's  tubes  '  form  a  very  convenient  method  of 
applying  cold  (see  page  16).  In  many  cases,  if  the  morbid  action  is  not 
too  acute,  the  pressure  of  an  elastic  bandage  is  very  useful,  and  the  cold  can, 
if  necessary,  be  apphed  outside  this.  _ 

For  more  chronic  cases,  or  when  the  acute  has  given  way  to  chronic  in- 
flammation, complete  local  rest  and  Mistering  are  the  measures  chiefly 
indicated  •  and  in  the  last  stage  of  the  disease,  when  little  is  left  except  a 
httle  indolent  swelling,  pressure  is  very  useful.  This  is  often  made  by  a  case 
of  strapping,  inside  which  a  layer  of  camphorated  mercurial  ointment  is 
placed,  and  the  whole  supported  by  a  bandage,  which  can  be  gummed  if 
necessary  (Scott's  Bandage) ;  but  strapping  and  bandage  in  the  ordinary  way 
answers  weU  enough.  When  the  patient  discards  this  and  gets  about  with- 
out any  apphcation,  gentle  shampooing  and  friction  will  be  useful  in  removing 
any  remains  of  swelling. 

To  the  most  chronic  form  of  synovial  effusion  the  name  of  '  hydrops  Hydrop 
articuH '  has  been  given.    It  forms  a  large  fluctuating  swelling  devoid  of 
heat  or  pain.  It  is  almost  confined  to  the  knee-joint,  and  the  patient  requires 
rehef  from  the  condition  on  account  of  the  stretching  of  the  hgaments  and 
consequent  insecurity  of  the  joint,  rendering  the  limb  useless.    The  fluid 
differs  from  that  of  common  synovitis  in  containing  little,  if  any,  lymph  ;  but 
it  coagulates  with  heat,  hke  the  fluid  of  hydrocele.    The  limits  between 
chronic  synovitis  and  hydrops  articuli  are  difficult  to  fix ;  consequently,  if 
there  is  any  prospect  of  improvement  from  the  milder  methods  of  treatment 
used  in  chronic  synovitis— rest,  blistering,  pressure,  absorbent  ointments, 
and  aspiration— a  careful  trial  must  be  given  to  such  measures.    But  when 
these  have  failed,  or  if  the  complaint  is  so  inveterate  as  to  render  them 
obviously  useless,  the  joint  must  be  injected  with  iodine.    The  tincture  of 
iodine  has  been  injected  in  equal  proportions  with  water,  §ss.  of  the  mixture, 
or  3iij._iv.  of  a  weaker  solution— one  part  of  the  tincture  to  four  of  water — 
as  much  of  the  fluid  as  possible  being  allowed  to  escape  afterwards.  Care 
must  be  taken  to  exclude  the  air,  and  the  puncture  must  be  carefully  closed, 
and  strapping  and  bandage  apphed  on  a  splint.    If  severe  reaction  follow, 
as  may  easily  happen,  the  case  may  be  converted  into  one  of  acute  abscess. 
But  generally  it  does  well  and  the  patient  recovers,  with  more  or  less 
stiffening. 

The  synovial  membrane  becomes  more  or  less  thickened  in  all  cases  of  Pulpy  de- 
chronic  synovitis,  but  this  thickening  disappears  in  the  course  of  time,  and  ofTvnovial 
no  remains  of  the  disease  are  to  be  found  ultimately  in  favourable  cases.    It  membraue. 
does  happen,  however,  not  uncommonly  that  the  swelling  persists  as  an  in- 
dolent pulpy  thickening.    This  constitutes  the  disease  to  which  Brodie  gave 
the  name  of  pulpy  degeneration  of  the  synovial  membrane.    It  is  a  disease 
which,  though  commencing  in  the  synovial  membrane,  aftects  eventually  all 
the  tissues  of  the  joint,  and  usually  terminates  in  complete  destruction  of  the 
articulation.    It  occurs  in  strumous  children,  and  to  it  the  name  of  '  tuber- 
cular arthritis  '  is  now  very  commonly  applied.     The  evidence  that  this 
disease  is  tubercular  in  its  nature  is  by  most  of  the  pathologists  of  the 
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present  day  regarded  as  quite  conclusive.  Many  observers  in  tliis  country 
and  Germany  have  found  undoubted  miliary  tubercle  scattered  through  the 
granulation  tissue,  which,  as  we  shall  presently  describe,  replaces  the 
synovial  membrane  (Fig.  220).  Whether,  however,  the  development  of 
tubercle  is  the  original  disease,  or  whether  a  chronic  inflammation  precedes 
and  alters  the  structure  and  condition  of  the  synovial  membrane,  and  so 
prepares  a  suitable  nidus  or  soil  for  the  implantation  and  growth  of  the 
tubercle,  is  not  yet  quite  certain.  Probably  the  latter  is  the  case ;  for  Croft ' 
describes  three  zones  as  being  usually  distinguishable  in  this  condition  in 
the  thickened  synovial  membrane  :  i.e.  a  superficial  caseous  zone  ;  a  zone  of 
tubercular  infiltration,  usually  forming  a  large  proportion  of  the  entire  mass; 
and  a  zone  consisting  of  the  fibrous  structures  of  the  synovial  membrane  in 
a  state  of  chronic  inflammation.  From  which  it  would  appear  that  the 
inflammatory  process  precedes  that  of  tubercular  infiltration  ;  though  it  is 
bub  right  to  state  that  Croft  found  even  in  the  zone  of  inflammatory 
thickening  isolated  tubercular  granulations.  Moreover,  this  view  would 
accord  with  what  has  been  said  of  tubercular  deposit  in  another  place 


Pje.  220.   Miliary  tubercle  of  the  synovial  membrane,  from  a  cn^e  of  tubercular  arthritis.   For  a  sketch  of 
a  more  highly  magnified  jiortion  of  the  same  preparation  see  Pig.  181,  p.  384.— By  Dr.  S.  Deiepine. 

(p.  386),  that  chronic  inflammation  is  one  of  the  exciting  causes  of  this 
disease,  so  altering  and  modifying  the  tissues  as  to  render  them  suitable  for 
the  reception  and  propagation  of  the  virus.  The  various  stages  in  the 
pathology  of  this  disease  as  seen  with  the  naked  eye  have  been  well  de- 
scribed by  Billroth.  The  first  change  is  swelling  and  redness  of  the 
synovial  membrane,  and  its  villi  become  thickened,  soft,  and  moist.  The 
synovial  fluid  is,  in  this  early  stage,  but  little  increased  m  quantity ;  but 
what  there  is  is  altered  in  quality,  being  somewhat  tm-bid,  and  resembhng 
muco-pus.  As  the  disease  advances  the  synovial  membrane  becomes  thicker 
and  the  villi  grow  and  fill  up  the  spaces  between  the  articular  surfaces. 
They  now  begin  to  assume  the  appearance  of  granulations,  and  begin  to 
creep  over  the  cartilages  between  the  articular  surfaces.  This  thicken- 
ing and  growth  of  the  synovial  membrane  and  its  fringes  is  due  to  a  gradual 
replacement  of  their  normal  structure  by  granulation  tissue,  which  first 
infiltrates  and  then  destroys  and  takes  the  place  of  the  original  tissue 
of  the  part,  so  that  no  remains  of  the  normal  structure  are  left.  If 
now  examined,  the  synovial  membrane  is  found  to  be  converted  into  a  pulpy, 
gelatinous,  pinkish-grey  mass,  which  even  to  the  naked  eye  resembles 
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granulation  tissue.  All  the  other  structures  of  the  joint  subsequently  become 
involved.  The  granulation  tissue  gradually  creeps  over  the  cartilage  '  Hke 
ivy  over  a  wall ' ;  then  it  becomes  attached  to  the  cartilage,  and  gradually  eats 
it  away  and  replaces  it ;  so  that  if  one  of  these  processes  be  examined,  it 
will  be  found  at  its  extremity  to  be  lying  loose  on  the  cartilage ;  a  Uttle 
nearer  the  root,  it  will  be  connected  with  the  cartilage ;  and  still  further  back, 
it  wUl  be  seen  to  have  eaten  its  way  into  the  cartilage,  and  a  little  pit  or 
erosion  in  this  structure  will  be  left  if  the  tissue  is  removed.  In  this  way 
the  whole  of  the  surface  of  the  cartilage  will  become  covered  with  a  layer 
of  granulation  tissue,  by  the  confluence  and  blending  together  of  the  pro- 
cesses;  and  the  tissue  on  the  opposite  surfaces  of  the  joints  becoming 
massed  together,  the  cavity  is  obhterated.    As  it  covers  the  surface  of  the 

cartilage  it  destroys  it, 
and  soon,  having  per- 
forated it,  it  spreads  on 
its  under-surface  between 
the  cartilage  and  the 
bone  and  attacks  both 
structures,  eating  away 
the  cartilage  on  its  under- 
surface  until  it  meets  the 
tissue  growing  from  the 
upper  surface,  and  thus 
destroying  every  vestige 
of  this  structure.  It  also 
extends  into  the  articular 
lamella  of  bone,  and  con- 
sumes this  and  the  sub- 
jacent osseous  tissue  by 
a  process  of  rarefying  os- 
titis. Coincidently  with 
these  changes  in  the 
bones  and  cartilages,  the 
capsule  and  ligaments  of 
the  jomt  become  involved.  They  become  thickened,  oedematous,  and  infil- 
trated with  inflammatory  products.  The  parts  in  the  neighbourhood  of  the 
joint  pai-ticipate  in  the  inflammation,  and  when  the  bones  become  affected 
the  periosteum  usually  shares  in  the  disease.  The  inflammation  here  is  of 
the  osteoplastic  variety  ;  so  that  while  the  joint  is  being  destroyed  within 
new  bone  is  being  formed  externally,  by  the  formation  of  osteophytic  out- 
growths which  have  a  jagged  form,  like  stalactites.  Many  cases  occur,  how- 
ever, in  which  no  osteophytes  are  formed. 

After  the  granulation  tissue  has  attained  a  certain  thickness,  it  begins 
to  degenerate  from  malnutrition,  from  want  of  sufiicient  blood- supply,  and 
undergoes  a  fatty  change,  or  caseation,  and  finally  softens  and  breaks  down, 
and  forms  an  abscess  filled  with  curdy  pus  ;  so  that  often,  while  the  changes 
above  described  are  going  on,  small  abscesses  may  be  found  scattered  through 
the  substance  of  the  altered  synovial  membrane.  Finally,  however,  if  the 
disease  be  left  untreated,  the  suppurative  process  implicates  more  or  less 
,  entirely  the  whole  mass  of  granulation  tissue,  and  abscesses  form  and  burst 
externally,  so  that  the  whole  of  the  joint  is  converted  into  a  suppurating  cavity 
containing  the  remains  of  broken-down  tissue,  and  surrounded  by  the  carious 
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Fig.  221.  Pulpy  degeaeratiou  of  the  synovial  membrane,  a,  the 
patella,  b,  the  coudyloid  extremity  of  the  femur,  c,  the  articular 
surface  of  the  tibia,  d  d,  the  pulpy  mass,  partly  overlying  and  con- 
cealing the  articular  cartilages.  The  latter  are  generally  intact, 
but  in  a  few  places  they  show  incipient  ulceration.— From  a  case  in 
which  amputation  of  the  thigh  was  i)erformed^in  view  of  the  general 
condition  of  the  child's  health. 
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extremities  of  the  bones  entering  into  its  formation.  Suppuration  is,  how- 
ever, by  no  means  an  absohitely  certain  result  of  this  form  of  disease. 
Extensive  destruction  of  the  cartilages  and  bones  may  take  place ;  the  liga- 
ments may  be  softened  and  destroyed,  so  as  to  allow  of  the  displacement 
of  the  articular  surfaces  from  each  other,  and  still  not  a  drop  of  pus  may 
form. 

The  symptoms  of  pulpy  degeneration  of  the  synovial  membrane  are 
usually,  at  their  onset,  of  a  very  insidious  character,  and  may  have  existed 
for  some  time  without  serious  attention  having  been  drawn  to  the  affection. 
The  child  in  the  first  instance  may  be  noticed  to  limp  in  his  gait  or  walk 
slightly  lame  ;  at  the  same  time  he  may  complain  of  pain  in  the  affected 
joint,  especially  after  exercise  or  exertion.    These  symptoms,  however,  are 
not  so  severe  as  to  attract,  may  be,  marked  attention  ;  the  lameness  is  attri- 
buted to  a  bad  habit ;  the  pain  complained  of,  to  '  growing  pains,'  and  so  the 
disease  is  allowed  to  go  on.    Should,  however,  the  surgeon  be  called  to  such 
a  case,  he  will  find,  probably,  some  limitation  in  the  movement  of  the  joint ; 
that  is  to  say,  though  the  ordinary  motions  of  the  joint  appear  to  be  free 
enough,  there  will  be  some  impairment  in  the  extreme  movements  of  the 
articulation.    Thus,  in  a  hinge  joint,  for  instance,  it  will  be  found,  on  com- 
paring the  powers  of  flexion  and  extension  with  those  on  the  opposite  side  of 
the  body,  that  they  are  somewhat  restricted.    At  the  same  time  the  surgeon 
will  generally  find  slightly  increased  heat  about  the  joint.    Soon  some  en- 
largement of  the  part  takes  place,  at  first  due  to  effusion  into  the  synovial 
sac,  and  taking  the  shape  of  this  membrane  ;  afterwards,  when  the  capsule  of. 
the  joint  and  surrounding  structures  have  become  imphcated  and  infiltrated, 
the  swelling  becomes  globular  in  shape  :  it  is  clastic  to  the  feel,  and  presents 
no  discoloration  or  redness,  the  skin  being  white  and  pasty  or  waxy  in 
appearance.  It  is  these  two  prominent  symptoms  which  have  earned  for  the 
disease  the  popular  name  by  which  it  is  knovm,  '  white  swelling,'  and  which 
so  well  describes  its  characteristics.    Another  important  sign,  which  is  often 
of  value  in  coming  to  a  diagnosis  if  any  doubt  exists  as  to  the  nature  of  the 
case,  is  muscular  wasting.    During  this  stage  there  is  little  or  no  constitu- 
tional disturbance,  and  the  patient's  health  does  not  appear  to  suffer  in  any 
way.     As  the  disease  advances  the  joint  becomes  semiflexed  and  the 
limitation  of  movement  more  marked.    After  the  ligaments  have  become 
involved  partial  displacement  may  take  place.    Thus,  in  the  knee-joint,  in 
which  the  symptoms  of  strumous  disease  are  well  illustrated,  the  bones  of 
the  leg  are  not  uncommonly  displaced  outwards  and  backw'ards,  and  at  the 
same  time  rotated  outwards  by  the  action  of  the  biceps  muscle,  the  ligaments 
•which  extend  into  the  formation  of  the  jomt  being  so  weakened  and  softened 
by  the  morbid  process  going  on  in  them  as  to  be  unable  to  resist  the  reflex 
contraction  of  this  and  the  other  hamstring  muscles.    The  disease  in  the 
joint  may  now  be  arrested,  with  a  limb  permanently  crippled.    Should  it 
continue  to  progress,  pain  on  use  is  increased  ;  starting  of  the  limb  sets  in 
at  night,  and  evidence  of  suppuration  begins  to  show  itself.    There  is  in- 
creased heat  about  the  joint ;  the  swelling  becomes  more  prominent  at  one 
point,  and  the  skin  over  it  becomes  reddened.    Fluctuation  then  becomes 
perceptible,  and  finally  the  abscess  bursts  or  is  opened.    During  this  period 
the  constitutional  symptoms  are  still  only  slight ;  but  in  most  cases  there  will 
be  found  to  be  a  slight  nocturnal  rise  in  the  temperature,  and  the  child's 
health  begins  to  deteriorate.    After  the  abscess  has  burst  it  generally  con- 
tracts and  forms  a  sinus  leading  into  the  disintegrated  joint.  Other  portions 


TUBEECULAR  ARTHRITIS. 


479 


of  the  granulation  tissue  now,  in  like  manner,  soften  and  suppurate,  and 
fresh  abscesses  form ;  so  that  soon  the  tissues  around  the  joint  are  riddled 
with  sinuous  suppurating  tracts,  leading  down  to  exposed  and  carious  bone, 
and  a  general  condition  of  exhaustion  and  hectic  sets  in,  or  a  tubercular  con- 
dition of  some  other  organ,  as  the  lung,  may  supervene  and  terminate  the 
existence  of  the  patient. 

The  treatment  of  the  earlier  stages  of  strumous  disease  of  joints  resolves 
itself  chiefly  into  maintaining  the  articulation  in  a  perfectly  immobile  con- 
dition.   Rest  to  the  joint  is  the  most  essential  constituent  in  the  treatment 
of  this  affection,  and  without  it  all  other  treatment  will  be  futile.    By  this 
means  alone  many  cases  may  be  brought  to  a  successful  termination ;  but, 
in  order  to  succeed,  the  rest  must  be  complete,  and  must  be  persevered  in 
for  a  very  considerable  length  of  time  ;  that  is  to  say,  the  joint  must  be  fixed 
in  some  immovable  apparatus  which  will  entirely  prevent  any  movement  of 
the  articular  surfaces  on  each  other,  and,  if  the  disease  is  in  the  lower  ex- 
tremity, the  weight  of  the  body  must  not  be  allowed  to  bear  on  the  affected 
part.    Of  course,  if  the  disease  is  in  the  upper  extremity,  this  is  easily 
attamable.    The  arm  can  be  placed  in  a  sHng  if  the  elbow  or  wrist  is 
affected,  or  bound  to  the  side  if  the  shoulder -joint  is  involved,  and  the 
patient  allowed  to  go  about.   In  the  lower  extremity,  however,  there  is  more 
difficulty,  and  this  it  is  which  renders  the  splints  devised  by  Mr.  Thomas  of 
Liverpool  for  the  hip  and  knee  of  so  much  value  m  the  treatment  of  these 
cases.    By  means  of  these  splints  the  affected  joint  (hip  or  knee)  is  kept  im- 
movably fixed,  and  still  the  patient  is  able  to  go  about  on  crutches,  with  the 
leg  raised  from  the  ground,  so  that  no  pressure  from  the  weight  of  the  body 
is  made  on  the  diseased  articulation.    The  same  end  may  be  obtained  by 
applying  a  well-moulded  leather  splint  to  the  part,  which  should  be  suffi- 
ciently long  to  prevent  all  movement  of  the  joint.    A  clog  or  patten  is  at  the 
same  time  to  be  worn  on  the  other  foot  so  as  to  raise  the  affected  limb  from 
the  ground,  and  the  patient  allowed  to  go  about  on  crutches  (see  Pig.  228). 
If  the  disease  is  in  the  ankle  or  tarsus,  the  same  end  may  be  obtained  by 
a  knee-rest  with  a  wooden  leg.    A  very  useful  appliance  in  these  cases  is 
Scott's  Bandage,  which  not  only  maintains  fixity  of  the  joint,  but  also  steady, 
gentle  pressure  with  the  absorbing  effects  of  the  mercurial  omtment.  Occa- 
sionally, also,  counter-irritation  is  of  service  ;  the  light  application  of  the 
actual  cautery  once  a  week,  or  repeated  blistering  to  the  joints,  appears  some- 
times to  have  a  beneficial  effect,  but  is  only  of  use  in  quite  the  early  stage 
of  the  disease.    At  the  same  time  the  patient's  health  must  be  carefully 
attended  to,  and  plenty  of  fresh  air  is  a  first  requirement. 

The  rest,  to  be  of  any  use,  must  be  maintained  for  a  very  considerable 
length  of  time  ;  six,  nine,  or  twelve  months  is  no  uncommon  time  for  it  to  be 
required,  and  even,  if  the  disease  is  of  long  standing,  a  longer  period  than 
this  may  be  necessary.  Care  must  be  taken  also  that  movements  in  the 
joint  are  not  permitted  too  early  after  the  subsidence  of  all  symptoms.  As 
Mr.  Howard  Marsh  wisely  insists, '  rest  should  be  maintained,  as  a  rule,  for  at 
least  three  months  after  all  signs  of  disease  have  disappeared,  and  active 
exercise  should  be  very  gradually  renewed.' 

During  the  whole  of  this  protracted  treatment  the  child's  general  con- 
dition must  be  carefully  attended  to,  and  his  constitutional  state  treated  on 
those  principles  which  have  been  laid  down  in  the  chapter  on  Scrofula. 
When,  in  spite  of  treatment,  the  disease  continues  to  progress,  or  when  the 
third  stage  is-  reached,  and  suppuration  has  declared  itself  or  is  threatening. 
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the  joint  should  be  at  once  opened  and  the  whole  of  the  diseased  synovial 
membrane  dissected  away.    This  operation,  which  is  named  '  erasion  '  or 
'arthrectomy,' has  been  strongly  advocated  by  Mr.  G.  A.  Wright  of  Man- 
chester in  cases  of  disease  of  the  knee-joint,  and  appears  likely  to  supersede 
m  a  considerable  number  of  cases  of  this  class  the  old  operation  of  excision 
Mr.  Wnghf  thus  describes  the  operation  :  It  '  consists  in  opening  the  joint 
freely,  .  .  .  carefully  cutting  away  with  forceps  and  scalpel  or  scissors  every 
particle  of  pulpy  granulation  tissue,  all  the  infiltrated  capsule  and  the  semi- 
lunar cartilages,  and  scraping  quite  clean  all  the  articular  cartilage,  picking 
out  granulation  tissue  from  any  pits  in  the  cartilage,  and,  if  necessary, 
gouging  away  any  small  spots  of  diseased  bone.    The  process  must  be  most 
thorough,  and  extreme  flexion  of  the  limb  is  required  to  completely  expose 
and  clean  the  posterior  part  of  the  joint;  the  crucial  ligaments  are  scraped 
but  carefully  preserved,  the  lateral  ligaments  usually  divided.'    This  opera- 
tion aims  at  removing  the  diseased  structures  and  the  diseased  structures 
only ;  and  it  is  now  a  recognised  fact  that  degenerated  synovial  membrane, 
when  it  has  been  thoroughly  infiltrated  and  destroyed  by  the  chronic  inflam- 
matory process  above  described,  requires  removal  as  much  as  carious  bone. 
But  at  the  same  time,  though  the  operation  should  be  done  with  as  much 
thoroughness  as  possible,  it  does  not  appear  to  be  necessary  to  remove  every 
vestige  of  diseased  tissue  in  order  to  bring  about  a  cure.    And  we  have  in 
certam  drugs  means  of  destroying  any  particles  which  may  be  unable  to  be 
reached  or  may  escape  the  surgeon's  instrument.     Of  these  the  most 
important  are  iodoform,  chloride  of  zinc,  and  corrosive  subHmate.    The  first 
of  these  is  believed  to  have  a  direct  specific  influence  on  the  tuberculous 
materies  morbi,  whatever  this  may  be.    In  these  cases,  therefore,  after  all 
parts  of  the  infiltrated  synovial  membrane  have  been  removed  as  far  as  pos- 
sible, the  surfaces  of  the  joint  should  be  thoroughly  washed  over  with  a 
solution  of  chloride  of  zinc  (40  grs.  to  the  ounce),  or  irrigated  with  corrosive 
sublimate  solution  (1  in  1,000),  and  then  iodoform  dusted  into  all  the  recesses 
of  the  joint  and  over  the  surface  of  the  wound. 

The  advantages  of  this  operation  are,  that  it  leaves  the  patient  without 
shortenuag  of  the  limb,  and  without  deformity  such  as  must  result  when 
excision  is  performed.  In  some  cases  also  he  may  have  a  certain  amount  of 
movement  in  the  articulation  ;  though,  as  a  rule,  it  will  be  found  to  be  better 
for  the  patient's  welfare  not  to  attempt  to  obtain  this  by  early  passive  motion. 

If  there  is  much  disease  of  the  cartilages  and  bones,  so  that  the  above 
method  of  dealing  with  the  case  cannot  be  adopted,  excision  will  be  the 
appropriate  treatment ;  unless,  indeed,  amputation  is  called  for  by  the  health 
and  condition  of  the  patient,  or  by  the  extent  of  the  disease  rendering  ex- 
cision impossible. 

In  some  cases  the  synovial  membrane  is  found  studded  over  with  a  num- 
ber of  loose  pendulous  fringes.  A  most  beautiful  preparation  exists  in  the 
Museum  of  St.  George's  Hospital,  which  has  been  figured  in  various  works 
on  the  joints,  and  which  shows  this  condition  in  its  highest  grade.  The 
growths  are  variously  regarded  as  being  the  products  of  simple  inflamma- 
tion or  as  one  of  the  phenomena  of  rheumatic  arthritis.  Probably  both  views 
are  correct  in  different  cases.  Certainly,  such  pendulous  growths  may  form, 
isolated  or  in  small  numbers,  in  simple  inflammation,  and  may  become  loose 
in  the  joint  (loose  cartilages) ;  while  Dr.  R.  Adams  has  given  good  reasons  for 
believing  that  in  one  at  least  of  Sir  B.  Brodie's  preparations  of  this  condition 
the  disease  was  of  the  nature  of  rheumatic  arthritis,  since  the  state  of  the 
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cartilages  and  bones  and  the  history  exactly  corresponded  with  the  usual 
phenomena  of  that  affection. 

Disease  of  the  articular  ends  of  the  long  bones  is  a  frequent  cause  of  the  Diseases  of 
strumous  disease  of  joints  above  described ;  and  it  is  impossible  to  decide  j^^  e"|g°"' 
clinically,  in  any  given  case,  whether  this  disease  begins  in  the  synovial  bones.' 
membrane,  as  above  described,  or  as  a  fungating  caries  in  the  ends  of  the 
bones.    When  it  begins  in  the  latter  situation,  the  joint  is  of  course  at  first 
free,  but  very  soon  the  cartilages  become  perforated,  and  the  changes  above 
described  as  taking  place  in  the  synovial  membrane  become  apparent,  and  it 
is  impossible  to  decide  by  clinical  evidence  in  what  structure  the  disease 
began,  since  the  symptoms  of  synovitis  completely  mask  the  primary  bone 
disease. 

In  addition  to  chronic  inflammation  of  the  ends  of  the  long  bones  leading  Acute  epi- 
to  '  strumous  disease  of  the  joints,'  a  form  of  acute  inflammation,  probably  ^^y^^^^^- 
of  an  mfective  nature,  and  closely  alHed  to  osteomyehtis,  is  occasionally  met 
with  m  young  children,  and  leads  to  acute  inflammation  of  the  joint.  The 
disease  has  received  the  name  of  acute  epiphysitis,  and  the  cause  of  the 
aft'ection  is  not  very  manifest,  though  it  is  frequently  attributed  to  injury. 
There  is  enlargement  of  the  bone  end,  with  pain  on  pressure,  and  redness  of 
the  skm.  This  is  soon  followed  by  effusion  into  the  joint  and  very  great 
constitutional  disturbance.  Upon  examining  the  diseased  bone  it  will  be 
found  infiltrated  with  pus,  separated  from  the  shaft  of  the  bone,  and  lying 
in  a  bag  of  pus,  which  commmiicates  with  the  joint  by  a  perforation  in  the 
articular  cartilage  (see  p.  439). 

In  the  treatment  of  this  affection  the  Hmb  must  be  kept  at  perfect  rest 
by  means  of  a  sphnt.  In  the  early  stage  of  the  disease  the  apphcation  of  a 
few  leeches,  followed  by  hot  fomentations,  will  often  reheve  pain.  As  soon 
as  matter  forms,  a  free  incision  must  be  made,  and  the  epiphysis  perforated, 
and  free  exit  given  to  the  pus.  In  many  cases,  however,  amputation  will  be 
necessary.' 

Mr.  T.  Smith  has  shown,  in  a  very  interesting  paper, 2  how  frequently  the  Acute  ar- 
ends  of  the  bones  are  the  seat  of  disease  m  the  earliest  periods  of  life.   The  infantg°^ 
disease  consists  in  an  infective  inflammation  of  the  epiphysial  cartilage ;  due,  ^' 
it  is  beheved,  in  some  instances  to  septic  absorption  from  the  umbilical  cord! 
in  others  to  injury.    The  inflammation  rapidly  runs  on  to  the  formation  of 
pus,  involves  the  epiphysis,  which  becomes  separated  from  the  shaft  of  the 
bone,  bm-sts  mto  the  joint,  and  quickly  destroys  it.    The  symptoms  are  pain 
and  swelling,  with  acute  fever,  followed  by  the  rapid  formation  of  matter. 
Sometimes  more  than  one  joint  is  affected,  and  most  of  the  cases  terminate 
fatally  m  a  few  days.    If,  however,  the  abscess  is  opened  early  and  carefully 
drained,  and  the  child's  strength  can  be  mamtained,  recovery  may  take  place- 
though  it  is  usually  with  a  flail-Uke  joint,  the  ends  of  the  bone  being  united 
by  loose  fibrous  tissue. 

The  disease  to  which  the  name  of  '  ulceration  of  the  cartilages  '  was  Arthritis, 
given  by  Brodie,  and  to  which  it  is  usually  apphed,  is  a  very  definite  and 
easily  recogmsable  affection,  and  one  to  which  the  designation  is,  doubtless, 

■  An  instructive  discussion  on  the  subject  of  necrosis  of  the  epiphyses  in  childhood, 
based  on  a  paper  by  Mr.  Morant  Baker,  took  place  at  a  recent  meeting  of  the  British 
Medical  Association  and  is  reported  in  the  '  British  Medical  Journal,'  Sept.  1,  1883.  The 
reader  will  there  find  some  interesting  observations  on  various  points  connected  with  this 
subject,  for  which  a  work  of  this  kind  does  not  afford  space. 
St.  Barth.'s  Hosp.  Eeports,'  vol.  x. 
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so  far  appropriate  that  the  cartilages  will  always  be  found  to  be  ulcerated. 
But  whether  that  ulceration  is  the  essence  of  the  disease,  or  only  one  of  its 
invariable  concomitants,  may  very  reasonably  be  doubted.  In  my  own 
opinion,  and,  I  believe,  in  that  of  most  surgeons  of  the  present  day,  the 
affection  of  the  cartilages  plays  really  a  very  subordinate  part  in  the  disease.' 
The  term  '  arthritis  '  is  now  more  generally  applied  to  this  affection,  inas- 
much as  the  disease,  in  whatever  structure  it  begins,  rapidly  extends  to  all 
the  other  structures  of  the  joint,  which  speedily  become  involved. 

This  affection  is  characterised  by  the  usual .  symptoms  of  inflammation 
of  the  joint,  but  especially,  and  besides  these  symptoms,  by  the  peculiar 
painful  startings  of  the  limb  and  the  acute  localised  agony  which  is  produced 
by  pressing  the  joint-surfaces  together,  and  in  the  worst  cases  by  the  slightest 
movement  or  jar  communicated  to  the  limb.  The  spontaneous  startings 
occur  usually  at  night,  just  as  the  patient  is  falling  asleep  ;  often  they  wake 
him  from  the  deepest  sleep,  and  they  leave  acute  pain,  lasting  long  afterwards, 
and  accompanied  sometimes  by  severe  sweating.  With  these  prominent  and 
agonising  symjptoms  there  is  often  very  little  swellmg  or  syno^^.al  effusion, 
though  in  other  cases  the  symptoms  of  ulceration  of  the  cartilages  follow 
on  a  regular  attack  of  synovitis,  but  more  commonly  the  preceding  symptoms 
are  those  of  affection  of  the  articular  ends  of  the  bones. 

The  after-progress  of  the  disease  is  in  one  of  three  directions:  (1)  the 
symptoms  may  subside,  leaving  a  little  loss  of  motion  at  first,  which  after- 
wards almost  entirely  disappears  in  some  cases  and  persists  m  others ; 
(2)  the  joint  may  be  dislocated,  abscesses  may  form,  leaving  sinuses  through 
which  the  bone  is  exposed,  and  the  case  pursues  the  usual  course  of  chronic 
disorganisation  of  the  joint ;  or  (8)  acute  abscess  may  form  in  the  cavity  of 
the  joint,  in  which  case  the  patient  usually  sinks  from  pyaemia  or  irritative 
fever  if  the  limb  be  not  removed. 

The  pathology  of  this  disease  seems  to  be  as  follows :  In  the  cases  m  which 
it  commences  as  synovitis,  the  inflamed  synovial  membrane  is  converted  into 
a  pulpy  mass,  resembling,  if  not  identical  with,  granulations.  The  granula- 
tions advance  over  the  surface  of  the  cartilage  and  replace  it ;  so  that  when 
the  inflamed  synovial  membrane  is  lifted  from  the  surface  of  the  cartilage 
little  ulcerated  pits  are  found,  which  have  been  worn  into  the  cartilage  by 
the  granulations  of  the  synovial  membrane.  The  erosion  spreads  through 
the  cartilage  to  the  subjacent  bone.  In  the  more  ordmary  cases  the  course 
of  the  inflammation  is  the  reverse.  From  the  inflamed  bone  it  spreads 
through  the  cartilage  to  the  synovial  membrane. 

The  appearances  of  inflamed  cartilage  to  the  naked  eye  consist  in  the 
formation  on  its  surface  of  ulcerated  spots  where  the  cartilage  is  removed  in 
a  part  or  the  whole  of  its  thickness,  and  in  a  degeneration  of  its  substance, 
which  becomes  fibrous  (so  as  to  be  compared  to  the  hairs  of  a  small  brush 
or  to  the  pile  of  velvet),  and  in  some  cases  thickened  and  softened  in  texture. 
The  union  also  between  the  cartilage  and  the  bone  becomes  much  loosened, 
so  that  the  cartilages  are  in  some  places  quite  detached,  though  still  lying 
over  the  bone ;  or  pieces  of  the  cartilage  may  be  detached  and  free  in  the  joint. 

'  '  Nothing  can  be  more  sure  than  that,  of  all  the  joint-diseases  which  fall  under  the 
surgeon's  notice,  not  one  originates  in  the  cartilage.'— Barwell,  '  Dis.  of  the  .Joints,' 
2nd  ed.  p.  39!).  'There  is  no  primary  disease  of  this  structure'  (sc.  Cartilage).  'All 
the  changes  that  are  to  be  found  in  it  are  secondary  to  some  other  affection,  and  in  the 
generality  of  cases  to  disease  in  the  articular  extremities  of  the  bone.'— Bryant's  '  Prac- 
tice of  Surgery,'  2nd  ed.  vol.  ii.  p.  423.  .        .   - 
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Fig.  222.  Acute  iiiflaramatiou  of  cartilage. 
After  Redferu. 


Examined  by  the  microscope,  two  kinds  of  change  are  seen  in  such  cases. 
In  one  which  is  more  distinctly  inflammatory  the  nuclei  of  the  cartilage-cell 
increase  in  size,  and  divide  so  as  to  increase  in  number  ;  the  contents  \)f  the 

cell  become  granular ;  the  cells  enlarge 
at  the  expense  of  the  hyaline  substance, 
which  is  ultimately  absorbed,  and  then 
the  cells  burst,  setting  free  their  con- 
tained nuclei,which  have  become  trans- 
formed into  bodies  resembling  pus- 
corpuscles.  Fig.  188,  p.  430,  will  show 
that  here  also,  as  in  the  bones,  large 
many-nucleated  cells  are  found  which 
hardly  look  as  if  they  had  been  formed 
by  the  proliferation  of  the  cartilage- 
cells  (as  those  in  Fig.  222  are),  but 
rather  as  if  they  had  been  formed  in 
the  medulla  of  the  neighbouring  bone 
and  were  engaged  in  eroding  the  sub- 
stance of  the  cartilage.  The  same 
figure  shows  the  intercellular  substance 
calcified — a  change  very  usually  found, 
but  the  precise  significance  of  which 
is  not  yet  clear. 

In  the  other  chaiige,  which  partakes  more  of  the  nature  of  degeneration, 
the  intercellular  substance  is  not  destroyed,  but  is  rendered  granular,  and 

the  cartilage-cells  are  sepa- 
rated from  each  other  by  a 
fibrillated  material,  which 
is  probably  developed  from 
the  nuclei  of  the  cartilage- 
cells  by  a  process  of  pro- 
liferation, Rindtieisch '  has 
depicted  in  these  more 
chronic  instances  of  inflam- 
mation canals  extending 
through  the  cartilage  from 
the  granulations  on  the  ar- 
ticular lamella  to  those  on 
the  synovial  membrane, 
into  which  vessels  shoot 

Vertical  section  of  iuflamed  cartilage,  showing  the  split-  whicll  bring  theset WO  layers 
ting  into  fibres  of  its  surface.-From  Kedfern.  q£  granulation  into  COUtact. 

These  more  chronic  changes  depend,  as  it  seems,  partly  on  loss  of  nutri- 
tion from  the  loosening  of  the  connection  between  the  cartilage  and  the  bone. 

This  slight  sketch  of  the  morbid  anatomy  of  inflamed  cartilage,  which 
ought  to  be  supplemented  by  a  study  of  the  works  named  in  the  footnote,^ 
will,  it  is  hoped,  enable  the  student  to  understand  what  has  been  said  about 

'  '  Pathological  Histology,'  New  Syd.  Soc.  Trans,  vol.  ii.  p.  2(50. 
Kedfern,  •  Abnormal  Nutrition  of  Cartilage.'    Harwell,  '  Diseases  of  the  Joints.' 
Weber,  '  Ueber  die  Veriinderungen  der  Knorpel,  Ac'    '  Virchow's  Archiv,'  Jan.  1858. 
Rindfleisch,  '  Path.  Anat.'  vol.  ii.  pp.  250,  260.    A.  E.  Barker,  in  '  Syst.  of  Surg.'  3rd  ed. 
vol.  ii.  p.  M8. 
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the  symptoms  and  the  results  of  the  disease  called  '  ulceration  of  the  cartilages." 
The  mere  erosion  of  the  cartilages  themselves  does  not  produce  any  special 
symptoms — at  least,  that  is  the  opinion  of  almost  all  surgeons  of  the  present 
day' — and  the  grievous  starting  pains  which  characterise  the  disease  are  pro- 
duced by  pressure  on  the  inflamed  bony  surfaces  which  are  exposed  by  their 
removal.  Sir  B.  Brodie  himself  came  to  this  conclusion,  and  has  expressed 
in  the  latest  edition  of  his  work  the  opinion  '  that  the  increased  sensibility  in 
these  cases  is  in  the  bony  j)late  beneath  the  cartilage  rather  than  in  the  carti- 
lage itself ;  and  that  the  presence  of  severe  pains  with  involuntary  startings 
of  the  limb  is  always  to  be  regarded  as  a  sign  of  the  bone  partaking  of  the 
disease.'  If  any  further  proof  of  this  be  wanted,  it  may  be  found  in  the  fact 
that  similar  pains  and  startings  often  take  place  after  excisions  of  the  knee 
and  elbow,  when  every  portion  of  the  cartilage  has  been  removed,  though  they 
are  not  so  severe  as  in  joint-disease,  partly,  perhaps,  because  in  excision  the 
sensitiveness  of  the  bone  where  it  has  been  divided  is  less  than  that  of  the 
articular  lamella,  and  partly  because  the  muscular  action  is  interfered  with 
by  the  wound.  For  there  can  be  no  doubt  that  the  spasms  which  produce 
such  agony  in  ulceration  of  the  cartilages  are  due  to  reflex  irritation  of  the 
muscles,  bringing  the  inflamed  end  of  the  bone  into  contact  either  with  car- 
tilage opposed  to  it,  or,  what  must  be  far  more  painful,  with  another  inflamed 
portion  of  bone. 

1.  The  various  events  which  we  have  just  noticed  are  easily  understood 
from  a  consideration  of  the  anatomy  of  the  disease. 

When  the  disease  subsides  after  the  cartilages  have  been  ulcerated  and 
the  bone  only  somewhat  inflamed,  no  pus,  or  no  considerable  amount  of  pus, 
having  been  effused  into  the  articulation,^  the  ulcerated  spot  may  fill  up  by 
means  of  fibrous  tissue,  and  possibly  no  ankylosis  whatever  may  take  place  ; 
or,  if  a  slight  fibrous  band,  or  bands,  should  form  between  the  ulcerated  spot 
and  the  opposite  surface  of  the  joint,  it  may  give  way.  The  formation  of 
these  fibrous  bands  is  easily  understood  from  the  tendency  to  fibrillation  ob- 
served in  the  articular  cartilage  in  inflammation  and  the  rapid  development 
of  vascular  channels  in  it. 

2.  When  the  suppuration  has  been  more  considerable,  but  chronic,  it  will 
make  its  way  to  the  surface,  leaving,  in  all  probability,  some  part  of  the  bone 
exposed  ;  and  as  the  suppuration  progresses  the  ligaments  are  inflamed  and 
softened,  so  that  the  interarticular  ligaments  are  apt  to  give  way,  and  the 
capsule  to  yield  to  the  pressure  of  the  bone,  now  displaced  by  the  muscular 
action,  and  so  dislocation  will  ensue  if  great  care  is  not  taken. 

Finally,  the  occurrence  of  acute  suppuration  in  the  joint  needs  no  ex- 
planation, since  pus  is  furnished  not  merely  by  the  cartilage,  but  in  far 

'  Eedfern  says  :  '  Most  extensive  disease  may  be  going  on  in  many  joints  at  the  same 
time,  and  may  proceed  to  destroy  the  whole  thickness  of  the  cartilage  in  particular  parts, 
without  the  patient's  knowledge,  and  while  he  is  engaged  in  an  active  occupation.'  I  once 
saw  a  striking  ocular  demonstration  of  the  utter  painlessness  of  ulceration  of  the  carti- 
lage. I  had  amputated  at  the  knee-joint  in  a  case  of  injury,  leaving  the  whole  of  the 
cartilage  covering  the  femur  intact.  Unluckily  my  anterior  flap  (which  had  been  injured 
in  the  accident)  sloughed,  and  the  end  of  the  femur  covered  by  its  cartilage  lay  exposed. 
We  watched  the  cartilage  melt  away  by  ulceration  during  many  days  till  the  whole  bone 
was  denuded.    The  patient  remained  quite  insensible  to  the  process. 

2  '  Works,'  by  Charles  Hawkins,'  vol.  ii.  p.  244. 

»  Several  interesting  cases  will  be  found  recorded  by  Brodie,  in  which  ankylosis 
apparently  complete  has  ensued  on  ulceration  of  the  cartilages,  without  any  formation  of 
pus.  See  especially  the  case  numbered  xliv.  on  p.  242  of  the  second  volume  of  his 
collected  '  Works,'  edited  by  Mr.  Charles  Hawkins. 
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greater  quantity  by  the  granulations  on  the  inflamed  synovial  membrane 
and  bone. 

The  treatment  of  this  acute  inflammatory  disease  is  at  the  present  time 
less  active  than  it  used  to  be ;  but  still,  though  we  have,  perhaps,  been  wise 
in  giving  up  the  excessive  local  bleedmg  and  counter-irritation  and  the  free 
administration  of  mercury  which  were  in  vogue  some  years  ago,  we  have 
abundant  opportunities  of  testing  the  value  of  more  moderate  antiphlogistics 
and  counter-irritants  in  the  form  of  the  free  application  of  leeches,  blistering, 
or  issues.  The  strictest  local  rest  should  be  at  the  same  time  enforced.  If 
the  joint  is  too  irritable  to  bear  a  spluit  it  should  be  supported  on  all  sides 
by  some  soft  substance,  such  as  a  junk  well  padded  with  tow  or  cotton -wool 
sufficiently  to  prevent  any  serious  displacement ;  or  if  such  displacement  has 
taken  place  before  the  case  is  seen,  the  limb  should  be  at  once  put  into  as 
good  a  position  as  possible  under  anaesthesia.  The  free  administration  o 
opium  to  such  an  extent  as  will  relieve  the  pain  is  necessary.  In  robust  per- 
sons with  high  inflammation  I  have  often  seen  great  improvement  from  a 
course  of  mercury  rapidly  administered  ;  and,  although  conscious  of  the  evils 
which  follow  the  indiscriminate  use  of  mercury,  in  such  cases  I  venture  to 
recommend  it. 

The  necessity  for  amputation  arises  when  the  symptoms  of  abscess  in  the 
joint  are  plain,  and  when  in  the  surgeon's  judgment  the  patient  has  not 
strength  to  survive  the  opening  of  the  abscess — as  to  which  enough  has  been 
said  above  (p.  474). 

Excision  is  not  successful,  and  should  not  be  practised  in  these  acute  con- 
ditions of  inflammation  in  the  lower  limb  ;  but  in  the  upper  limb  there  is  no 
such  objection,  and  I  have  more  than  once  excised  the  elbow  with  success  in 
the  acute  stage  of  the  disease. 

There  are  other  degenerations  of  the  articular  cartilages,  as  hypertrophy.  Other 
atrophy,  fibrous,  fatty,  and  calcareous  degeneration ;  but  they  produce  no  tkmTof*" 
kno\ra  symptoms  during  life,  and  I  must  therefore  refer  the  reader  to  works  cartilages, 
on  pathological  anatomy  for  their  elucidation.    The  extensive  changes  thus 
found  in  the  cartilages,  with  no  symptoms  during  life,  strengthen  the  opinion 
that  in  the  destructive  disease  called  '  ulceration  of  the  cartilages '  the  con- 
dition of  the  latter  is  really  a  subordinate  feature. 


Loose  '  cartilages,'  or,  as  some  prefer  to  call  them,  '  loose  bodies,'  in  the  Loose 
joints,  are  sometimes  numerous.  They  are  seen  almost,  but  not  quite,  exclu- 
sively  in  the  knee-joint.  Rare  cases  are  recorded  and  preserved  in  the  elbow 
and  other  joints,  but  they  are  rather  surgical  curiosities  than  matters  of 
practical  interest.  The  following  will  therefore  apply  to  the  disease  as  found 
in  the  knee. 

Many  of  them  are  not  really  cartilaginous — at  least,  if  there  is  any  true 
cartilage  in  them  it  is  in  such  small  quantity  as  to  escape  even  a  careful  ex- 
amination. The  bulk  of  the  body  consists  usually  of  fibrous  tissue,  in  which 
perhaps  a  small  cartilaginous  nodule  may  be  found,  and  the  cartilage  is  some- 
times extensively  or  almost  entirely  calcified.  In  other  cases,  however,  they 
have  been  found  cartilaginous  throughout,  and  in  some  true  bone  forms  a 
part  or  the  whole  of  them,  and  I  have  seen  a  case  in  which  the  supposed 
loose  cartilage  turned  out  to  be  a  piece  of  semi-solid  lymph.' 

'  Brodie  ('  Works,'  by  C.  Hawkins,  vol.  ii.  pp.  288,  289)  relates  two  interesting  cases 
in  which  the  symptoms  of  loose  cartilages  were  produced  by  '  fleshy  tumours  '  attached  to 
the  synovial  membrane,  which  were  operated  on  with  success.    The  structure  of  these 
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The  causes  which  produce  these  loose  bodies  will  throw  some  light  on  their 
anatomy.  Hunter  beUeved  '  that  they  often  arise  from  contusions  in  whicli 
blood  is  effused  into  the  joint ;  and  this  blood,  becoming  organised  and  th<  i; 
being  separated  from  the  inner  surface  of  the  synovial  membrane,  gives  rise 
to  the  loose  body.  And  although  modern  pathologists  may  hold  different 
views  from  Hunter  about  the  frequency  of  organisation  of  blood-clots  or  the 
manner  in  which  it  occurs,  it  cannot  be  doubted  that  accident  is  a  frequent 
cause  of  loose  cartilage.  This  accident  may  possibly  produce  extravasation  into 
some  of  the  fringed  processes  of  synovial  membrane,  in  which  it  is  well  known 
that  minute  portions  of  cartilage  may  often  be  found.  If  such  extravasated 
fringes  become  subsequently  thickened  by  inflammation,  their  attachment  to 
the  main  portion  of  the  synovial  membrane  may  become  gradually  looser,  until 
at  length  they  drop  completely  into  the  cavity,  and  then  would  be  found  to 
present  exactly  the  structure  generally  seen  in  a  loose  cartilage.  And  this 
explanation  of  their  origin  is  also  consistent  with  the  fact  that  they  are  fre- 
quently found  not  perfectly  loose,  but  pedunculated.  In  other  cases,  how- 
ever, there  is  no  doubt  that  they  originate  spontaneously  from  the  detachment, 
of  similar  fringed  processes,  which  in  some  persons  are  found  unusually  large 
and  numerous,-  especially  in  cases  of  chronic  rheumatic  disease,  where  they 
become  hypertropliied  ;  the  cartilage  cells  which  are  normally  present  in  them 
forming  the  starting-point  of  a  new  cartilaginous  growth,  or  the  osteophytic 
outgrowths  which  form  in  osteo-arthritis  may  project  into  the  cavity  of  the 
joint  and  become  separated  (Billroth).  Finally,  there  are  cases  (though  pro- 
bably not  very  many)  in  which  a  piece  of  the  articular  cartilage,  or  even  of  the 
articular  end  of  the  bone,  may  be  knocked  off,  and  fall  as  a  loose  body  into 
the  joint. ^ 

The  symptoms  which  they  produce  are  acute  pain  when  the  foreign  body 
gets  between  the  ends  of  the  bones  in  the  movements  of  the  joint.  Thus  the 
patient  in  walking  is  suddenly  seized  with  acute  agonising  pain  in  the  joint, 
which  causes  faintness,  and  he  probably  falls.  This  is  often  followed  by  more 
or  less  synovitis,  so  that  the  limits  of  the  joint  are  somewhat  extended.  The 
loose  body  is  often  plainly  to  be  felt  in  the  sac  of  synovial  membrane  which 
extends  in  front  of  the  femur,  and  then  may  fall  into  the  back  of  the  joint 
again  and  perfectly  disappear.  The  patient  usually  is  quite  conscious  of  its 
presence,  and  can  often  bring  it  into  reach  when  the  surgeon  cannot. 
Operations  In  the  treatment  of  this  affection  it  is  necessary,  I  think,  to  bear  in  mind 
cartilage  knee-joint  cannot  be  opened  without  danger,  though  this  danger 

is  comparatively  slight  since  the  introduction  of  precautions  to  prevent  the 
entrance  of  septic  materials  into  the  cavity  of  the  joint.  Therefore,  in 
persons  whose  occupations  are  not  active,  and  who  do  not  suffer  much  from 
-the  presence  of  the  foreign  body,  it  may  be  more  prudent  to  temporise  with 
the  disease  by  fixing  tlie  loose  cartilage  if  possible  in  the  upper  sac  of  the 
synovial  cavity,  where  its  presence  is  comparatively  harmless.    This  may 

tumours  is  not  very  accurately  described,  but  one  of  them  at  least  is  distinctly  asserted  to 
have  been  traversed  by  vessels. 

'  Hunter's  '  Works,'  vol.  i.  p.  520,  and  vol.  iii.  p.  625. 

^  See  the  figure  on  p.  337,  vol.  ii.  '  Syst.  of  Surg.'  3rd  ed. 

»  See  the  cases  of  detachment  of  a  piece  of  cartilage,  related  by  Mr.  Teale,  '  Med.- 
Chir.  Trans.'  vol.  xxxix.  p.  31  ;  by  Mr.  Brodhurst,  '  St.  George's  Hospital  Reports,'  vol.  ii. 
p.  141 ;  and  of  detachment  of  a  portion  of  the  bone  along  with  the  cartilage  over  it,  by 
Mr.  Simon, '  Path.  Trans.'  vol.  xv.  p.  20(i,  by  Brodie,  vol.  ii.  p.  284  ;  and  by  N61aton, '  Path. 
Chir.'  ii.  182.  Such  an  accident  is  believed  by  some  to  be  impossil)le.  See  a  letter  by 
Professor  Humphry,  '  Brit.  Med.  Journ.'  vol.  i.  1888,  p.  013. 
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sometimes  be  accomplished  by  circular  strips  of  strapping  fixed  above  and 
below  it,  or  by  a  bandage  with  a  hole  to  receive  it,  and  it  is  even  possible  that 
tlie  loose  body  may  at  length  adhere  in  that  position.    It  will,  of  course,  be 
understood  that  the  movements  of  the  joint  are  restrained  meanwhile  by  a 
firm  bandage  or  knee-cap.   Attempts  have  been  made  to  fix  the  loose  body  by 
driving  a  fine  needle  or  silver  suture  through  it,  but  not,  I  beheve,  with 
encouraging  results.    But  in  most  cases,  where  the  joint  is  otherwise  healthy 
and  the  patient  is  obhged  to  use  it,  the  removal  of  the  loose  cartilage  becomes 
necessary  ;  and  this  is  eftected  in  one  of  two  ways.   In  both  the  body  must  be 
securely  held  by  the  surgeon's  left  forefinger  and  thumb  placed  under  it,  or  if 
it  is  very  loose  it  may  be  steadied  by  means  of  a  needle.    Then  in  the  direct 
method  of  extraction  the  surgeon  cuts  down  on  the  loose  substance  and  gently 
squeezes  it  out  of  the  wound,  following  it  with  his  finger  and  thumb,  so  as,  if 
possible,  to  prevent  the  escape  of  synovia  from  the  joint.    And  i-n  order  that 
the  wound  into  the  joint  may  be  less  direct,  it  is  well  to  have  previously  drawn 
the  skin  to  one  side  over  the  loose  cartilage,  so  that  when  the  parts  return  to 
their  proper  position  the  skin-wound  no  longer  corresponds  to  the  opening  ua 
the  joint.    In  the  subcutaneous  method  (which  is  believed  to  be  more  safe, 
though  the  evidence  on  that  point  is  not  conclusive)  a  tendon-knife  is  passed 
down  to  the  surface  of  the  loose  body,  and  a  bed  or  cavity  formed  for  it  in  the 
track  of  the  knife  ;  an  opening  is  then  made  into  the  capsule  of  the  joint, 
through  which  the  cartilage  can  be  squeezed  into  the  subcutaneous  tissue. 
There  it  is  left,  either  for  life,  or,  if  it  causes  any  inconvenience,  until  the 
opening  in  the  joint  has  long  healed,  when  it  is  cut  down  upon  and  extracted. 
In  some  cases  difficulty  is  experienced  in  squeezing  the  body  out  of  the  joint, 
in  consequence  of  its  being  not  absolutely  loose  but  pedunculated.  An 
interesting  instance  is  reported  by  Sir  W.  McCormac  ('  St.  Thomas's  Hospital 
Eeports,'  New  Ser.  vol.  v.  1874)  in  which  he  finally  succeeded  by  vigorous 
pressure  with  his  thumbs  in  rupturing  the  pedicle  and  pushing  the  loose  body 
out— and  the  same  case  also  illustrates  another  point  in  the  surgery  of  loose 
cartilage,  viz.  that  the  loose  body  often  diminishes  in  size  when  it  has  been 
squeezed  out  of  the  joint  and  lodged  in  the  cellular  tissue. 

These  operations  should  always  be  performed  after  the  antiseptic  method, 
as  recommended  by  Prof.  Lister,  and  certainly  are  then  attended  with  very 
remarkable  success.  Thus,  in  a  case  under  Mr.  Haward's  care,  where  he  put 
a  lithotomy  scoop  into  the  joint  ui  order  to  extract  a  body  which  was  re- 
markably difficult  to  seize,  and  in  a  remarkable  case  which  occurred  to  myself, 
where  there  were  seven  large  loose  cartilages,  and  where  I  put  my  finger  and 
forceps  freely  into  the  joint  in  order  to  find  and  seize  them,  no  bad  symptoms 
whatever  ensued.  A  still  more  remarkable  case  was  lately  alluded  to  by  Sir 
J.  Paget,'  in  which  Mr.  T.  Smith  removed  more  than  two  hundred  loose 
cartilages  from  the  knee-joint.  In  that  case,  however,  as  Mr.  Smith  informs 
me,  suppuration  ensued,  and  the  joint  became  stiff. 

It  is  essential  to  disturb  the  parts  as  little  as  possible,  to  unite  the  skin- 
wound  or  puncture  immediately  and  very  carefully  with  suture  or  strapping, 
to  bandage  the  limb  evenly  from  the  toes,  and  to  fix  it  securely  on  a  well- 
fitting  splint.  The  tendency  to  inflammation  will  thus  be  best  obviated  ;  but 
if  the  knee  does  inflame,  cold  should  be  at  once  applied  ;  and  if  the  inflamma. 
tion  increases  and  becomes  violent,  suppuration  is  imminent,  and  the  case 
must  be  treated  accordingly. 


'  Bradshawe  Lecture  at  the  College  of  Surgeons  '  in  1882,  p.  7. 
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arthritis.  osteo-ai tbiitis,  rheumatic  gout,  nodosity  of  t]ie  joints,  is  a  disease  usually 
commencmg  an  middle  life,  though  occasionally  occurring  in  early  ad  It  l  e 
It  IS  of  an  exceedingly  mtractable  and  disabhng  character,  causing  the  pati  ni 
great  suftern.g  but  having  no  tendency  to  shorten  his  existence  ;  so  that  he 
may  hve  to  old  age,  becoming  more  and  more  crippled  by  the  disease.  It 
may  be  confined  to  one  joint  or  may  attack  several,  one  after  another  All 
jomts  are  liable  to  be  implicated  ;  but  the  hip,  the  knee,  the  shoulder,  and 
the  temporo-maxillary  articulation  are  especially  prone  to  be  effected  It 
would  appear  that  it  attacks  the  hip  more  commonly  in  the  male,  and  the 
knee  m  the  female. 

Most  pathologists  are  now  agreed  that  in  the  majority  of  cases  of  this 
disease  the  cartilages  are  first  affected,  though  the  other  structures  of  the 
jomt  synovial  membrane,  bones,  and  ligaments  speedily  become  secondarily 
involved.    The  cartilage  cells  first  prohferate,  and  the  primary  capsules 
become  enlarged  and  filled  with  secondary  capsules.     The  matrix  around 
them  becomes  softened  and  fibrillated,  and  the  enlarged  capsules  open  into 
one  another,  formmg  alveolar  spaces.    On  the  surface  of  the  cartilage  the 
capsules  dissolve  and  set  free  their  contents  into  the  joint.  In  consequence  of 
these  changes  the  cartilage  becomes  softened  and  gradually  worn  awavin  the 
centre  of  the  jomt-that  is  to  say,  where  there  is  greatest  friction-leaving 
the  bone  exposed.    At  the  same  time  the  circumference  of  the  cartilage  not 
bemg  subjected  to  pressure,  is  not  worn  away,  but,  being  softened  by  the 
same  process  going  on  in  it,  becomes  pressed  out,  as  it  were,  and  forms  an 
irregular  nodular  thickening  around  the  articular  surface.    If  examined  m 
the  early  stage  the  cartilage  will  be  found  to  have  lost  its  smoothness  and 
pohsh,  to  be  of  a  dull  yellow  opaque  appearance,  and  to  be  rough  on  its 
surface.    As  the  cartilage  wears  away  the  bone  becomes  exposed  and  ebur- 
nated.    It  undergoes  a  sclerosing  ostitis  with  excessive  calcification,  so  that 
the  bone  becomes  hard  and  porcellanous  in  appearance,  and,  from  the  move- 
ments of  the  joint,  smooth  and  polished  on  its  surface.     In  spite,  however, 
of  this  eburnation  the  bone  becomes  gradually  worn  away  by  friction,  and  the 
articular  surfaces  frequently  at  this  period  present  an  undulating  surface- 
alternate  ridges  and  furrows— owing  to  the  peculiar  manner  in  which  the 
wearing  away  has  taken  place.     Meanwhile  further  changes  take  place  in 
the  bones  in  the  neighbourhood  of  the  articular  surfaces.     The  ends  of  the 
bones  become  flattened  out  and  expanded  and  the  neck  shortened,  so  that 
m  a  bone  like  the  humerus  or  femur  the  upper  extremity  assumes  somewhat 
of  a  mushroom  shape.   The  articular  cavities  become  enlarged  and  flattened 
out  and  surrounded  by  osteophytic  outgrowths.    In  the  early  stage  of  the 
disease  the  synovial  membrane  becomes  more  vascular,  thickened,  and 
swollen.     The  viUi,  or  fringes,  become  increased  in  size,  and  branch  out 
secondary  processes,  so  as  to  give  the  mterior  of  the  joint  an  arborescent 
appearance.    In  some  cases  the  synovial  secretion  is  increased  in  quantity, 
and  is  turbid  or  cloudy.     This  is  especially  noticeable  in  the  earlier  stages 
of  the  disease,  and  frequently  disappears  after  a  time.    In  some  cases  there 
is  scarcely  any  increased  secretion  of  synovia,  and  the  disease  is  essentially 
^  dry '  throughout  its  course.     As  the  disease  advances  the  capsule  of  the 
joint  becomes  greatly  thickened,  and  osteophytes  spring  up  from  the  perios- 
teum of  the  bones  around  the  joint,  producing  greater  deformity  than  that 
which  already  exists,  and  further  interfering  with  the  movements  of  the 
articulation.    There  is  little  or  no  tendency  to  suppuration,  nor  does  anky- 
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losis  ensue,  though  the  hmb  may  be  stiffened  from  the  mmatural  shape  of 
the  bones.  In  the  more  favourable  cases,  however,  just  the  opposite  issue 
follows  ;  for  as  the  joint-surfaces  become  polished  on  each  other  the  move- 
ment becomes  again  free  and  painless. 

The  chief  symptoms  of  chronic  rheumatic  arthritis  are  pain,  rigidity,  de- 
formity, and  grating.  The  pain  is  of  a  peculiarly  wearing,  aching  character, 
and  is  especially  worse  at  night  and  in  damp  weather.  It  would  appear  to 
be  probable,  from  this  fact  that  the  pain  is  worse  in  damp  Aveather,  that  the 
disease  has  earned  for  itself  the  name  of  chronic  rheumatic  arthritis,  for  it 
has  but  little  in  common  with  rheumatism  to  entitle  it  to  this  name  beyond 
this  one  fact.  The  rigidity  is  due  to  the  interlocking  of  the  additamentary 
bones,  and  in  those  cases  where  these  formations  do  not  take  place  to  any 
considerable  extent  the  movements  may,  as  stated  above,  be  free  and  pain- 
less. The  deformity  is  due  to  the  alteration  in  shape  of  the  bony  surfaces, 
and  to  the  formation  of  the  osteophytic  outgrowths  around  the  joint.  The 
crackling  or  crepitus  is  due  partly  to  the  rubbing  of  the  joint- surfaces  on 
each  other  and  partly  to  that  of  the  additamentary  bones.  It  is  sometimes 
so  loud  as  to  be  distinctly  heard  all  over  the  room. 

The  treatment  of  this  complaint  when  it  is  fully  established — i.e.  when 
the  shape  of  the  joint-surfaces  is  much  altered  and  they  are  exposed  and 
crackle  on  each  other— is  never  very  satisfactory.  All  that  can  then  be  done 
is  to  palliate  the  pain  by  opium  if  iiecessary,  hot  douches,  regulated  pressure, 
and  support  to  the  joint.  But  in  the  early  stage  treatment  by  rest  and 
warm  or  stimulating  applications,  and  particularly  residence  in  genial 
climates,  and  the  persevering  use  of  hot  springs,  may  do  much  to  avert  the 
occurrence  of  the  more  profound  and  incurable  changes  in  the  bones  and 
hgaments. 

In  a  very  few  cases  excision  of  the  affected  joint  has  been  practised. 
Thus  Dr.  Humphry  excised  the  condyle  of  the  jaw,'  and  the  head  of  the 
femur  has  been  excised  on  account  of  chronic  rheumatic  arthritis  at  an  un- 
usually advanced  age,  and  with  alleged  success.  Such  operations,  however, 
can  seldom  be  advisable,  since  the  disease  is  a  constitutional  one,  and  there- 
fore liable  to  present  itself  anew  in  another  joint ;  nor  is  the  suffering  which 
it  occasions  sufficient,  as  a  rule,  to  justify  so  dangerous  an  operation. 

It  is  now  universally  admitted  that  most  of  the  cases  which  have  been 
published  as  'partial  dislocations,'  especially  of  the  shoulder,  and  as  '  frac- 
tures with  hgamentous  union  '  of  processes  in  the  neighbourhood  of  joints, 
such  as  the  acromion,  were  really  instances  of  chronic  rheumatic  arthritis 
accompanied  by  changes  in  the  shape  and  position  of  the  joint-surfaces,  by 
erosion  and  unnatural  adhesion  of  the  tendons  near  the  heads  of  the  bones, 
and  by  the  formation  of  the  additamentary  bones,  which  are  characteristic 
of  this  affection. 2 

A  very  interesting  form  of  arthritis  has  been  described  by  M.  Charcot,'^  Charcot's 
in  which  a  disease  very  similar  to,  if  not  identical  with,  chronic  rheumatic 
arthritis  is  developed  in  connection  with  locomotor  ataxy.    The  views  of  the 
leading  physicians  and  surgeons  of  the  day  on  the  connection  between  this 
affection  of  the  joints  and  that  of  the  nervous  system  are  still  somewhat  at 

'  '  On  the  Human  Skeleton,'  p.  306. 

^  See  Dr.  R.  Adams's  work  on  '  Rheumatic  Gout,'  2ncl  eel.  pp.  118  et  sqq. ;  and  his 
plate  iii.  figs.  1,  2. 

'  On  'Arthropathies  of  Cerebral  or  Spinal  Origin,'  in  Charcot's  'Lectures  on  Diseases 
of  the  Nervous  System,'  translated  for  the  New  Syd.  Soc. 
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variance.'  Charcot  and  Lis  followers  believe  that  the  degeneration  of  the 
nervous  system  produces  trophic  changes  in  the  bones  and  other  tissues  of 
the  jonits.  Others  think  it  more  probable  that  the  coimection  between  the 
affections  is  mainly  one  of  coincidence,  or  that  possibly  both  are  produced 
by  the  same  remote  cause ;  while  others  teach  that  the  loss  of  sensibilitv 
which  is  produced  by  the  spinal  affection  allows  of  passive  and  active 
movements  whereby  the  deformity  of  the  bones  is  aggravated.  Be  this  as  it 
may,  there  is,  no  doubt,  a  form  of  disease  which,  though  characterised  by 
the  same  anatomical  and  pathological  lesions  as  are  met  with  in  osteo- 
arthritis, occurs  in  connection  with  locomotor  ataxy  ;  though  whether  the  two 
conditions  are  to  be  looked  upon  as  cause  and  effect,  or  as  being  dependent 
upon  some  common  cause,  is  at  present  undetermined.  There  are,  however, 
some  important  differences  in  the  physical  signs  of  the  two  diseases— ataxic 
arthropathy,  or  Charcot's  disease,  and  chronic  rheumatic  arthritis— which  it 
is  important  to  note,  and  which,  clinically,  serve  to  distinguish  the  one 
disease  from  the  other,  independently  of  the  general  symptoms  of  locomotor 
ataxy,  which  exist  in  the  one  case  and  not  in  the  other. 

In  ataxic  arthropathy  the  onset  is  sudden,  and  is  attended  with  consider- 
able effusion  into  the  joint.  In  chronic  rheumatic  arthritis  the  onset  is  gj;adual, 
and  is  rarely  attended  with  much,  if  any,  effusion.  In  locomotor  ataxia  the 
formation  of  osteophytic  outgrowths  is  sUght ;  in  rheumatic  arthritis  they 
are  constant  and  considerable.  In  the  former  disease  dislocation  is  common  ; 
in  the  latter,  rare.  The  progress  of  the  two  diseases  is  also  dissimilar.  In 
ataxic  arthropathy  the  progress  of  the  disease  may  be  arrested,  and  may 
subside  either  partially  or  entirely  ;  whilst  in  arthritis  deformans  the  disease 
is  progressive,  and  often  permanent.  In  addition  to  these  distmctive  charac- 
teristics in  Charcot's  disease  there  are  the  symptoms  of  locomotor  ataxy, 
such  as  want  of  co-ordination,  absence  of  patellar  reflexes,  '  Argyle  Eobert- 
son  pupil,'  gastric  crises,  lightning  pains,  and  other  symptoms,  for  which  I 
must  refer  the  reader  to  works  on  Medicine.  Treatment  can  be  oidy 
palliative,  and  must  be  conducted  on  ordinary  principles. 

Ankylosis.  Ankylosis,  or  stiffening  of  joints,  is  of  three  kinds.  In  the  first,  which 
is  denominated  the  extra-articular,  it  depends  on  fibrous  adhesions  in  the 
soft  parts  external  to  the  bones,  such  as  take  place  in  limbs  which  have  been 
long  kept  in  constrained  positions,  as  in  the  treatment  of  fracture.  In  the 
second,  or  Jibrozts  (false)  ankylosis,  the  joint-surfaces  are  united  by  bands 
which  pass  from  one  articular  cartilage  to  the  other,  such  as  have  been 
above  described  as  forming  after  ulceration  of  the  cartilages  or  after  syno- 
vitis. In  the  third,  or  bonij  ankylosis  (synostosis),  the  cartilages  and  arti- 
cular lamella  having  been  removed,  the  bones,  exposed  and  ulcerated,  miite, 
as  in  compound  fracture,  by  granulations,  in  which  ossification  occurs,  until 
at  length  the  whole  becomes  one  solid  mass  of  bone. 

The  diagnosis  between  bony  and  fibrous  ankylosis  can  usually  be  made 
under  choloroform  ;  for  in  the  fibrous  ankylosis  some  amount  of  passive 
motion  is  always  possible,  while  in  the  bony  there  is  none.  And  again,  in 
bony  ankylosis  the  muscles  around  the  joint  waste  to  an  extent  which  is 
never  seen  in  the  fibrous.  The  diagnosis  between  the  fibrous  and  the  extra- 
articular ankylosis  can  be  made  in  part  by  the  history  and  in  part  by  the 
result  of  examination  under  chloroform.    In  fibrous  ankylosis  movement  is 


'  See  an  interesting  discussion, '  Clin.  Soc.  Trans.'  %'ol.  xviii. 
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fettered  by  a  definite  band  or  bands.  It  is  therefore  perfectly  unopposed 
imtil  those  bands  are  put  on  the  stretch,  when  it  is  abruptly  checked.  In 
the  extra-articular  it  is  a  generally  stiflened  condition  of  all  the  parts  around 

which  opposes  motion. 

The  treatment  must  be  determined  partly  by  the  nature  of  the  ankylosis, 
and  partly  by  the  amount  of  inconvenience  which  it  causes.  Extra-articular 
adhesions  can  usually  be  got  rid  of  by  constant  passive  motion,  oiling  the 
part,  gradually  or  abruptly  stretching  it,  or  applying  various  extending  ap- 
paratus. Many  instantaneous  cures  are  affected 
in  this  and  in  fibrous  ankylosis  by  sudden 
wrenches  which  break  down  the  bands  and 
restore  motion  at  once.  Such  cures  are  often 
worked  haphazard  (and,  sometimes,  also,  it 
must  be  owned,  with  a  definite  purpose  and 
knowledge)  by  quacks  in  cases  neglected  or 
given  up  by  regular  practitioners,  much  to  the 
shame  of  the  latter.  Kemembering  the  fre- 
quency of  these  cases,  we  should  be  cautious 
of  insisting  too  long  on  confined  positions  of 
joints  in  the  treatment  of  accident  or  disease ; 
and  when  stifl'ening  has  taken  place,  and  all 
inflammatory  symptoms  have  subsided,  a  careful 
examination  under  chloroform  will  often  detect 
one  or  more  definite  bands,  which  can  be  rup- 
tured, and  the  part  at  once  restored  to  its 
function,  gradually  increasing  passive  and 
active  motion  being  afterwards  carefully  in- 
sisted on. 

In  more  extensive  fibrous  ankylosis  there 
will  be  much  more  difficulty  in  restorhig  mo- 
bility. Long  patience  is  required  on  the  sur- 
geon's part,  and  unusual  confidence  on  that 
of  the  patient,  before  the  desired  end  can  be 
reached  ;  and  often  the  adhesions  will  re-form  time  after  time.  Still,  even  if 
ultimately  a  stiff  joint  is  left,  at  least  its  position  may  be  improved  and  the 
hmb  be  left  useful  instead  of  useless.  Some  caution  is  necessary,  in  making 
forcible  extension  in  such  cases,  to  avoid  doing  injury  to  neighbouring  parts 
or  fracturing  the  bones  in  childhood,  or  in  adults  when  the  bone  is  weakened 
by  atrophy.  A  useful  precaution  is  to  hold  the  bones  as  near  the  joint  as 
may  be,  and  to  rupture  the  adhesions  by  short  movements  in  the  way  of 
flexion  before  attempting  to  put  the  hmb  straight  by  extension  movements. 
Again,  the  tendons,  in  case  of  old  dislocation  or  ankylosis  in  false  positions, 
are  often  so  contracted  as  to  require  division  before  the  case  can  be  success- 
fully treated,  and  this  must  always  be  done  some  days  before  the  attempt  at 
extension. 

Bony  ankylosis  is  one  of  the  methods  of  cure  in  joint-disease,  and  it  Sub- 
should  not,  therefore,  be  interfered  with,  unless  the  position  in  which  it  has  tUvision  of 
occurred  renders  the  limb  useless  ;  except  possibly  in  the  elbow-joint,  where 
the  results  of  excision  are  so  good  that  it  may  be  considered  advisable  and 
for  the  welfare  of  the  patient  to  excise  the  ankylosed  joint,  so  as  to  substitute 
a  movable  for  an  immovable  articulation. 

If,  however,  the  position  of  the  ankylosed  limb  is  faulty,  much  may  be 


Fig.  224.  Fibrous  ankylosis  of  the 
elbow-joint,  from  a  preparation  iu 
St.  G-eorge's  Hospital  Museum,  Ser. 
iii.  No.  80.  a.  The  he.atl  of  the 
raiUus  covered  with  diseased  and 
thickened  synovial  membrane,  b. 
Fibrous  bauds  containing  large 
blood-vessels  (filled  with  injection 
in  the  preparation)  binding  the 
head  of  the  radius  to  the  humerus, 
and  so  abolishing  its  movements,  c. 
A  portion  of  the  articular  end  of  the 
humerus  exposed  and  carious. 
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done  by  osteotomy  to  remedy  the  deformity.    This  operation  was  introduced 
into  practice  by  Langenbeck  and  Gross  >  for  the  cure  of  angular  ankylosis  of 
the  knee  ;  but  to  Mr.  W.  Adams  we  owe  the  operation  of  subcutaneous  divi- 
sion of  the  neck  of  the  thigh-bone  in  faulty  ankylosis  of  the  liip-joint  In 
Adams's  operation  a  small  incision  is  made  with  a  long  narrow  knife  a  little 
above  the  great  trochanter,  and  is  carried  straight  down  to  the  neck  of  the 
femur  ;  the  knife  being  withdrawn,  a  narrow  saw  is  introduced,  and  the  neck 
ot  the  bone  sawn  until  it  will  give  way  and  allow  the  limb  to  be  put  straight  • 
or  the  bone  is  divided  with  a  ' 
chisel  or  mallet.    All  this  is  to 
be  done,  hke  other  osteotomies, 
with  antiseptic  precautions.  In 
many  cases,  however,  of  syno- 
stosis of  the  hip-joint  in  a  vicious 
position,  Adams's  operation  is 
not  apphcable,  there  has  been 
such  shortening  of  the  neck  of 
the  femur  and  so  large  an  amount 
of  bony  thickening  and  deposit 
around  (as  in  Fig.  225)  that  this 
operation   could  not    be  per- 
formed.   In  such  cases  the  plan 
devised  by  Mr.  Gant  is  to  be 
preferred  —  viz.   to   divide  the 
femur  just  below  the  small  tro- 
chanter, either  with  the  saw  or 
chisel. 

In  faulty  synostosis  of  the 
knee-joint — that  is  to  say,  with 
the  bones  of  the  leg  ankylosed 
to  the  femur  at  more  or  less  of 
an  angle — it  is  necessary  to  re- 
move a  wedge-shaped  piece  of  bone  from  the  convexity  of  the  ai-ticulation 
m  order  to  bring  the  limb  into  an  extended  position. 

Neuralgia  and  hysterical  affections  of  joints,  though  they  are  not  identical, 
yet  are  hard  to  separate  from  each  other  in  practice.    They  are  both  cha- 
racterised by  pain  which  is  out  of  all  proportion  to  the  evidence  of  actual 
change  of  structure,  though  there  is  in  some  cases  some  amount  of  swelhug 
or  puffiness  around  the  joint,  testifying  to  the  presence  of  a  certain  degree  of 
increased  vascular  action,  which,  however,  is  rather  the  consequence  than 
the  cause  of  the  pain.    In  many  cases  this  neuralgic  affection  is  only  one  of 
the  symptoms  of  general  hysteria  as  testified  by  the  other  ordinary  phenomena 
of  that  state  ;  but  in  other  cases  there  is  no  such  general  affection.  True 
neuralgia  is  periodic,  and  is  usually  connected  with  some  disturbance  of 
general  health  or  digestion.    It  must  be  treated,  as  in  other  parts,  by  anti- 
periodics,  as  quinine,  arsenic,  or  hydrochlorate  of  ammonia  in  full  doses,  and 
especially  by  attention  to  the  general  health  and  the  condition  of  the  bowels, 
and  by  free  exercise  of  the  part. 

The  distinction  between  hysterical  affection  of  a  joint  and  organic  disease 

'  See  '  New.  Syd.  Soc.'s  Retrospect,'  18G7-C8,  p.  256. 

'  Adams  on  '  Subcutaneous  Division  of  the  Neck  of  the  Thigh-Bone,'  London,  1871. 


Pig.  225 


  Bony  ankylosis  of  the  hip-joint,  from  a  prepara- 
tion in  the  Museum  of  St.  George's  Hospital,  Ser.  iii.  No. 
111a.  The  femur  has  been  allowed  to  ankvlose  in  position 
almost  vertically  upwards.  There  has  been  extensive 
disease  of  the  head  and  neck  of  the  f  emnr,  which  have  l>een 
replaced  by  a  large  irregular  mass  of  bone  completely 
fused  with  the  exterior  of  the  pelvis.  The  lesser  trochan- 
ter of  the  femur  is  also  fused  xvith  the  anterior  inferior 
spine  of  the  ilium,  a  points  to  a  foramen  which  exists 
between  the  principal  ankylosis  and  this  secondary  forma- 
tion of  bone. 
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is  made  chiefly  by  noticing  the  disproportion  between  the  pain  and  the 
evidence  of  local  lesions,'  by  the  varyuig  and  inconsistent  nature  of  the 
symptoms,  and  by  examination  under  chloroform,  which  is  often  perfectly 
decisive,  as  it  is  also  in  voluntary  imposition.  It  is  strange  in  these  cases 
to  see  how  motion,  which  has  seemed  almost  impossible  while  the  patient 
was  conscious,  becomes  at  once  completely  natural  when  anaesthesia  is 
obtained,  and  the  perfectly  smooth  and  natural  condition  of  the  articular 
surfaces  testifies  to  the  absence  of  all  serious  disease. 

The  diagnosis  is,  however,  most  difficult  in  practice,  though  its  principles 
when  stated  in  the  above  summary  manner  appear  to  be  easy.  A  careful 
perusal  of  Sir  J.  Paget's  lectures  on  this  topic  will  show  that  there  is  no 
symptom  of  organic  disease  of  a  joint  which  may  not  be  imitated  by  '  nervous 
mimicry,'  as  he  calls  it — the  lameness,  the  permanent  loss  of  use,  complete 
stifl^ness,  wearing  pain,  even  wasting  of  the  muscles  around  the  jomt :  ^  and 
the  matter  becomes  still  further  complicated  when  we  reflect  that  on  the  one 
hand  a  patient  most  obviously  hysterical  may,  nevertheless,  have  articular 
disease,  and  that  on  the  other  a  patient  may  be  suffering  from  nervous  disease 
who  displays  no  trace  whatever  of  hysteria.  Hence  Sir  J.  Paget  dwells 
forcibly  on  the  necessity  of  commencing  the  investigation  of  the  case  with 
the  local  symptoms  and  appearances,  and  giving  to  the  latter  far  greater 
weight  in  diagnosis  than  to  the  general  aspect  and  history  of  the  patient. 
But  it  is  wise  not  to  be  in  a  hurry,  and  only  to  form  and  announce  a  positive 
opinion  after  careful  and  repeated  examination  and  observation. 

The  treatment  of  these  affections  is  spoken  of  on  p.  391. 

The  above  observations  on  the  general  pathology  of  joint-diseases  are 
intended  to  be  apphcable  to  all  joints  in  the  body,  though  they  are  chiefly 
di-awn  from  the  phenomena  of  the  diseases  of  the  knee.  We  must  now  speak 
more  particularly,  though  very  shortly,  of  the  diseases  of  some  of  the  other 
joints. 

The  disease  of  the  hip  (Morbus  Goxarius),  which  is  so  common  in  the  poor  Disease  of 
weakly  children  of  our  large  cities,  and  which  is  seen  occasionally  also  in  '^'P' 
children  who  are  more  fortunately  circumstanced,  is  by  some  regarded  as  the 
result  merely  of  local  injury  which  has  been  neglected,  and  which  is  un- 
associated  with  any  constitutional  taint ;  whilst  by  others  it  is  looked  upon 
as  being  essentially  a  strumous  disease.  Theft-e  can  be  no  question  that  cases 
of  hip-joint  do  occur,  as  the  result  of  injury,  in  patients  who  are  otherwise 
healthy ;  which  are  susceptible  of  complete  cure,  without  any  constitutional 
affection  being  left  behind,  or  any  tendency  to  disease  in  any  other  part  of 
the  body ;  but  nevertheless,  I  believe  the  disease  occurs  most  commonly  in 
strumous  subjects,  and  that  it  then  owes  its  progressive  tendency  to  the 
strumous  diathesis. 

'  Sir  J.  Paget  dwells  especially  on  the  importance  of  the  local  temperature.  In  in- 
flammatory affections,  as  synovitis,  the  heat  of  the  joint  is  perceptibly  increased,  as  felt 
by  the  hand  laid  over  it ;  and  this  is  not  the  case  in  nervous  disorders.  This  test,  how- 
ever, is  only  applicable  to  the  superficial  joints.— Paget's  '  Clinical  Lectures,'  p.  215. 

^  Not,  however,  the  acute  atrophy  of  serious  disease.  Mr.  Barker  remarks  on  this 
head  '  that  rapid  loss  of  tissue  observed  about  a  joint  truly  diseased  is  never  seen  here. 
Disease  (if  the  other  limb  be  still  used)  may  produce  leanness  on  the  painful  side,  as 
compared  with  the  opposite  ;  prolonged  and  firm  bandaging  may  do  the  same,  or  the 
wearing  of  elastic  coverings :  but  the  loss  of  bulk  is  usually  trifling,  and  in  clear  contrast 
to  what  might  be  expected  were  disease  present  in  a  degree  equal  to  the  patient's  belief, 
or  in  correspondence  to  other  symptoms.— 'Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  3t>3. 
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The  pathological  anatomy  of  the  early  stage  of  hip-disease  is  not  easy  to 
determine,  and  is  the  subject  of  considerable  dilference  of  opinion ;  but  it 
appears  to  me  probable  tliat  the  disease  commences  at  one  time  in  tbe  bones 
which  form  the  hip-joint— either  the  head  or  neck  of  the  femur  or  theacela 
bulum— and  at  another  in  the  synovial  membrane.   The  view  formerly  enter- 
tained, that  the  disease  commences  in  the  ligamentum  teres  or  the  capsular 
ligament,  appears  to  be  very  generally  abandoned.    It  seems  to  me  that  the 
most  rational  way  of  regarding  the  affection  is  to  look  upon  it  as  a  strumous 
arthritis,  at  all  events  in  the  majority  of  cases,  beginning,  like  the  same 
condition  in  any  other  joint,  either  in  the  synovial  membrane  or  the  bone, 
and  subsequently  involving  all  the  other  structures  of  the  articulation.  The 
symptoms  of  disease  of  the  hip  are  generally  divided  into  three  stages  :  1,  The 
&rst,  or  inflammatory  stage,  is  characterised  by  pain,  limping,  alteration 
in  the  position  of  the  limb,  impaired  mobility  of  the  joint,  swelling  and  wast- 
ing of  the  muscles.    The  pain  varies  very  much  :  in  some  cases  acute  pain 
in  the  hip  may  be  the  first  symptom  which  will  draw  attention  to  the  disease  ; 
in  other  cases  it  is  very  shght.    Frequently  it  is  referred  to  the  knee-joint, 
to  the  part  supplied  by  the  terminal  fibres  of  the  obturator  nerve,  which 
supplies  both  articulations.    It  is  always  increased  by  over-use  of  the  joint, 
so  that  the  child  will  frequently  complain  of  pain  after  a  walk  or  after  play- 
ing for  some  time,  which  will  pass  off  upon  resting.    The  limping  or  lameness 
is  an  early  and  constant  sign  ;  and  frequently  the  mother's  attention  is  first 
called  to  her  child's  condition  by  noticing  it  limping  as  it  walks.   Too  often, 
however,  no  attention  is  paid  to  this  symptom  ;  the  child  is  believed  to  have 
acquired  a  bad  habit,  possibly  is  corrected  again  and  again  ;  but  the  matter 
is  not  regarded  as  one  of  any  consequence  and  no  advice  is  sought.  The 
alteration  in  the  position  of  the  limb  is  also  an  early  symptom.    If  a  child 
suffering  from  early  disease  of  the  hip  is  stripped  and  laid  in  the  suj)iue 
position  on  a  hard  couch,  it  will  be  at  once  noticed  that  the  foot  of  the  affected 
limb  projects  beyond  its  fellow,  and  the  whole  leg  will  thus  appear  to  be 
lengthened.    Upon  measurement,  however,  the  limbs  will  be  found  to  be  the 
same  length,  and  that  the  leugthenmg  of  the  extremity  is  apparent  and  not 
real.     If  now  the  forefingers  are  placed  on  the  anterior  superior  spinous 
processes  of  the  ilia,  it  will  be  found  that  the  one  on' the  affected  side  is 
on  a  lower  level  than  the  one  on  the  sound  side,  and  that  a  straight  line 
drawn  between  the  two  is  not  horizontal  but  oblique.  The  apparent  lengthen- 
ing of  the  limb  is  therefore  due  to  obliquity  of  the  pelvis.    If  now  the  limb 
be  moved  away  from  its  fellow — that  is  to  say,  abducted — the  anterior  superior 
spinous  process  will  be  seen  to  ascend  until  with  a  certain  degree  of  abduc- 
tion it  has  reached  the  same  level  as  the  one  of  the  opposite  side.   It  is  clear, 
therefore,  that  the  natural  position  of  the  limb  has  been  altered,  and  the  thigh 
is  now  abducted,  and  that  therefore  the  child,  in  order  to  produce  parallelism 
of  the  two  extremities,  lowers  the  pelvis  on  the  affected  side,  and  so  produces 
the  apparent  lengthening  of  the  limb.    Again,  while  the  child  is  still  lying 
supine  on  the  hard  couch,  if  the  hand  be  placed  under  the  back,  it  will  be 
found  that  there  is  a  convexity  forwards  of  the  spine  in  the  lumbo- sacral 
region,  so  that  the  vertebral  column  forms  an  arch  in  this  situation  (lordosis). 
If  now  the  affected  limb  be  raised  from  the  bed  this  arch  gradually  disappears, 
until,  when  the  limb  has  been  raised  to  a  certain  height,  it  is  entirely  gone. 
From  this  it  is  argued  that  the  normal  position  of  the  thigh  in  an  antero- 
posterior direction  is  altered,  and,  instead  of  being  in  a  straight  hne  with  the 
trunk,  ig  flexed  to  a  certain  extent  upon  it.    In  order  to  bring  the  foot  to 
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the  ground  the  child  is  therefore  obliged  to  rotate  the  whole  pelvis  forwards 
upon  a  horizontal  axis  drawn  through  its  centre,  and  thus  produces  an  anterior 
curve  in  the  lower  part  of  the  spine  to  compensate  for  this  rotation.  Finally, 
the  whole  of  the  affected  limb  will  be  seen  to  be  rotated  outwards  ;  the  patella 
will  be  found  to  lie  somewhat  external  to  its  proper  position  on  the  front  of 
the  knee-joint,  and  the  outer  side  of  the  foot  to  be  inclined  towards  the  couch. 
The  position  of  the  limb,  therefore,  in  the  first  stage  of  hip-joint  disease  is 
one  of  abduction,  flexion,  and  external  rotation.    The  cause  of  this  position 
is  the  subject  of  much  difference  of  opinion.    Mr.  E.  Owen '  attributes  the 
abduction  and  flexion  of  the  limb  in  a  great  measure  to  the  distension  of  the 
capsule  with  fluid  ;  the  effect  of  which  he  shows  by  an  ingenious  experiment 
on  the  dead  subject.    The  same  view  is  adopted  by  Mr.  Barker.^    But  the 
difficulty  in  believing  that  the  position  of  the  limb  in  hip-disease  is  due  solely 
to  the  distension  of  the  capsule  hes  in  the, fact  that  in  very  many  cases  there 
is  no  trace  of  any  such  distension.   Others,  again,  believe  that  the  position  of 
the  limb  is  due  to  reflex  contraction  of  certain  muscles.    The  most  probable 
explanation,  however,  is  that  the  position  is  the  one  of  greatest  ease  and  the 
one  in  which  all  the  ligaments  of  the  joint  are  most  relaxed,  and  is  therefore  un- 
consciously assumed  by  the  patient.  Impaired  mobility  of  the  joint  is  perhaps 
the  most  important  and  the  most  valuable  sign  of  hip-joint  disease,  and  is  that 
which  is  most  convincing.    In  a  large  percentage  of  cases  which  come  under  , 
the  notice  of  the  surgeon,  this  impairment  of  motion  is  so  advanced  that 
there  is  absolute  fixation  of  the  joint,  so  that  the  child,  if  requested  to  raise 
its  limb  from  the  bed,  will  move  the  whole  pelvis,  and  the  anterior  superior 
spinous  process  of  the  ilium  will  be  found  to  recede  from  the  finger 
placed  upon  it,  and  no  movement  in  the  hip-joint  to  take  place.  But 
even  in  more  recent  cases  than  this,  the  contrast  between  the  easy  and 
even  movement  of  the  healthy  joint  and  the  stiff",  painful,  imperfect  motion 
of  the  diseased  articulation  is  very  striking.     There  is  occasionally  some 
fulness  in  front  of  the  hip,  as  if  from  effusion  into  the  capsule  of  the  joint. 
This  wiU  best  be  perceived  by  noting  the  partial  or  complete  obliteration 
of  the  fold  of  the  groin  as  compared  with  the  other  side,  and  by  the  greater 
prominence  of  the  inguinal  glands,  which  maybe  seen  to  stand  out  under  the 
skin,  and  in  some  cases  are  enlarged.    Wasting  of  the  muscles  is  another 
and  important  sign.  It  shows  itself  especially  in  the  gluteal  muscles,  causing 
a  characteristic  flattening  of  the  buttock  and  a  loss  of  the  gluteal  fold  at  the 
back  of  the  thigh.    The  other  muscles  of  the  limb  are  also  wasted,  and  this 
shrinldng  may  be  apparent  at  a  very  early  stage  of  the  disease,  and  may  be 
even  well  marked  in  a  few  weeks  after  its  advent. 

2,  The  second  stage  is  that  of  abscess,  which  is  not,  however,  necessarily  Stage  of 
connnected  with  disease  of  the  bones,  nor  always  situated  in  the  cavity  of  the 

joint.  Very  frequently  it  is  external  to  the  articulation,  and  the  bones  are 
unaffected.  Examination  under  chloroform  will  settle  this  point  by  revealing 
true  crepitus  when  the  bones  are  diseased,  or  the  grating  sensation  of  rough- 
ened cartilage  when  the  mischief  is  less  deep-seated. 

3,  The  third  stage  is  that  of  real  shortenincj :^    This  shortening  is  pro- 

'  '  Brit.  Med.  Journ.,'  Dec.  14,  1878,  p.  873. 
^  '  Syst.  of  Surgery,'  3rd.  ed.  vol.  ii.  p.  364. 

'  Other  writers,  following  Ford,  make  a  difierent  classification,  viz.  first  stage,  pain, 
Ac;  second  stage,  apparent  lengthening  ;  third  stage,  shortening.  It  is  extremely  diffi- 
cult to  make  any  division  into  stages  which  is  not  open  to  many  objections  and  liable  to 
frequent  exceptions.    The  one  in  the  text  seems  to  me  more  practical  and  more  natural 
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cluced  by  caries  and  absorption  of  the  liead  and  neck  of  the  femur  and  of  the 
acetabuhini.     The  upper  end  of  the  femur  is  in  some  cases  so  disintegrated 
that  only  a  small  irregular  projection  may  remain  above  the  trochanter,  and 
in  most  cases  the  head  is  found  to  be  diminished  in  size,  and  nearer  the  tro- 
chanter than  natural.    The  acetabulum  is  often  greatly  enlarged,  and  not 
unfrequently  perforated  by  ulceration.  There  is  abscess,  which  has  generally 
burst  externally,  either  in  the 
thigh,  the  pelvis,  or  both.  In 
consequence  of  this  change 
of  shape  of  the  bones  there 
is  a  displacement,  commonly 
called  dislocation,  but  which 
differs  from  dislocation  in  the 
very  important  particular  that 
the  ulcerated  articular  sur- 
faces are  not  separated  from 
each  other,  but   remain  in 
mutual  contact,  and  therefore 
irritate  each  other.    To  this 
rule  there  are,  of  course,  ex- 
ceptions, in  which  the  head  of 
the  femur  has  entirely  quitted 
the  acetabulum  ;  but,  as  far 
as  I  have  seen,  they  are  very 
rare.  In  some  still  rarer  cases, 
the  capsule  is  so  stretched 
and  the  ligaments  have  so  far 
yielded  that  the  head  of  the  bone  will  quit  the  acetabulum  and  return  again 
into  it  on  manipulation  with  perfect  ease.    I  have  referred  to  such  a  case  in 
my  work  on  the  '  Surgical  Diseases  of  Childhood '  (p.  438),  in  which  the  patient 
had  not  suffered  from  any  congenital  affection,  where  there  had  been  no  forma- 
tion of  matter  and  there  was  no  grating  of  the  bones  on  each  other.    But  by 
very  sUght  manipulation  the  head  of  the  femur  could  be  dislocated  on  to  the 
dorsum  ilii,  as  proved  by  the  sensation  of  the  head  slipping  out  of  the  socket, 
which  could  be  plainly  perceived ;  and  the  characteristic  shortening  of  the 
limb  was  then  immediately  produced,  and  the  bone  could  be  felt  on  the  dorsum 
ilii.    It  was  equally  easy  to  reduce  the  bone  into  its  natural  position.  So- 
called  dislocation  from  disease  can  always  be  diagnosed  by  measuring  the 
length  of  the  hmb,  and  observing  the  position  of  the  trochanter,  which  is 
elevated  above  the  natural  level.    The  readiest  way  of  ascertaining  this  is  by 
what  is  called  '  Nelaton's  test.'    If  a  string  is  stretched  from  the  anterior 
superior  spinous  process  to  the  tuberosity  of  the  ischium  on  the  sound  side, 
it  will  be  seen  that  the  trochanter  is  entirely  below  it,  or  possibly  the  upper 
border  of  the  trochanter  just  touches  the  string.    On  the  affected  side  the 
trochanter  rises  above  this  line  to  an  extent  proportioned  to  the  destruction 
of  the  neck  of  the  femur.    Or,  if  the  surgeon  prefers  it,  he  may  use  Mr. 
Bryant's  or  Mr.  Morris's  method  of  measurement  (see  p.  290). 

The  diagnosis  of  hip-joint  disease  is  not  always  easy  ;  at  least  many 
mistakes  are  committed.  Excluding  hysterical  or  neuralgic  affection,  the 
diagnosis  of  which  from  organic  disease  must  rest  on  the  same  principles  in 

than  Ford's,  as  it  fixes  the  surgeon's  mind  on  two  of  the  most  important  events  in  the 
disease,  suppuration  and  real  shortening. 


Pie.  22G.   Dislocation  of  the  hip  from  disease 
Ser.  iii.  No.  86,  in  the  Museum  of  St  " 
'  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  372. 
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this  as  in  other  joints,  the  affections  usually  confounded  with  morbus  coxarius 
are  congenital  dislocation,  disease  of  the  knee,  psoas  abscess,  caries  of  the 
pelvis,  disease  of  the  bursa  beneath  the  psoas  muscle,  and  infantile  paralysis 
affecting  the  muscles  of  the  buttock.  The  best  test  is  the  loss  of  motion  in 
the  affected  hmb.  For  in  every  one  of  the  affections  above  enumerated  the 
suspected  limb  can  be  moved  easily  and  painlessly.  This  is  the  case  even  in 
those  which  are  accompanied  by  inflammation,  if  care  be  taken  to  relax  and 
steady  the  parts  which  are  inflamed.  But  some  special  diagnostic  symptoms 
must  be  added.  In  congenital  dislocation  there  is  limpmg,  possibly  wasting  Congenital 
of  the  muscles,  and  when  the  child  stands  on  the  limb  there  is  shortening. 
But  he  moves  quite  readily  and  actively,  though  with  an  awkward  waddle  ; 
the  length  of  the  limb  can  generally  be  restored  by  traction,  and  there  is  no 
pain  on  passive  motion.  In  disease  of  the  Imee  there  is  pain  in  the  knee,  as 
there  is  also  in  disease  of  the  hip ;  but  careful  examination  will  show  the 
thickening  and  increased  heat  of  the  parts  forming  the  knee-joint,  the  stiff- 
ness on  attempts  at  passive  motion,  and  the  other  symptoms  of  disease  of  the 
knee.  I  may  just  remark  in  passing  that  disease  of  the  knee  and  hip  may 
co-exist,  so  that  the  proof  of  disease  of  the  knee  is  no  actual  disproof  of  hip- 
disease.  In  psoas  abscess,  or  in  abscess  of  the  ihac  fossa  or  buttock  from 
disease  of  the  pelvis,  there  are  the  characteristic  symptoms  of  disease  of  the 
spine  or  pelvis  superadded  to  the  freedom  of  motion  of  the  hip.  Li  some 
cases  abscess  in  the  ihac  fossa  unconnected  with  disease  of  the  bones  (as 
from  perityphlitis)'  has  been  confounded  with  disease  of  the  hip,  from  the 
lameness  and  flexion  of  the  hmb  caused  by  the  formation  of  the  abscess. 
But  the  special  symptoms  of  hip-disease  are  absent,  and  a  careful  examina- 
tion will  easily  detect  the  difference.  Disease  of  the  bursa  of  the  psoas  is  a 
rare  affection.  It  may  be  known  by  the  pain  which  is  produced  in  the  Enlarged 
tumour  on  extending  the  muscle,  and  the  relief  of  symptoms  and  freedom  of  ^'^^^^ 
movement  on  its  relaxation,  and  by  the  presence  of  a  resisting  and  elastic,  if 
not  fluctuating  tumour,  of  perfectly  defined  shape  and  size,  in  the  immediate 
neighbourhood  of  the  hip.  Passive  motion  of  the  joint  is  free  and  painless, 
except  when  it  causes  pressure  on  this  tumour.  Infantile  paralysis,  when  InfantUe 
confined  to  the  muscles  around  the  hip  (which  is  rare),  sometimes  gives  rise  P'^'^"^y«'«- 
to  mistake  on  a  careless  examination ;  but  the  painful  symptoms  of  hip-disease 
are  absent,  and  there  is  no  obstacle  to  passive  motion,  while  active  motion, 
if  any  power  is  left,  though  limited,  is  painless. 

The  treatment  in  the  earher  stages  of  hip-disease  consists  mainly  in  rest  Treatment 
and  attention  to  the  general  health.  If  the  limb  has  been  drawn  into  an 
unnatural  position  it  must  be  put  straight  under  chloroform,  which  is  always 
perfectly  easy  in  the  early  stages,  and  extension  must  be  applied  either  by 
a  long  splmt  or  by  a  weight  suspended  from  a  pulley  at  the  foot  of  the  bed  ^ 
which  is  far  better  in  children,  since  the  long  splint  irritates  them  and  is 
constantly  displaced.  The  weight  must  be  proportioned  to  the  age  of  the 
child— 3-4  lbs.  for  a  young  child,  and  7-10  lbs.  for  one  approaching  puberty, 
may  be  taken  as  a  rough  average ;  but  this  must  be  ascertamed  by  experiment.^ 

■  See  Gibney  on  '  Perityphlitis  in  Children,"  Am.  Journ.  Med.  Sci.'  Jan.  1881. 
^  A  diagram  of  extension  by  means  of  the  weight  will  be  found  on  page  299. 

pr,=„.;f^  ^^^^^  i«  necessary  to  prevent  pain  and 

ensure  the  complete  repose  of  the  parts.  American  surgeons  use  very  much  greater  exten- 
sion  than  that  suggested  m  the  text.  In  a  case  pubUshed  by  Dr.  Taylor  of  New  York,  in  a 
r  1  nn^v,  besides  an  extending  apparatus  calculated  to  exercise  a  traction  equal 

July  187?" ""^^  ''^^^'^•^  *°        foot.-See  'London  Med.  Eecord,' 
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Its  traction  seems  to  prevent  the  mutual  contact  of  the  mflamed  surfaces, 
and  the  consequent  muscular  spasms  which  are  so  painful  a  feature  of  tin 
disease.  Mr.  Marsh  has  recently  suggested  another  way  of  using  weiglil- 
extension,  so  as  gradually  to  restore  the  limb  to  its  proper  position,  and  avoid 
the  danger  which  he  believes  to  be  incident  to  forcible  replacement  of  thi 
parts  vinder  anaesthesia.  He  directs  that  the  knee  shall  be  gently  straight- 
ened, and  then  that  the  affected  limb  shall  be  brought  into  such  a  position 
as  entirely  to  correct  all  curvature  or  inclination  of  the  lumbar  spine.  The 
affected  hip  being  thus  put  into  its  real  position  (as  contradistinguished  from 
the  apparent  position — the  one  which  the  child  assumes  in  order  to  stand  or 
limp),  which  is  usually  one  of  flexion  and  abduction,  the  weight  and  pulley 
are  to  be  applied  in  the  line  of  the  limb,  which  is  to  be  supported  on  a  frame 
for  the  purpose,  and  the  pulley  elevated  to  any  height  necessary ;  or  the 
weight  in  cases  of  adduction  may  be  apphed  at  several  points  of  the  limbs  by 
pulleys  hanging  over  the  side  of  the  bed.  Diagrams  of  various  methods  of 
so  applying  extension  will  be  found  in  Mr.  Marsh's  lectures,  '  Brit.  Med, 
Journ.'  July  28,  1877.  As  the  muscular  irritation  subsides,  the  direction  of 
the  extension  is  insensibly  altered  till  the  limb  is  put  straight.  In  cases  where 
the  inflammatory  symptoms  are  unusually  severe,  leeches  may  be  applied 
in  the  groin,  and  where  there  is  much  pain  blisters  or  the  light  application 
of  the  actual  cautery  in  the  neighbourhood  of  the  joint  are  often  of  sei-v^ice. 
But  prolonged  rest  in  bed  is  the  main  agent  in  the  cure  of  the  disease  ;  and 
this  confinement  to  bed,  far  from  being  deleterious,  is  generally  attended  with 
considerable  improvement  in  the  general  health.  In  summer  weather,  if  the 
patient's  circumstances  admit  of  it,  his  bed  should  be  placed  on  a  wheeled 
couch  without  disturbing  him,  and  he  should  enjoy  the  fresh  air ;  but  so  long 
as  there  is  any  tenderness  of  the  parts  on  motion  no  disturbance  of  the  hip 
should  be  permitted.  How  long  that  may  be  it  is  very  hard  to  say.  I 
have  known  cases  treated  early  recover  after  less  than  half  a  year's  rest, 
while  more  obstinate  cases  will  require  several  years  ;  but  when  taken  in  the 
earliest  stage  of  the  complaint  hip-disease  is  often  cm-able  most  completely, 
with  no  loss  of  motion,  no  change  of  shape  of  the  parts,  and  no  defect  of 
health  ;  and  this  forms  a  powerful  motive  for  reeognismg  the  earliest  symp- 
toms of  the  affection.  Those  symptoms  are  often  very  insidious  ;  there  is 
little  or  no  tangible  pain,  the  child  is  often  beheved  to  sufl'er  only  fi-om  '  gi-ow- 
ing  pains,'  and  the  limping  may  not  be  constantly  noticed;  but  the  stiffness 
of  the  joint  on  passive  motion,  and  the  pain  which  is  produced  by  attempts  to 
move  the  thigh,  especially  in  the  sense  of  abduction,'  are  symptoms  which 
careful  examination  can  hardly  fail  to  verify  at  any  period  at  which  the  dis- 
ease can  be  diagnosed. 
Splints  fcr  American  surgeons  profess  to  treat  cases  of  hip-disease  from  the  first,  or 
constant  after  a  very  brief  period,  without  confinement  to  bed,  the  hmb  being  put  up 
extension  ^  ^^^^^^  ^^^^^^^^  ^^^^-^^^  constant  extension  by  means  of  a  screw  and  ratchet 
while  the  child  moves  about.^  The  only  apparatus  of  this  sort  of  which  I  have 
had  any  experience  is  Sayre's,  and  I  cannot  say  that  the  experience  has  been 
satisfactory.  Though  when  first  applied  it  seems  to  answer  well,  yet  after  a 
short  time  it  gets  displaced  and  allows  passive  and  active  movement  of  the 
joint ;  and  I  have  sometimes  thought  that  the  progress  of  the  disease  was 

'  Holmes's  '  Surg.  Dis.  of  Childhood,'  2nd  ed.  p.  4.11. 

^  Sayre,  '  Lectures  on  Orthopedic  Surgery ; '  Taylor,  '  On  the  Treatment  of  Diseases  ol 
the  Hip-joint.' 
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distinctly  traceable  to  its  use.  Many  other  surgeons  speak  in  the  same 
terms  of  this  treatment. 

When  the  patient  is  able  to  leave  his  bed,  the  splint  invented  by  Mr- 
Thomas,  of  Liverpool,  has  been  found  very  useful ;  and  I  am  told  by  Mr.  Marsh 
that  the  employment  of  this  splint  at  the  Hospital  for  Hip-disease  has  ma- 
terially shortened  the  average  period  of  confinement  to  bed.  Mr.  Marsh  thus 

describes  and  figures  it.  '  The 
object  is  to  keep  the  joint  com- 
pletely fixed  while  the  patient 
is  allowed  to  walk  about  on 
crutches  and  with  a  patten  on 
the  opposite  foot  to  raise  him 
slightly  off  the  ground.  It  con- 
sists of  a  flat  piece  of  malleable 
iron,  1  inch  by  ^  of  an  inch  for 
inch  by  ^\  of  an  inch  for  children,  and  long  enough  to 
reach  from  the  lower  angle  of  the  shoulder-blade,  in  a  perpendicular  line 
downwards,  over  the  lumbar  region  and  the  pelvis,  slightly  external  to  the 
posterior  superior  spinous  process  of  the  ilium,  over  the  prominence  of  the 
hip,  and  along  the  course  of  the  sciatic  nerve  to  a  point  slightly  internal  to 
the  centre  of  the  extremity  of  the  calf  of  the  leg.  The  iron  must  be  modelled 
to  this  tract  to  avoid  excoriations.  This  iron  forms  the  upright  portion.  The 
upper  cross-piece,  which  buckles  round  the  chest,  is  made  of  hoop-iron  firmly 
riveted  to  the  upright.  It  is  moulded  of  an  oval  form,  to  prevent  rotation 
of  the  splint  and  inversion  of  the  limb.    Two  other  pieces  of  hoop-iron  are 

fastened  to  the  upright — one  at  its  lower  end,  and 
the  other  a  little  below  the  fold  of  the  buttock. 
This  splint  when  padded  and  adjusted  to  the  limb 
(see  Fig.  228)  maintains  the  joint  at  perfect  rest. 
Should  deformity  be  present,  the  splint  is  adapted 
to  the  distortion,  and  then  is  very  gradually 
straigtened  as  the  parts  yield,  and  in  this  mamier 
the  limb  is  brought  into  its  natural  position.  A 
wooden  clog  like  those  worn  by  draymen  (Fig.  227) 
is  more  convenient  for  raising  the  opposite  limb 
than  the  patten  shown  in  Fig.  228.    Although  I 
am  convinced  that  distortion  may  be  best  removed 
by  means  of  the  weight,  I  have  no  doubt  Mr. 
Thomas's  splint  is  also  useful  to  correct  it.  I 
have  often  used  it  with  the  best  results  for  fixing 
the  joint  in  cases  in  which  movement  produced 
severe  pain.  It  enables  us  to  move  patients  safely 
from  room  to  room,  even  when  the  disease  is  still 
acute.    It  is  very  efficient  in  preventing  recur- 
rence of  flexion.  It  is  much  superior  to  the  various 
shield- splints,  whether  of  leather,  gutta-percha,  plaster  of  Paris,  &c.,  which 
have  been  moulded  on  the  hip  to  '  protect  the  joint.'    These  are  not  nearly 
so  useful,  since  by  stopping  short  of  the  thorax  they  do  not  so  effectually  fix 
the  articulation.    During  convalescence  or  in  subacute  cases,  patients  get 
about  very  well  on  crutches  with  the  splint  and  the  patten ;  but  remember 
there  is  some  danger  that  they  may  accidentally  fall,  or  may  take  too  rough 
exercise  ;  and  therefore  let  them  be  always  carefully  watched.  Remember, 

K  K  2 
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too,  that  the  splint  is  not  so  appropriate  when  the  patient  is  to  lie  long  in 
bed.  The  close  confinement  to  the  horizontal  posture  which  it  enforces 
would  grow  extremely  irksome ;  the  weight  treatment  is  better  for  such 
cases.  Lastly,  notice  that,  while  wearing  the  instrument,  the  child  should 
have  a  soft  bed.  On  a  firm  mattress,  the  splint  thrown  out  into  relief  would 
lead  to  painful  pressure.' 

Dr.  J.  C.  Hutchinson  of  New  York  '  recommends  the  elevated  clog  on  the 
sound  side  with  crutches  but  without  any  other  apparatus,  believing  that  the 
weight  of  the  limb  will  produce  sufficient  extension  and  the  muscles  will 
instinctively  retain  the  part  at  rest ;  and  when  there  is  no  malposition  and 
little  if  any  pain  this  plan  seems  to  me  sufficient. 
Treatment  Considerable  difference  of  opinion  exists  among  surgeons  as  to  the  advis- 
of  abscess,  ability  of  opening  abscesses  connected  with  diseased  hip  at  an  early  period 
or  not.  There  can  be  no  question  that  occasionally  unmistakable  abscesses 
disappear  ;  that  is  to  say,  the  more  watery  parts  of  the  pus  are  absorbed, 
leaving  behind  them  a  residuum,  in  which,  however,  I  have  more  than  once 
seen  fi'esh  mischief  lighted  up  after  the  supposed  cure  of  the  disease,  and,  in 
one  case  a,t  all  events,  leading  to  a  fatal  termination.  But  this  sequel  must 
be  regarded  as  the  exception  rather  than  the  rule ;  and  when  once  an  abscess 
has  formed  it  tends  to  increase  and  eventually  reach  the  surface  and  burst ; 
and,  moreover,  it  has  a  tendency  to  burrow  in  various  directions,  and  thus  in- 
filtrate the  tissues  around  the  joint.  Now  that  these  abscesses  can  be  opened 
without  any  fear  of  septic  infection,  I  am  a  strong  advocate  for  opening  them 
early,  as  I  believe  by  this  means  the  period  of  suppuration  is  greatly  curtailed. 
The  plan  which  I  usually  adopt  is  as  follows.  With  all  antiseptic  precautions, 
I  first  make  an  incision  into  the  abscess  sufficiently  large  to  allow  of  the 
introduction  of  the  finger  ;  with  this  I  explore  the  cavity  of  the  abscess,  so 
as  to  assure  myself  that  it  communicates  with  the  joint.  When  I  have 
satisfied  myself  of  this,  I  make  an  incision  into  the  jjosterior  part  of  the 
articulation  from  the  buttock  through  the  great  gluteal  muscle,  so  as  to  ensure 
direct  drainage  in  the  most  dependent  position.  I  then  syringe  away  with 
some  antiseptic  solution  the  whole  of  the  pus  contained  in  the  joint  and  in 
the  cavity  of  the  abscess,  and  insert  drainage  tubes  in  the  two  openings.  I 
thus  treat  the  case  as  we  usually  treat  abscess  in  any  other  joint,  by  a  direct 
incision  in  the  most  dependent  position,  so  as  to  ensure  the  evacuation  of 
pus  as  soon  as  it  is  formed,  instead  of  allowing  it  to  find  its  way  to  the  sur- 
face by  the  circuitous  course  which  it  usually  does.  By  this  means  also  the 
interior  of  the  joint  can  be  daily  syringed  out  with  some  antiseptic  solution 
and  all  inflammatory  products  at  once  washed  away.  This  practice,  which 
was  first  advocated  by  Annandale  in  acute  cases  where  the  matter  was  still 
confined  within  the  capsule,  is  also  applicable  and  advantageous  in  the  more 
chronic  cases  where  the  suppuration  is  not  recognised  until  the  pus  is  extra- 
articular. By  it  the  joint  can  be  thoroughly  explored  and  the  exact  condition 
of  the  parts  ascertained.  If  any  sequestra  are  present  they  can  be  removed, 
and  if  the  head  of  the  bone  is  extensively  carious,  it  can,  in  accordance  with 
the  teaching  of  Annandale  and  Croft,  be  taken  away  by  sawing  through  the 
neck  of  the  bone  ;  though  in  the  majority  of  cases  this  is  not  necessary, 
and  a  better  result  and  a  more  serviceable  hmb  is  often  obtained  by  simply 
early  evacuating  the  pus  from  the  joint  and  freely  draining  it.  When  the 
disease  in  the  joint  comes  to  an  end,  which  is  much  sooner  if  treated  in  this 


'  '  Am.  Journ.  Med.  Sci.'  Jan.  1879. 
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way,  by  direct  drainage,  reparative  action  is  set  up,  suppuration  becomes  less 
and  less,  and  finally  ceases,  and  the  wound  rapidly  heals. 

In  the  third  stage,  when  the  bones  are  obviously  diseased,  the  question  Excision, 
of  excision  becomes  a  practical  one.  The  answer  to  this  question  will  depend 
mainly  on  the  prospect  that  we  beheve  the  patient  to  have  of  spontaneous 
cure  ;  and  this  again  depends  on  the  means  he  has  for  procuring  long-con- 
tinued rest,  with  careful  nursing.  If  this  can  be  had,  more  patients,  I  beheve, 
will  get  well  than  after  excision,  and  with  better  limbs ;  but  in  the  poor 
children  whom  we  are  often  called  upon  to  treat,  it  may  be  more  judicious  to 
remove  the  parts  ;  and  if  this  is  to  be  done  with  any  prospect  of  success  it 
should  not  be  delayed  too  long.  The  operation  is  not  a  very  severe  one, 
and  it  leaves  a  very  useful  Umb  ;  though  I  think  generally  the  shortening  is 
greater  and  the  union  not  so  firm  and  strong  as  after  natural  ankylosis. ^  For 
the  details  of  the  operation  I  must  refer  the  reader  to  the  chapter  on  Opera- 
tive SUBGERY. 

In  some  cases  of  disease  of  the  hip,  it  seems  justifiable  to  amputate  at  the  Amputa- 
hip-joint,  either  primarily  or  after  the  failure  of  excision.  The  cases  in  which  j'isease.'^'^' 
hitherto  I  have  seen  this  done  are— 1.  Those  in  which  the  femur  is  so  exten- 
sively affected  as  to  render  it  impossible  to  excise.  2.  Those  in  which  after 
excision  the  wound  will  not  heal,  or  the  limb  is  left  useless.  3.  When 
osteo-myehtis  attacks  the  femur,  and  the  operation  is  needed  in  order  to  pre- 
serve the  patient's  life.^ 

The  hip  is  also  the  seat  of  many  other  diseases.  The  ordinary  so-caUed  [j^^^'^^^^'^j^^^ 
'  strumous  '  disease  is  one  of  the  common  affections  of  childhood  ;  yet  an  iden-  jjip_ 
tical  affection  is  not  by  any  means  unknown  in  later  life  ;  and  it  is  curious, 
but,  I  believe,  true,  that  the  disease  in  the  adult  is  less  severe  and  dangerous 
to  life  than  in  the  child.  I  have  often  noticed  this  with  surprise,  and  recently 
saw  the  observation  confirmed  in  a  paper  by  Dr.  Taylor  of  New  York.  Then 
we  meet  comparatively  often  with  affections  of  the  great  trochanter  or  its 
neighbourhood,  sometimes  with,  sometimes  without,  suppuration,  which  it 
is  difficult  to  separate  from  hip-disease,  and  which  may,  in  fact,  spread  to 
the  hip.  These  are  usually  the  consequences  of  falls  or  blows,  and  they 
demand  careful  but  decisive  treatment,  in  order,  if  possible,  to  avert  the  im- 
plication of  the  joint.  Eest  and  coimter-irritation  before  suppuration  sets 
in,  and  free  incision,  exposure  of  the  carious  or  necrosed  bone,  the  removal 
of  sequestra,  and  the  application  of  sulphuric  acid  to  the  softened  bone,  are 
the  chief  indications. 

Chronic  rheumatic  arthritis  has  its  favourite  seat  in  the  hip,  so  much  so 
that  the  disease  was  for  a  long  time  only  known  in  that  joint,  and  called 

'  On  this  subject  see  a  Clinical  Lecture  on  some  cases  of  cure  after  excision  of  the 
hip  in  '  Med.  Times  and  Gaz.'  November  3,  1877.  See  also,  on  this  point  and  on  the 
general  questions  of  the  indications  for  excision  of  the  hip,  the  Report  of  a  Committee 
of  the  Clinical  Society,  '  Clin.  Trans.'  vol.  xiv.  And  also  a  very  admirable  paper  by  Dr. 
Yale  ('New  York  Medical  Journal,'  Nov.  28,  1885),  in  which  he  impartially  discusses  the 
(juestion  of  excision  in  hip-joint  disease,  and  arrives  at  the  following  conclusion  : — '  That 
excision  of  the  hip  is  indicated  as  a  life-saving  operation  only,  and  that,  as  it  has  not 
been  shown  that  it  can  save  from  any  dangers  except  those  consequent  upon  prolonged 
suppuration,  it  is,  with  rare  exceptions,  only  indicated  when  the  suppurative  process  has 
evidently  reached  a  dangerous  point  and  cannot  be  interrupted  by  any  less  serious  opera- 
tion.' 

'•^  For  cases  illustrating  these  three  classes,  see  '  St.  George's  Hospital  Eeports,'  vol.  i. 
p.  147;  Holmes's  '  Surgical  Treatment  of  Children's  Diseases,'  2nd  ed.  p.  401  ;  'British 
Medical  Journal,'  Jan.  22,  187G,  p.  116  ;  Marshall,  '  Clin.  Soc.  Trans.'  vol.  xviii.  p.  234  ; 
Hutchinson,  '  Ibid.'  p.  340. 
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malum  coxa3  senile.  The  change  of  shape  m  the  parts  producing  shortening 
of  the  limb,  the  wearing  pain,  the  slow  course  of  the  disease,  the  crackling 
on  passive  motion,  plainly  mark  the  nature  of  the  affection.  The  treatment 
is  usually  unsatisfactory  (see  p.  489). 

A  few  words  ought  perhaps  to  be  added  on  the  subject  of  congenital 
dislocation  which  occurs,  in  rare  instances,  in  most  of  the  joints  of  the 
extremities,  but  especially  in  the  hip.  It  is  more  common  in  the  female 
than  in  the  male  sex,  and  it 
more  often  occurs  on  both 
sides  than  on  one ;  it  ap- 
pears to  be  in  some  cases 
hereditary,  but  is  not  usually 
so.  Very  considerable  differ- 
ence of  opinion  exists  as  to 
its  causation,  but  in  the  ma- 
jority of  cases  it  would  appear 
to  be  due  to  arrest  of  de- 
velopment or  faults  of  forma- 
tion. Violence  during  partu- 
rition, the  position  of  the 
foetus  in  utero,  morbus  coxse 
in  utero,  external  violence 
affecting  the  foetus  in  utero, 
have  all  been  assigned  as 
causes,  but  are  unsupported 
by  evidence.  There  are  no 
symptoms  to  draw  the  atten- 
tion of  the  accoucheur  to 
the  condition  at  birth,  and  it 
is  often  not  noticed  until  the 
child  begins  to  walk,  when 
the  peculiar  gait  attracts  at- 
tention. It  is  then  found  on 
examination  that  there  is 
shortening,  that  the  tro- 
chanter is  situated  above  its 
normal  position,  as  indicated 
by  Bryant's  ilio-femoral  or 
Nelaton's  line,  and  that  there 
is  free  mobility  of  the  hip- 
joint  without  pain.  Some- 
times, but  not  always,  the 
head  of  the  bone  can  be  felt 
on  the  dorsum  of  the  ilium. 
As  age  advances  the  consecutive  deformities  which  invariably  result  are 
sufficiently  well  marked.  When  both  hips  are  affected  there  is  considerable 
lordosis,  and  the  patient  walks  with  a  peculiar  gait  (Fig.  22G).  As  Mr. 
Brodhurst  says,  '  the  gait,  in  double  dislocations,  is  most  peculiar  and  un- 
mistakable ;  no  other  motion  is  like  that  which  is  occasioned  by  this  lesion  ; 
it  is  a  rolling  motion  of  the  trunk,  together  with  double  lameness,  and  yet 
it  is  painless  and  rapid.'    When  one  hip-joint  only  is  affected,  tilting  of  the 


¥ia.  229.  Coiigeuital  dislocation  of  the  liip.  From  a  typical  ca-se 
in  which  both  hips  were  dislocateii,  showing  tlie  symptoms 
characteristic  of  tliis  affection,  viz.  obliquity  of  the  pelvis, 
causing  lordosis,  disproportionate  length  of  the  lower  limbs, 
the  shoulders  thrown  back,  the  legs  weak  and  flaccid,  the  feet 
fiat.  The  trochanters  arc  prominent  and  nearer  the  spine  of 
the  ilium  than  natural,  and  the  head  of  the  thigh-bone,  if  of 
the  natural  size  and  shajie,  can  be  felt  on  the  dorsum  llii.— 
From  '  Svst.  of  Surg.'  3rd  ed.  vol.  iii.  ji.  800. 
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pelvis  and  lateral  curvature  of  the  spine  from  inequality  of  the  length  of 
tlie  legs  results.    The  results  of  treatment  have  not  been,  on  the  whole, 
very  satisfactory.    Apparatus  have  been  worn,  but  in  most  cases  the  child 
walks  better  without  than  with  them,  and  they  only  make  matters  worse. 
The  chief  obstacle  to  permanent  replacement  of  the  parts  is  the  ill-developed 
condition  both  of  the  acetabulum  and  of  the  head  of  the  femur.    The  head 
of  the  femur  has  been  excised  and  an  attempt  made  to  scoop  out  a  new 
cavity  on  the  ihum  to  receive  the  decapitated  shaft ;  but  the  operation  does 
not  seem  to  me  justifiable.    The  only  treatment  which  seems  worthy  of  trial 
is  that  advocated  by  M.  Pravaz,  jun.,i  and  of  which  Dr.  Buckminster  Brown 
has  pubHshed  a  very  interesting  and  successful  example,'^  viz.  to  draw  down  the 
femur  into  its  natural  position  by  protracted  extension,  and  then  fix  it  by  a 
combination  of  extension  and  pressure,  whereby,  as  it  is  hoped,  a  new  de- 
pression may  be  formed  on  the  ihum,  and  the  femur  may  contract  adhesions 
to  the  pelvis,  so  as  to  obviate  renewed  displacement.   The  treatment  requires 
very  protracted  confinement  and  much  mechanical  ingenuity  on  the  part  of 
the  surgeon.    The  treatment  by  strict  rest  and  unremitted  extension  lasted 
in  Dr.  Brown's  case  over  thirteen  months.    Ultimately,  however,  the  patient 
seems  to  have  been  restored  to  the  power  of  normal  progression. 

Closely  connected  with  disease  of  the  hip  is  disease  of  the  pelvis.  In  fact,  we  Sacro-iliac 
have  seen  that  some  amount  of  disease  of  the  pelvis  almost  always  accompanies 
the  last  stages  of  hip-joint  disease.    But  the  most  characteristic  affection  of 
the  pelvis  is  that  which  occurs  at  or  near  its  junction  with  the  spinal  column. 
In  many  cases  which  are  diagnosed  as  sacro-iUac  disease  it  is  probable  that 
the  disease  affects  the  bones  of  the  pelvis  or  spine  as  much  or  more  than  the 
sacro-ihac  joint  itself;  but  when  the  disease  is  locahsed  in  the  articulation 
its  characteristic  sign  will  be  pain  in  sitting,  standing,  or  walking  ;  m  fact,  m 
any  action  which  brings  the  weight  of  the  body  to  bear  on  the  pelvis.  On 
examination  it  will  be  found  that  there  is  no  pain  when  the  hip  is  moved,  or 
when  the  spine  is  flexed  or  extended,  provided  the  pelvis  is  kept  steady  ;  but 
there  is  pain  when  the  pelvis  is  moved  on  the  spine.    There  is  also  swelliiag 
or  some  pufBness  about  the  part,  with  increased  heat  to  the  hand  or  to  the 
thermometer,  pain  running  along  the  course  of  the  lumbar  nerves,  and  some- 
times flexion  of  the  hip  from  irritation  of  the  psoas  muscle.    These  latter 
symptoms  may  cause  a  suspicion  of  disease  of  the  hip  or  spine,  but  careful 
examination  will  show  that  the  movements  of  these  parts  are  free  and  their 
temperature  is  not  elevated,  while  the  heat  and  pain  about  the  sacro-iliac 
joint  will  point  to  the  real  seat  of  the  mischief.    The  prognosis  depends  on 
the  age  of  the  patient,  and  on  the  stage  which  the  disease  has  attained  when 
the  treatment  has  commenced.   When  the  patient  is  an  adult  and  the  disease 
has  proceeded  to  suppuration,  the  prognosis  is  generally  unfavourable  ;  though 
instances  of  recovery  are  not  wanting.    It  must  be  treated,  hke  disease  of 
the  spine,  by  complete  rest,  with  proper  attention  to  diet  and  regimen,  so 
that  the  patient  may  be  supported  through  the  stage  of  exhaustion  or  hectic 
which  may  possibly  supervene  until  ankylosis  is  obtained.    As  in  disease  of 
the  spine  and  hip,  it  seems  better  to  allow  abscesses  to  open  spontaneously, 
unless  they  are  causing  irritation. 

The  diseases  of  the  knee  having  been  taken  as  typical  of  those  of  the 
joints  generally,  no  further  remarks  need  be  made  on  them  here. 

'  '  New  Sycl.  Soc.  Biennial  Eetrosp. :  1865-6G,'  p.  274. 
^  '  Boston  Med.  and  Surg.  Journ.'  June  4,  188.5. 


504 


DISEASES  OF  THE  JOINTS. 


Disease  of 
the  iinkle 
and  tarsus 


Disease 
limited  to 
the  ankle. 


Disease 
limited  to 
the  astra- 
galus. 


Disease  of 
the  astra- 
gal o-calca- 
nean  joint. 


Disease  of 
the  03 
calcis. 


The  ankle  18  perhaps,  next  to  the  knee  and  hip,  the  most  frequent  seal 
,  of  disease  and  it  is  also  very  commonly  implicated  in  inflammation  of  the 
tarsus.    It  IS  thei;efore  very  important  to  study  carefully  the  diagnostic  signs 
between  disease  limited  to  the  ankle-joint,  disease  hmited  to  the  astragalus 
he  OS  calcis  or  the  joints  between  these  two  bones,  general  disease  of  the 
tarsus  and  disease  imphcating  the  ankle  and  tarsus  simultaneously.  Disease 
when  hmited  to  the  ankle-joint  is  marked  by  effusion  into  that  cavity  which 
raises  up  the  extensor  tendons  and  produces  fluctuation  on  either  side  of 
tliem,  and  as  it  increases  presents  at  one  or  other  or  botli  borders  of  the 
tendo  Achilhs.    The  movements  of  the  foot  on  the  leg  are  painful,  and  if 
the  disease  has  proceeded  to  denudation  of  the  bones  crepitus  maybe  felt 
mider  aufesthesia,  or  there  may  be  sinuses  from  which  the  probe  can  feel 
bare  bone  m  the  joint.    At  the  same  time  there  is  no  increase  of  heat,  no 
swelling  or  tenderness  over  any  part  of  the  os  calcis,  except  possibly  iust  the 
upper  part,  where  it  is  overlapped  by  the  articular  effusion ;  nor  over  the 
front  ot  the  astragalus.    Disease  which  is  limited  to  the  astragalus  produces 
swelling,  heat,  and  tenderness  corresponding  to  the  position  of  the  inflamed 
bone,  and,  therefore,  very  close  to  the  ankle-joint,  but  unaccompanied  by  the 
efiusion  beneath  the  extensor  tendons,  or  the  pain  on  passive  motion.  Still 
it  must  be  allowed  that  the  diagnosis  is  a  difficult  one,  and  that  the  cases  in 
which  the  disease  commencing  in  the  astragalus  does  not  impHcate  the  ankle 
are  exceptional.    Such  cases  are,  however,  met  with  ;  and  it  has  occun-ed  to 
me  several  times  to  remove  the  whole  astragalus  for  extensive  disease  of  the 
bone,  leaving  a  healthy  ankle-joint,  and  with  complete  success.    Disease  of 
the  tarsus  has  very  commonly  its  starting-point  in  the  jomts  between  the 
astragalus  and  os  calcis,  as  Sir  B.  Brodie  long  ago  pomted  out,  though  it 
ordinarily  begins  in  the  structure  of  the  bone.   When  the  astragalo-calcanean 
joint  is  the  seat  of  the  affection  there  will  be  pain,  tenderness,  swelhng,  and 
heat  about  the  upper  part  of  the  os  calcis,  and  the  movement  of  the  calca- 
neum  on  the  astragalus  will  be  painful,  though  that  of  the  foot  on  the  leg  is 
not.    Careful  manipulation  is,  however,  necessary  to  discriminate  this.  I 
had  recently  a  case  under  my  care  in  which  the  joint  was  so  entirely  destroyed 
and  the  bones  so  universally  carious  that  movement  ehcited  such  loud  crepita- 
tion as  to  be  mistaken  for  disease  of  the  ankle  itself.    In  this  case  the  pam- 
lessness  of  flexion  and  extension  of  the  foot  ought  to  have  obviated  the  error. 
Best  and  counter-irritation  before  the  formation  of  matter,  and  early  incision 
with  continued  rest  afterwards,  are  the  essentials  of  treatment.    The  patient 
need  not,  however,  be  confined  to  bed  after  the  abscess  is  opened.    The  foot 
should  be  put  up  in  a  plaster-of-Paris  splint,  with  a  hole  cut  for  the  opening, 
and  he  should  go  about,  resting  the  knee  on  a  wooden  leg.  In  inveterate  cases, 
where  the  bone  is  exposed,  and  the  disease  threatens  to  spread,  the  foot  may 
often  be  preserved  by  excising  the  os  calcis  and  removing  any  part  of  the 
astragalus  which  is  diseased.    Other  surgeons  have  removed  the  astragalus 
or  excised  the  ankle-joint  including  the  astragalus,  and  then  gouged  away 
the  carious  portion  of  the  calcaneum.   Latterly  Mr.  Annandale  has  proposed 
and  pra3tised  a  formal  operation  for  the  resection  of  the  affected  joint  itself, 
which  will  be  found  described  in  the  chapter  on  Excisions  of  Bones  and 
Joints.    Disease  of  the  calcaneum  is  easily  known  by  the  presence  of  swell- 
ing limited  to  the  bone,  or  of  sinuses,  all  of  which  lead  towards  or  to  it,  and 
by  the  absence  of  all  the  special  symptoms  above  enumerated  as  characteristic 
of  disease  of  the  ankle,  astragalus,  and  astragalo-calcanean  joints. 
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The  presence  of  general  disease  of  the  tarsus  is  usually  indicated  by  exten-  General 
sive  swelling  of  the  whole  of  the  foot  and  by  pain  in  all  its  movements  ;  in-  ^^rsus! 
deed,  all  use  of  the  foot  is  soon  lost.  And  in  all  cases  of  disease  of  these  parts 
the  foot  should  be  carefully  examhied  under  anaesthesia  before  any  serious 
operation  is  contemplated,  in  order  to  ascertain  whether  or  no  these  various 
affections  are  combined,  as  they  so  commonly  are.  It  would,  of  course,  be  a 
serious  error  to  excise  the  ankle-joint  or  resect  the  os  calcis  if  the  tarsal  bones 
left  behind  were  in  a  state  of  chronic  softening  m  the  one  case,  or  the  ankle-joint 
diseased  in  the  other.  This  is  an  error  which  is,  perhaps,  not  often  committed  ; 
but  it  is,  on  the  other  hand,  exceedingly  common  to  see  a  foot  amputated  for 
supposed  '  strumous  disease  of  the  tarsus,'  when  on  examination  the  affection 
turns  out  to  be  limited  to  one  of  the  tarsal  bones,  and  the  patient  might  have 
been  cured  by  a  less  extensive  mutilation. 

Diseases  of  the  joints  of  the  upper  extremity  are  as  a  general  rule  more 
curable  than  those  of  the  lower.  Besides  the  generally  less  serious  character 
of  all  affections  of  the  upper  limb  as  compared  with  those  of  the  lower  there 
is  the  powerful  consideration  that  the  joints  of  the  upper  limb  have  not  to 
bear  the  weight  of  the  body,  and  can  be  easily  kept  at  rest  while  the  patient 
is  moving  about  and  getting  air  and  exercise. 

Disease  of  the  sterno-clavicular  joint  is  rare,  and,  as  far  as  I  have  seen,  Of  the 
occurs  generally  in  persons  of  bad  constitution,  and  is  to  that  extent  to  be  clavicular 
looked  on  with  suspicion,  though  recovery  not  unfrequently  takes  place,  even  joint, 
after  extensive  abscess  and  destruction  of  the  joint.    Eest,  the  prompt  re- 
moval of  sequestra,  and  the  sulphuric  acid  treatment  to  any  exposed  bony 
surfaces,  are  the  general  indications. 

The  shoulder  is  far  less  frequently  diseased  than  any  of  the  other  large  Of  the 
joints,  notwithstanding  its  constant  movement  and  its  exposure  to  all  sorts  ^^oi^l'ler. 
of  injury  ;  and  when  strumous  disease  does  occur  the  prospect  of  recovery 
with  a  useful  limb  is  tolerably  good,  provided  treatment  be  early,  patient,  and 
judicious.  Osteo-arthritis,  however,  is  rather  common  in  later  life,  and  will 
in  all  probability  impair  the  use  of  the  joint,  and  prove  a  source  of  pain  and 
trouble  during  the  patient's  life.  I  have  already  pointed  out  (p.  277)  how 
the  change  in  shape  of  the  head  of  the  bone,  the  new  cavity  which  is  often 
worn  in  the  scapula,  the  erosion  of  the  biceps  tendon,  and  the  loss  of  the 
mobility  of  the  joint,  occurring  in  this  disease,  have  been  confounded  after 
death  with  effects  of  partial  dislocation.  The  disease  is  easily  recognised 
during  life  by  the  crackling  in  the  joint  and  the  change  in  shape  of  the  parts, 
together  with  the  wearing  pain.  The  treatment  is,  mifortunately,  a  less  easy 
problem  (see  p.  489). 

Liflammation  of  the  shoulder -joint  may  long  exist  without  suppuration, 
and  its  diagnosis  from  nervous  affection  demands  much  care,  patience,  and 
attentive  examination,  under  anaesthesia  if  necessary.  Eest  and  counter- 
irritation  should  be  persevered  in  so  long  as  much  pain  is  produced  by 
motion,  but  no  longer.  Too  long  confinement  is  apt  to  produce  rigidity  of 
the  lower  part  of  the  capsule,  depriving  the  patient  of  the  power  of  raising 
the  arm.  When  suppuration  occurs,  the  matter  is  often  directed  by  one  of 
the  tendons  around  the  joint  to  a  considerable  distance,  so  that  the  real 
origin  of  the  discharge  is  occasionally  overlooked  for  a  time.  Another  source 
of  ambiguity  is  the  occasional  occurrence  of  disease  in  the  bursa  which 
lies  between  the  deltoid  muscle  and  the  head  of  the  bone,  which  does  not 
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communicate  with  the  joint.'  I  once  treated  a  case  in  which  the  sweUing 
beneath  the  deltoid,  the  pain  on  motion,  and  the  crepitation  which  was  per- 
ceived on  rotating  the  head  of  the  bone  led  to  the  diagnosis  of  disease  of  the 
joint.  On  cutting  down  through  the  fibres  of  the  deltoid  the  bursa  was  laid 
open,  filled  with  a  mass  of  lymph  and  pus  ;  the  joint  was  found  healthy  and 
all  the  symptoms  subsided. 

The  excision  of  this  joint  is  so  successful  that,  if  the  symptoms  demand 
it,  no  hesitation  need  be  experienced  in  recommending  it.  At  the  same  time, 
the  surgeon  must  remember  that  the  natural  cure,  by  ankylosis,  if  it  can  be 
obtained,  usually  leaves  at  least  as  useful  a  limb  as  that  after  excision,  and 
he  should  therefore  only  recommend  operation  when  he  thinks  the  patient  is 
losing  ground,  or  when  it  seems  necessary  to  hasten  the  cure. 
Of  tlie  '^^^  elbow  is  a  very  frequent  seat  of  strumous  disease,  begimiing  either  in 

elbow.  the  synovial  membrane  or  the  bone,  and  in  these  latter  cases  going  on  to  carious 
disease,  and  in  some  rarer  cases  to  necrosis.  Dislocation  very  rarely  occurs, 
except  of  the  head  of  the  radius,  which  is  comparatively  often  found  on  the 
back  of  the  outer  condyle— a  displacement  attributed  to  the  hand  having  been 
kept  in  the  pronated  position.  This  position  should  therefore  be  avoided  in 
disease  of  this  joint,  the  forearm  being  placed  at  an  acute  (not  a  right)  angle 
with  the  arm,  and  in  the  position  midway  between  pronation  and  supination. 
When  abscess  has  formed  and  the  bone  is  exposed  I  am  in  the  habit  of 
recommending  excision,  provided  the  patient  is  in  good  health.  It  is  true 
that  the  disease  is  limited  in  many  of  these  cases  :  in  some,  after  the  removal 
of  a  sequestrum,  or  after  cutting  off  a  portion  of  the  articulating  surface,  a 
cure  -has  been  obtained  with  a  moderately  useful  hmb  ;  and  in  many  a  natural 
cure  by  ankylosis  would  ultimately  result ;  but  on  the  whole  it  seems  that 
the  free  excision  of  the  joint  is  both  more  certain  in  its  prospects  of  prompt 
recovery,  and  more  promising  as  far  as  the  utihty  of  the  limb  goes,  than 
either  of  these  other  operations. 

Chronic  rheumatic  arthritis  of  the  elbow  is  generally  accompanied  with 
a  similar  affection  of  other  joints  ;  otherwise  it  would  be  a  question  whether 
excision  might  not  be  recommended  in  some  of  these  cases.  It  is  probably 
this  affection  which  generally  is  the  cause  of  the  occurrence  of  loose  cartilage 
in  this  joint.  Next  to  the  knee,  loose  cartilage  is  perhaps  more  common  in 
the  elbow  than  elsewhere  ;  but  I  never  saw  a  case  operated  on.^ 
wrist  Md  '^^^  wrist  and  carpus  are  often  diseased,  and  that  to  a  very  great  extent, 
carpus.  and  especially  at  late  periods  of  life,  in  the  class  of  patients  who  are  met 
with  at  hospitals,  though  far  more  rarely  in  persons  who  are  exempt  from 
manual  labour.  Chronic  rheumatic  arthritis  also  attacks  this  joint,  and 
sometimes  produces  a  pseudo-dislocation,  or  so  changes  the  relations  of  the 
parts  that  dislocation  occurs  on  some  slight  injury.  The  effects  of  disease 
of  the  wrist  on  the  tendons  whose  action  is  necessary  to  the  use  of  the  hand 
are  perhaps  as  formidable  as  the  direct  injury  to  the  joint,  and  when  the 
disease  has  proceeded  far  the  results  of  all  methods  of  treatment  are  imper- 
fect.   The  early  treatment,  therefore,  of  such  cases  is  very  important ;  but. 


'  The  synovial  fold  which  exists  beneath  the  subscapularis,  and  is  spoken  of  as  its 
bursa,  is  really  a  part  of  the  synovial  membrane ;  and  when  the  infraspinatus  has  a  bursa 
below  its  tendon  this  also  forms  a  i^art  of  the  joint. 

*  Hueter  excised  the  elbow  in  a  case  in  which  there  were  numerous  loose  bodies  in  the 
joint.  I  once  excised  this  joint  for  chronic  rheumatic  arthritis,  and  with  a  very  good 
result. 
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from  the  circumstances  of  the  patients,  it  is  but  seldom  that  an  opportunity 
is  obtained  for  it.  When  suppuration  has  occurred  the  abscesses  should  be 
early  and  freely  opened,  the  parts  should  be  kept  at  rest  on  a  sphnt,  and  pas- 
sive motion  carefully  given  to  every  joint  which  admits  of  it,  the  patient  benig 
also  encouraged  to  use  as  much  voluntary  motion  as  he  can  without  much 
pain. 

It  is  only  in  the  last  resort,  and  as  a  substitute  for  amputation,  that 
excision  ought  to  be  proposed. 
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CHAPTER  XXIV. 


Oiiries  of 
the  spine. 


DISEASES   OF   THE  SPINE. 

Cakies  of  the  spine  (Pott's  disease),  or,  as  it  is  sometimes  called,  simply 
'  disease '  of  the  spine,  is  very  frequent  among  strumous  and  other  weakly 
children  and  young  persons,  often  foUowing  on  slight  accidents,  but  as  often 
occurring  spontaneously— insidious,  and  marked  by  few  or  no  symptoms  in 
its  commencement,  but  leading  to  the  gravest  lesions  in  its  progress,  and 
very  frequently  fatal. 

It  affects  any  part  of  the  spine,  from  the  highest  cervical  to  the  lowest 
lumbar  vertebrae,  and,  cceteris  pari- 
bus, is  more  dangerous  the  higher 
in  the  column  the  affected  part  is. 
It  has  its  origin  always  in  the 
spinal  column  itself — i.e.  in  the  body 
of  the  vertebra,  or  the  intervertebral 
substance  ' — rapidly  spreading  from 
one  to  the  other.  Li  the  cancellous 
tissue  of  the  vertebra  it  seems  to 
originate  either  in  a  deposit  of  tu- 
bercle, which  softens,  or  in  a  low  in- 
flammation, leading  to  suppuration, 
which  spreads  through  the  bone. 
In  the  intervertebral  substance  its 
pathology  is  the  same  as  that  of 
other  ulcerations  of  cartilage  (see 
Diseases  of  Joints).  In  some  rare 
cases  the  inflammation  commences 
in  the  softening  of  one  or  more 
syphilitic  gummata,  of  which  a 
very  interesting  example  is  described 
and  figured  by  Mr.  Barker  in  his 
essay  on  '  Caries  of  the  Spine, 
The  morbid  process  is  closely  allied 
to,  if  not  identical  with,  that  of  caries 
as  described  above  (p.  442).  There 
is  first  vascular  engorgement  of  the 
cancellous  tissue  of  the  bone  ;  pro- 
bably, in  the  majority  of  cases, 
commencing  in  that  part  of  the  body 
of  the  vertebra  adjacent  to  the  inter- 
vertebral substance.  Engorgement 
is  followed  by  inflammatory  exuda- 
tion and  the  formation  of  granulation  tissue,  which  gradually  eats  away  and 
replaces  the  bone  tissue.    The  affected  vertebra3  and  intervertebral  discs 

'  The  disease  almost  always  arises  in  the  bone,  but  preimrations  are  not  wanting 
showing  its  occasional  commencement  in  the  intervertebral  disc. 
'■'  '  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  421. 


Fig.  230 


  Angular  curvature  of  the  spine.  The  prepara- 
tion is  viewed  from  tlie  right  side.  There  is  no  dif- 
ference wliatever  between  the  size  of  tlie  two  pleural 
cavities.  The  smooth  surface,  a,  is  a  buttress  of  new 
tone,  the  result  of  inflammation,  which  has  replaced 
or  has  soldered  together  the  remains  of  the  bodies  of 
seven  dorsal  vertebne.  At  the  side  of  this  is  seen  a 
mass  of  rougli,  irregular  bone  by  which  the  heads  of 
the  corresponding  ribs  are  ankvloscd  together.  The 
projecting  spinous  processes  are  also  firmly  united 
by  bone. — From  a  preparation  in  the  Museum  of  St. 
George's  Hospital,  Ser.  v.  No. 27. 
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are  thus  gradually  removed,  the  latter  becommg  infiltrated  with  granulation 
tissue,  and  being  replaced  by  it  in  the  same  manner  as  the  bones,  but  often 
resisting  the  destructive  process  longer.  Then  the  column  gradually  sinks 
together  (Fig.  230),  the  arches  and  spines  of  the  destroyed  vertebrte  being 
thrust  backwards  along  with  the  spinal  cord,  forming  an  angular  projection 
in  the  back,  to  which  the  misnomer  '  angular  curvature  '  is  sometimes  given  ; 
while  the  vertebrae  or  the  remains  of  vertebrae  are  now  brought  into  un- 
natural contact. 

The  fate  of  the  granulation  tissue  which  replaces  the  bone  differs  under 
different  circumstances,    (a)  It  may  be  absorbed,  apparently  as  the  result  of 
the  pressure  of  the  vertebrte  upon  it,  as  they  sink.    Under  these  circum- 
stances, an  extensive  deformity  may 
occur  without  suppuration  and  the  con- 
dition referred  to  above  as  '  dry  caries ' 
exist,   (b)  The  granulation  tissue  may 
caseate   and   slowly   suppurate  and 
become    converted    into    a  chronic 
abscess  (Fig.  231),  which  gradually 
finds  its  way  to  the   surface,  often 
spreading  to  a  considerable  distance, 
very  commonly  passing  along  the 
sheath  of  the  psoas  muscle  into  the 
thigh  (psoas  abscess),  or  between  the 
transverse  processes,  into  the  loins, 
(lumbar  abscess),  or  presenting  be- 
hind the  pharynx  (postpharyngeal),  or 
(though  this  is  very  rare)  making  its 
way  into  some  of  the  neighbouring 
cavities  or  viscera,   so  that  spinal 
abscesses  may  burst  into  the  pleura, 
the  Imigs,  the  peritoneum,  intestines, 
kidneys,  urethra,  bladder,  &c.    (c)  The 
granulation  tissue  may  degenerate  into 
pus  before  it  has  had  time  to  destroy 
and  replace  the  bony  material.  Under 
these  circumstances  portions  of  bone 
perish  en  7nasse,  and  the  condition 
described  in  a  former  page  as  necrotic 
caries  is  set  up.    (d)  The  granulation 
tissue  may  dry  up  and  calcify  ;  and  in 
cases  where  there  has  only  been  a  very  slight  destruction  of  bone,  a  cure  can 
be  effected  in  this  way  without  deformity. 

When  under  the  influence  of  rest  the  destructive  process  is  arrested,  a 
reparative  process  commences  in  the  granulation  tissue ;  and  whether  the 
caries  has  been  attended  with  suppuration  or  not,  this  tissue  now  midergoes 
a  developmental  process,  and  becomes  converted  mto  fibrous  (scar)  tissue, 
which  calcifies  and  becomes  converted  into  bone,  thus  firmly  welding  and 
Tmiting  the  remains  of  the  vertebrae  together  in  this  new  position,  and  so 
effecting  a  cure  of  the  disease. 

In  some  cases  of  caries  of  the  spine  the  enormous  loss  of  stature  which 
many  of  these  persons  present  shows  how  extensive  may  be  the  destruction  from 
which  a  patient  may  recover  without  loss  either  of  life  or  of  spinal  power. 


Fig.  231.  Angular  curvature  of  the  spine  in  the 
lower  part  of  the  dorsal  region.  The  bodies  of 
the  lower  dorsal  vertebrte  and  the  first  lumbar 
have  been  extensively  destroyed  by  caries.  In 
the  neighbourhood  of  the  disease  are  the  remains 
of  the  pai-ietes  of  a  thick  cyst,  at  the  bottom  of 
whioh  may  be  seen  the  thickened  theca  verte- 
bralis. — St.  George's  Hospital  Museum,  Ser.  v. 
No.  18. 
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At  the  same  time  the  disease  is  very  often  fatal  by  itself,  the  patient  dyiiig 
either  from  exhaustion,  or  from  the  inflammation  of  the  sac  of  the  abscess, 
or  from  inflammation  of  or  pressure  on  the  cord,  or  from  some  complication, 
such  as  the  bursting  of  the  abscess  into  the  peritoneal  cavity  ;  and  a  good  many 
such  patients  die  of  concomitant  internal  disease,  chiefly  phthisis. 

The  immunity  which  the  cord  so  commonly  enjoys  in  disease  of  the 
spinal  column,  even  when  the  latter  is  of  very  great  extent,  is  so  remarkable 
a  phenomenon  that  we  must  endeavour  to  give  a  distinct  explanation  of  it,  as 
well  as  of  the  nature  of  the  affection  of  the  cord  when  it  does  occur.  The 
reasons  why  the  cord  commonly  escapes  disorganisation  from  pressure  or  in- 
flammation are  threefold  :  (1)  the  very 
gradual  progress  of  the  change  of  form 
in  the  column  allows  the  spinal  cord 
to  accommodate  itself  to  its  new  posi- 
tion :  also,  we  must  not  forget  that  the 
vertebral  canal  is  much  larger  than  the 
cord ;  (2)  the  gradual  falling  forward 
of  the  upper  part  of  the  column  pushes 

the  abscess  forward,  as  shown  in  Fig. 
231,  and  prevents  it  from  making  its 

way  towards  the  spinal  canal,  and  pro- 
pagating inflammation  into  its  interior ; 

and  (3)  the  theca  vertebralis  protects 

the  medulla  from  implication  in  the 

affection  of  the  column.    For  these 

reasons  the  spinal  marrow  generally 

escapes  both  pressure  and  inflamma- 
tory softening  ;  but  it  does  not  always 

do  so.    In  rare  cases,  as  the  result  of 

sudden  giving  way  of  the  column, 

either  spontaneously  or  from  violence 
(as  in  the  well-known  case  in  which  a 

quack  undertook  to   straighten  the 

column  in  a  case  of  caries),  the  cord 

may  be  crushed,  just  as  in  any  other 

case  of  fracture  of  the  spine,  with  the 

same  result  of  instantaneous  and  total 

paralysis  of  motion   and  sensation, 

which  will  in  all  probability  be  perma- 
nent.  More  commonly  the  spinal  cord 

is  affected  only  by  inflammatory  changes  in  its  anterior  portion,  or  possibly 
by  partial  pressure,  either  from  abscess  pressing  on  it  in  front  or  from  bending 
at  the  angle  ;  and  in  such  cases  only  the  motor  roots  of  the  nerves  are  im- 
plicated, and  sensation  is  perfect.  It  is  much  rarer  for  sensation  to  be 
affected  as  well  as  motion ;  and  for  sensation  to  be  alone  affected  seems  to 
be  unknown. 

Many  such  cases  of  paraplegia  end  in  recovery,  but  in  some  the  lower 
limbs  remain  withered  and  paralysed.  The  paralysis  of  the  sphincters  is 
almost  always  temporary. 

The  diagnosis  of  caries  of  the  spine  is  by  no  means  easy  in  all  cases. 
When  there  is  no  abscess  perceptible,  and  no  curvature,  the  symptoms  are, 
pain  in  the  back  in  a  fixed  spot,  increased  by  movement,  and  particularly 


232.  Compression  of  the  cord  by  a  displaced 
fragment,  in  caries  of  the  spine.  The  seventh 
and  ninth  dorsal  vertebra  have  been  partially 
destroyed,  while  the  body  of  the  eighth  is  repre- 
sented only  by  an  angular  fragment  between 
them,  which  has  been  thrust  backwards  so  as  to 
compress  the  cord.  Paralysis,  however,  was  not 
total. — From  a  drawing  (Ser.  xxi.  No.  40)  pre- 
sented by  Sir  B.  Brodie  to  the  Museum  of  St. 
George's  Hospital. 
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by  percussion,  of  the  affected  part  of  the  spine,  sometimes  to  an  exquisite 
degree  ;  tenderness  confined  to  the  spinal  cohimn,  and  possibly  some  amount 
of  thickening,  or  even  of  increased  temperature,  around  the  diseased  bones. 
The  affected  part  of  the  spine  is  kept  rigid,  producing  a  very  characteristic 
attitude  when  the  disease  is  situated  in  the  upper  part  of  the  neck.  Pain  is 
often  complained  of  at  the  peripheral  termmations  of  the  nerves  wlaich  arise 
near  the  seat  of  the  disease.  Thus  the  child  may  complain  of  an  ill-defined 
superficial  pain  round  the  trunk,  a  sense  of  constriction  round  the  belly,  or 
a  pain  at  the  pit  of  the  stomach.  Hysterical  or  neuralgic  pain  often  closely 
simulates  caries,  but  is  not  so  constant  and  equable;  it  is  usually  accompanied 
by  tenderness,  not  of  the  spine  only,  but  diffused  over  the  back,  and  fre- 
quently joined  with  other  symptoms  of  hysteria,  or  with  uterine  disturbances. 
The  growth  of  a  tumour  from  the  vertebrae  may  at  first  be  indistinguish- 
able from  caries,  but  the  progress  of  the  case  will  soon  clear  up  all  doubt. 
Frequently  the  early  stages  of  caries  are  not  accompanied  by  any  decided 
symptoms,  and  I  have  seen  even  large  abscesses  connected  with  extensive 
caries  of  the  spine  discovered  in  post-mortem  examination  of  persons  who 
have  never  made  any  complaint  leading  to  the  suspicion  of  such  a  disease. 
When  curvature  exists  there  is  no  longer  room  for  doubt ;  in  some  few  cases, 
indeed,  lateral  curvature  does  to  a  certain  extent  simulate  angular ;  but  an 
attentive  examination  will  usually  clear  up  the  case. 

Spinal  abscess  is  generally  psoas  or  lumbar.    Little  more  need  be  said  Absces 
about  lumbar  abscess.    It  presents  at  the  outer  edge  of  the  erector  spin^e  tjig^g 
muscle,  between  the  ilium  and  ribs  ;  and  the  only  questions  which  occur  in  its  spine, 
diagnosis  are  usually  whether  it  is  a  simple  abscess  or  one  caused  by  diseased 
bone,  and  in  the  latter  case  whether  the  disease  is  in  the  spine  or  pelvis. 
These  questions  will  be  settled  by  the  symptoms  and  by  examination  of  the 
parts.    When  the  pelvis  is  diseased  it  can  often  be  felt  with  the  probe  ;  but 
the  spinal  disease,  being  situated  on  the  front  of  the  column,  is  out  of  reach. 

Psoas  abscess,  however,  constitutes  a  distinct  surgical  disease,  the  dia-  Psoas 
gnosis  of  which,  as  well  as  its  treatment,  requires  special  rules.  The  disease  ^^^'^^^ 
in  the  spinal  column  which  gives  rise  to  it  is  often  seated  about  the  origin  of 
the  psoas  muscle,  the  pus  travelling  down  the  front  of  the  column  in  the  pos- 
terior mediastinum  till  it  makes  its  way  beneath  the  ligamentum  arcuatum 
internum,  and  so  gains  the  sheath  of  the  psoas — sometimes  on  both  sides. 
It  then  travels  down  the  loins,  forming  a  fulness  which  can  often  be  distinctly 
recognised  at  the  side  of  the  lumbar  spine,  and  sometimes  irritating  the  muscle 
so  as  to  produce  flexion  of  the  thigh  and  pain  on  attempts  to  extend  it.'  It 
then  fills  the  ihac  fossa,  passes  beneath  Poupart's  ligament  on  the  outer  side 
of  the  vessels,  and  crosses  beneath  the  femoral  sheath  to  the  inside  of  the 
thigh,  where  it  usually  stops,  presenting  and  bursting  just  below  the  groin  ; 
but  in  rarer  cases  it  may  travel  a  long  distance  down  the  thigh  before  it 
bursts.  The  diseases  with  which  psoas  abscess  is  likely  to  be  confounded 
are  femoral  hernia,  simple  abscess,  cystic  tumour,  cancer,  and  aneurism. 
Like  femoral  hernia,  it  often  has  a  distinct  impulse.  Its  orifice  of  communi- 
cation with  the  iliac  fossa  and  the  portion  of  the  abscess  external  to  the 
vessels  is  often  so  small  as  not  to  be  readily  discovered.  But  the  fulness  in  . 
the  ihac  fossa  is  usually  quite  sufficient  to  distinguish  it  from  hernia,  even 
if  the  pain  in  the  spine  and  deformity  be  absent.  And  although  a  psoas 
abscess  may  be  to  a  certain  extent  reducible  on  pressure  in  the  recumbent 

'  Similar  flexion  and  pain  may,  however,  exist  in  sacro-iliac  disease  (see  p.  503)  and 
in  disease  of  the  pelvis. 
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position,  this  is  merely  a  diminution  of  size,  quite  different  from  the  sudden 
and  complete  disappearance  of  hernia.    From  simple  abscess  and  from  cystic 
or  bursal  tumour  the  spinal  symptoms  and  the  fulness  in  the  iliac  fossa  are 
sufficient  marks  of  distinction.    Cancer  may  simulate  abscess  in  this  as  in 
other  regions,  but  the  diagnostic  marks  are  numerous.    Singularly  enough, 
the  disease  which  most  closely  resembles  psoas  abscess  is  that  which  would 
at  first  sight  appear  to  be  farthest  removed  from  it,  viz.  aneurism,  at  least 
that  form  of  disease  of  arteries  to  which  the  somewhat  unmeaning'  name  of 
difiused  aneurism  is  given,  i.e.  a  collection  of  blood  communicating  mth  a 
diseased  artery,  and  which  is  often  caused  by  the  rupture  of  a  small  pre-exist- 
ing aneurism,  at  other  times  by  the  giving  way  of  a  small  portion  of  the  artery. 
The  growth  of  an  abdominal  aneurism  against  the  spine  often  gives  rise  to 
wearmg  pain  in  the  back,  from  absorption  of  the  vertebrje  ;  the  tumour,  in 
some  cases,  does  not  pulsate,  and  it  grows  down  the  loins  just  as  a  psoas 
abscess  would  do.    So  close  is  the  resemblance  that  the  mistake  has  been 
committed  by  some  of  the  best  surgeons.  •    Doubtless,  in  most  of  these 
cases  auscultation  would  reveal  a  bruit ;  and  this,  though  it  might  not  be 
decisive  of  the  nature  of  the  disease,  would  at  least  induce  caution  in  open- 
ing the  tumour,  and  a  prehminary  exploration  with  the  grooved  needle,  if  the 
surgeon  should  still  desire  to  make  the  opening, 
of  rSr*        ^^^^^^       diagnosis  of  psoas  abscess  has  been  estabhshed  the  question  of 
abscess!      treatment  occurs.    The  patient  must  be  confined  to  bed  and  kept  in  the 
strictest  repose  for  a  very  long  period.    It  is  better  not  even  to  allow  him  to 
rise  from  his  back,  but  merely  to  turn  from  side  to  side  ;  but  it  is  not  always 
easy  to  enforce  such  complete  repose.  At  the  same  time  his  strength  must  be 
supported  by  nourishing  diet,  without  stimulants,  and  cod-liver  oil  or  iodide  of 
iron  may  be  administered  internally  if  they  agree  with  the  digestion.  In  fact, 
the  general  treatment  must  be  regulated  by  the  constitutional  condition.  But 
the  main  question  is  whether  to  open  the  abscess  or  not.    As  a  general  rule 
I  have  no  doubt  that  it  is  better  to  open  these  abscesses  as  soon  as  they  come 
within  a  convenient  distance  from  the  skin,  or  indeed  even  earher  if  there  is 
evidence  that  they  are  rapidly  increasing  in  size.    This  should  be  done  in 
the  manner  described  by  Sir.  J.  Lister,  i.e.  by  allowing  the  pus  to  ooze 
gradually  through  a  veil  made  of  lint  or  muslin  saturated  with  carboHc  acid 
lotion,  which  is  to  be  replaced  by  the  usual  antiseptic  dressings  after  the 
oozing  has  almost  ceased.   If  the  patient  be  a  child,  the  plan  which  I  usually 
adopt — and,  I  believe,  with  benefit — is  to  open  the  abscess  in  a  carboHebath, 
The  child  is  placed  in  a  warm  bath,  to  which  carbolic  acid  (1  in  80)  has  been 
added,  so  that  the  pelvis  and  lower  part  of  the  abdomen  are  completely 
immersed.    The  abscess  is  opened,  an  anaesthetic  having  previously  been 
administered,  and  allowed  to  drain   away  into  the  bath.     A  counter- 
opening  is  then  made  in  the  loin,  following  the  plan  advocated  by  Mr. 
Treves,  and  the  finger  introduced  and  the  seat  of  the  caries  explored.  If 
any  necrosed  portion  of  bone  is  discovered  it  is  removed.    The  abscess  is 
syringed  out  with  carbolic  lotion,  drainage  tubes  introduced,  and  the 
wounds  covered  with  carbolic  gauze,  which  is  to  form  the  deep  dressing. 
The  child  is  now  removed  from  the  bath,  laid  on  a  blanket,  and  rapidly  dried. 
The  rest  of  the  dressing  is  then  proceeded  with.    Mr.  Treves  ^  advocates 
opening  an  abscess  connected  with  caries  of  the  last  dorsal  and  lumbar 

'  See  a  paper  on  the  Diagnosis  of  Aneurism,  '  St.  George's  Hosp.  Eeports,'  vol.  vii. 
p.  192. 

2  '  Med.-Chir.  Trans.'  vol.  Ixvii.  p.  113. 
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vertebras  by  a  direct  incision  in  the  loin.  I  prefer,  however,  to  open  the 
abscess  first  in  the  groin,  above  Poupart's  ligament,  and  then  passing  a  long 
probe  through  this  opening  as  far  as  it  will  go,  cutting  down  on  the  point  of 
it,  taking  care  to  cut  opposite  a  transverse  process  and  not  between  them,  for 
fear  of  wounding  a  lumbar  artery.  By  making  two  openings  more  perfect 
syringing  can  be  accomplished,  and  there  can  be  no  collection  of  matter  in 
the  lower  part  of  the  abscess,  as  I  have  seen  take  place  when  only  one  open- 
ing is  made  in  the  loin. 

Free  opening  of  the  abscess  seems  to  me  far  better  than  the  treatment 
by  aspiration  ;  and  if  antiseptic  precautions  are  fully  carried  out  there  is  no 
fear  of  septic  absorption,  which,  if  it  occurred,  would  be  marked  by  rigors, 
fever,  swelhng,  redness,  and  oedema  around  the  puncture,  and  foulness  of  the 
discharge.    This  is  a  dangerous  occurrence,  likely  to  lead  to  death  directly 

from  fever  or  septictemia,  or  indirectly 
from  exacerbation  of  the  disease  in  the 
bones.  Free  incision,  washing  out  the 
cavity  with  antiseptics,  vigorous  stimu- 
lation, and  support  are  the  measures 
Avhich  should  be  adopted.  When  the 
abscess  has  healed,  or  remains  in  the 
state  of  a  mere  inactive  sinus,  the 
treatment  resolves  itself  into  that  of 
spinal  disease  only.  And  the  treatment  Treatment 

of  spinal  disease  really  resolves  itself  of^'j^ease 
.   .  01  the 

mto  mere  rest — that  is  to  say,  the  spine, 
bones  themselves  should  be  kept  at 
rest,  and  all  the  muscles  which  act  upon 
Tig  233.  .Appai-atus  for  supportiug  the  spiue  and  them,  as  far  as  IS  possible.    So  lonff  af? 

receiving  the  projecting  vertebrte,  in  a  case  of  .  ^  ^'-"■^Q 

angular  curvature.  the  patient  can  be  kept  in  bed  without 

detriment  to  his  health,  he  is  better 
there  than  mo^dng  about  ;  or  the  bed  can  be  placed  on  a  carriage  and  he  can 

■  be  wheeled  into  another  room  or  into  the  fresh  air.  Tliere  can  be  no  question 
'that  during  this  period  of  treatment  the  prone  position  is  the  best ;  and  it  is 

astouishing  how  soon  the  patient  becomes  accustomed  and  reconciled  to  this 
position,  in  which  he  experiences  a  greater  degree  of  comfort  than  in  the 
supine  posture  or  on  his  side,  and  in  which  the  projecting  angle  of  the  curved 
spine  is  not  injuriously  compressed.    When  it  seems  expedient,  on  account 
of  his  suffering  from  confinement,  and  the  bones  appearing  to  be  sufficiently 
soldered,  an  apparatus  may  be  constructed  by  which  the  weight  of  the  upper 
;part  of  the  body  is  taken  off  the  spine  and  transmitted  through  crutches 
^supported  on  rigid  rods  to  a  girdle  resting  on  the  pelvis.    This  should  be 
■worn  even  for  a  considerable  time  after  it  is  beheved  that  the  bones  have 

■  become  ankylosed.  The  symptoms  of  such  ankylosis  are  the  disappearance 
I  of  pain  on  motion,  the  wasting  of  the  muscles  in  the  intervertebral  gutters, 
Band  the  fact  that  all  the  vertebrae  move  together  when  the  back  is  bent.  It 
meed  hardly  be  added  that  no  attempt  should  be  made  to  rectify  the  curvature, 
which,  in  fact,  is  a  necessary  part  of  the  cure,  and  which  often  becomes  more 
marked  as  consohdation  becomes  perfect  and  the  soft  parts  waste  around  the 
lankylosed  bones. 

Lately  an  ingenious— and,  I  believe,  a  successful— method  of  treatment  Sayre's 
has  been  introduced  by  Dr.  Sayre  of  New  York,  with  a  view  of  ensuring  local  ^'"1"^ 
rest  for  the  diseased  parts,  and  at  the  same  time  allowing  the  patient  the  cuVvntm-c. 
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inestimable  benefits  of  fresh  air  and  exercise.  The  patient,  who  has  a  flannel 
shirt  or  jersey  over  the  chest  and  abdomen,  is  to  be  suspended  in  a  tripod- 
frame  by  the  shoulders  and  neck  so  that  his  feet  just  touch  the  ground  ;  and 
in  doing  this  the  weight  of  the  body  somewhat  extends  the  spine  and  reduces 
the  curvature  to  its  minimum — at  least  straightens  the  column  as  much  as 
is  prudent.  Then  a  pad  or  a  lump  of  wadding  is  to  be  apphed  to  the  pro- ' 
jecting  vertebrna  so  as  to  avoid  any  pressure  on  the  skin  over  the  hump,  a 
pad  is  placed  over  the  region  of  the  stomach  (the  '  dinner  pad,'  as  Dr.  Sayre 
names  it),  and  the  whole  thorax  and  abdomen  is  rapidly  enclosed  in  a  case 
of  plaster.  When  this  is  completed  the  abdominal  pad  is  drawn  out,  and 
the  patient  is  laid  horizontally  on  a  mattress  or  on  a  water-bed  while  the 
plaster  is  setting.  It  it  be  a  female  adult,  the  breasts  must  also  be  padded. 
When  the  whole  has  set  the  patient  maybe  allowed  to  take  exercise,  though, 
of  course,  with  caution. 

This  treatment  has  been  extensively  tried,  and  the  general  verdict  seems 
decisive  in  its  favour.^  When,  however,  deformity  has  taken  place  and  there 
is  a  distinct  prominence  of  one  or  more  spinous  processes,  I  am  decidedly  of 
opinion  that  it  is  better  to  apply  the  plaster-of-Paris  jacket  without  suspen- 
sion, as  recommended  by  Sayre.  When  deformity  has  occurred  there  must 
have  been  destruction  to  a  greater  or  less  extent  of  the  bodies  of  the  vertebrs, 
and  the  act  of  suspension  tends  to  separate  the  displaced  vertebrae  from  each 
other  and  produce  a  gap  or  space  which  is  not  likely  to  be  fiUed  up  by  new 
bony  deposit ;  whereas  if  the  spuie  is  '  put  up  '  in  a  plaster  jacket  in  the  posi- 
tion which  it  has  assumed,  it  serves  to  fix  the  vertebrae  in  contact  with  each 
other,  and  consolidation  rapidly  takes  place.  It  is  true  that  the  deformity 
is  thus  rendered  permanent,  but  this  is  preferable  to  a  continuance  of  the 
disease  or  to  a  want  of  ankylosis  of  the  bony  sm-faces. 
Disease  of  Disease  of  the  cervical  portion  of  the  spine  deserves  special  notice.  It  is 
vertebrL.  much  more  fatal  than  the  similar  affection  of  the  lumbar  or  dorsal  regions,  and 
it  has  both  special  characters  and  special  dangers  of  its  own.  The  disease  is,  I 
think,  even  moje  common  in  childhood,  relatively  to  adult  life,  than  that  of 
the  other  regions  of  the  spine,  and  it  usually  at  first  simulates  mere  'stiff  neck,' 
the  pain  on  motion  causing  the  child  to  hold  its  neck  stiff.  When  the  disease 
attacks  quite  the  upper  end  of  the  column,  so  that  the  movements  of  the  head 
produce  an  immediate  effect  on  the  carious  bones,  the  child  gets  a  habit  of 
keeping  the  head  instinctively  but  very  carefully  fixed  in  a  certain  position 
which  is  very  characteristic,  and  in  turning  often  turns  the  whole  body,  and 
steadies  the  head  with  both  hands.  Often  a  slight  tap  on  the  top  of  the  head 
will  produce  pain.  There  is  usually  thickening  around  the  affected  vertebrae, 
very  rarely  any  curvature,  the  small  size  and  deep  position  of  the  spines  prevent- 
ing any  recognisable  angular  deformity ;  often  sinuses  about  the  neck,  and 
frequently  postpharyngeal  abscess,  which  causes  a  swelling  or  opening  at  the 
back  of  the  pharynx  (Figs.  234,  235).  The  chief  danger  in  this  disease  is 
that  of  softening  of  the  upper  part  of  the  cord,  leading  to  dyspnoea  and  speedy 
death.  But  another  and  still  more  sudden  mode  of  death  is  that  which  results 
from  displacement  of  the  odontoid  process  in  disease  of  the  two  upper 
vertebrae,  and  which  is  illustrated  by  the  Figs.  236,  237.    The  former  (Fig. 

"  The  reader  will  find  this  method  of  treatment  fully  discussed  in  the  '  Transactions 
of  the  International  Medical  Congress,'  Section  on  Diseases  of  Children,  and  the  more 
recent  experience  of  the  inventor  and  others  is  summarised  in  the  report  of  a  discussion 
at  the  British  Medical  Association  meeting  in  1884  in  the  '  Brit.  Med.  Journ.'  Aug.  6,  and 
Sept.  20,  1884. 
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286)  shows  all  the  ligamentous  apparatus  connected  with  the  odontoid  process 
destroyed,  with  the  single  exception  of  a  small  string  of  the  transverse  liga- 
ment which  has  escai^ed  destruction,  the  patient  having  died  from  the  exten- 
sive affection  of  other  parts  of  the  vertebral  column.  Had  he  lived  somewhat 
longer  the  slight  remains  of  the  transverse  and  check  ligaments  would  have 
given  way,  and  the  same  result  would  have  followed  as  that  which  is  shown 
by  the  other  figure  (Fig.  237).  This  was  taken  from  the  body  of  a  girl  aged 
nine,  who  had  been  for  some  time  in  St.  George's  Hospital,  with  disease  of 
the  upper  part  of  the  spinal  column.  One  day  the  nurse  was  raising  her  head 
to  wash  her,  when  she  fell  back  dead.  The  figure  shows  that  the  whole  liga- 
mentous apparatus  which  confines  the  odontoid  process  has  been  destroyed ; 
and  that  process,  being  suddenly  displaced  backwards  and  upwards,  has  impinged 
on  the  medulla  and  produced  instant  death.  The  same  accident  has  happened 
in  cases  where  (as  in  that  which  furnished  Figs,  284,  235)  there  had  been  no 
previous  suspicion  of  disease  of  the  spine.    Thus  a  lady  was  sitting  in  her 


Fiii.  234.  Caries  of  the  cer\-ical  vertebrte  and  ulceratiou  of 
the  mterTertebral  discs,  commiinicatiiig  witli  the  pharynx 
by  an  ulcerated  opening.  The  membranes  of  the  cord  were 
found  united  to  each  other  and  to  the  posterior  surfaces  of 
the  vertebrae,  and  the  upper  part  of  the  cord  was  softened. 
»,  section  of  the  basilar  process  ;  6,  the  opening  in  the 
pharynx  communicating  with  the  diseased  spine  ;  c,  the 
epiglottis,  with  a  portion  of  the  tongue  below  it. 

The  symptoms  were  so  slight  that  the  ulcer  in  tlie  pharynx 
was  not  known  to  have  any  connection  with  diseased  spine 
till  the  post-mortem  examination.  The  patient  died  sud- 
denly, after  being  in  the  hospital  for  a  few  days. 


Pis.  235.  The  back  view  of  the  same  pre- 
paration, showing  :  a,  the  base  of  the 
skull ;  b,  the  opening  of  the  pharyngeal 
abscess ;  c,  the  posterior  common  liga- 
ment and  theoa  vertebralis,  thickened 
and  turned  down,  in  order  to  show  the 
diseased  bone  and  the  opening  of  the 
abscess  ;  d,  carious  and  exposed  surface 
of  some  of  the  lower  vertebrae. — Prom 
a  preparation  in  the  Museum  of  St. 
George's  Hospital,  Ser.  v.  Mo.  13. 


•chair,  and,  turning  her  head  to  greet  a  person  entering  the  room,  fell  dead. 
Another  was  playing  with  her  child,  who  pulled  her  head  back,  and  she  died 
•on  the  spot.  In  both  cases  the  displacement  of  the  odontoid  process  was 
found. 

In  order,  then,  to  guard  against  the  risk,  not  merely  of  this  fatal  displace- 
ment of  the  odontoid  process,  but  also  of  the  irritation  of  the  spinal  cord  and 
•of  the  extension  of  the  disease  of  the  bones  by  movements  of  the  affected 
vertebrae,  the  most  rigid  rest  must  be  insisted  on.  It  is  not  enough  merely  to 
put  the  patient  to  bed.  The  head  and  neck  ought  to  be  confined  in  a  case  of 
plaster  or  gutta-percha,  in  the  moulding  nd  9,pplying  of  which  all  imaginable 
.gentleness  should  be  used ;  i  and  the  patient  must  never  be  allowed  to  rise 

'  This  is  better,  on  the  whole,  than  putting  the  head  and  neck  into  a  kind  of  sandbath, 
••as  IS  sometimes  recommended,  or  fixing  anything  on  the  couch  to  contain  the  head,  since 
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from  the  horizontal  posture,  the  sheets  bemg  so  arranged  that  they  can  be 
changed  without  raising  him.  This  rigid  rest  must  be  continued  until  tljc 
pain  on  motion  of  the  head  has  ceased  for  some  time.  In  the  later  stages  of 
the  disease,  and  after  all  active  mischief  has  subsided,  or  in  very  chronic  cases, 
it  is  not  desirable  that  the  patient  should  be  kept  in  bed  ;  and  many  apparatus 
have  been  employed  in  order  to  fix  the  head  and  take  off  the  weight  from  the 
spine  so  as  to  enable  the  patient  to  go  about.  The  one  most  commonly  in  use 
s  Sayre's  'jury-mast '  (Fig.  238).  This  consists  of  a  plaster  jacket,  to  the 
back  of  which  is  fixed  a  light  bar  arching  overhead,  and  having  a  cross-bar  at 
its  extremity,  to  which  are  attached  straps  to  pass  under  the  chin  and  occiput 
and  support  the  head.  Mr.  Owen  '  recommends  a  '  cervical  collar '  moulded 
from  leather,  Avhich  supports  the  chin  and  keeps  the  head  fixed.  Mr. 


Fig.  237.  A  preparation  sliowiug  dis- 
placement of  the  odontoid  process 
backwards  from  ulceration  of  the 
transTerse  and  check  ligaments  in 
disease  of  the  upper  part  of  the  spinal 
column.  Death  was  instantaneous. — 
St.  G  eorge's  Hospital  Museum,  Ser.  v. 
No.  15. 


Fia.  236.  Disease  of  the  skull  and  upper  part  of  the  spine,  in 
which  the  transverse  ligament  has  been  almost  entirely 
destroyed.  There  is  a  large  opening,  through  the  base  of  the 
skull  (occipital  and  sphenoid  bones),  communicating  with 
the  pharynx,  through  which  a  rod  is  passed.  Below  this  the 
odontoid  process  is  seen  exposed  by  the  ulceration  of  the 
transverse  ligament  and  its  vertical  appendage.  Only  a  thin 
string  remains,  under  which  two  black  bristles  are  passed. 
The  odontoid  process,  however,  is  still  retained  in  position 
by  some  remains  of  the  check  ligaments.  The  connections 
between  the  second  and  third  vertebras  are  almost  destroyed. 
The  flap  turned  up  at  the  top  of  the  preparation  consisted 
of  the  dura  mater,  covered  externally  by  a  quantity  of  thick 
scrofulous  matter,  which  had  produced  pressure  on  the 
spinal  marrow.— X'roni  the  Museum  of  St.  George's  Hos- 
pital, Ser.  V.  No.  14. 

Walsham^  recommends  a  somewhat  similar  contrivance,  consisting  of  a- 
poroplastic  felt  jacket,  together  with  an  accurately  fitting  coUar  and  helmet- 
piece.  Dr.  Fleming  has  invented  an  india-rubber  inflatuig-bag,  which,  when 
adjusted  over  a  broad  stiff  collar  and  distended  with  air,  supports  the  head 
and  to  a  certain  extent  fixes  it.  And,  lastly,  Mr.  John  Moore,-*  of  Linwood, 
near  Paisley,  has  invented  an  apphance,  consisting  of  two  incomplete  rings 

these  will  not  move  along  with  the  patient  when  it  becomes  necessary  to  move  hmi ;  but 
of  course  the  making  of  the  splint  involves  some  risk. 

>  '  Brit.  Med.  Journ.'  Oct.  31,  1885,  p.  821.  Ibid.  p.  826. 

»  '  GlasfTow  Med.  Journ.'  May  1884.  '  '  Brit.  Med.  Journ.'  Oct.  31,  1885,  p.  8^&. 
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of  steel,  which  are  continuous  behind,  where  they  are  incomplete  ;  the  upper 
one  of  which  supports  the  chin,  and  the  lower  rests  on  the  shoulders.  In 
other  respects  the  treatment  is  the  same  as  in  disease  of  other  portions  of  the 
spine. 

Next  in  frequency  to  angular  curvature,  if  not  even  more  common,  is  what  Lateral 
is  usually  called  lateral  curvature  of  the  spine  ;  though,  as  the  curvature  is  not  of  spine, 
in  ordinary  cases  merely  to  one  side,  but  each  vertebra  is  also  somewhat 
rotated  on  that  next  to  it,  the  distortion  is  sometimes  called  '  rotation  curva- 
ture.'   The  annexed  illustration  (Fig.  239)  shows  the  spine  in  a  very  extreme 

example  of  this  deformity,  so  extreme  that  the  atlas 
in  the  erect  position  is  only  a  few  inches  above  the 
sacrovertebral  prominence  ;  and  it  will  be  observed 
that  the  spine  is  so  rotated  that  there  are  vertebrae 
which  look  towards  each  side,  and  some  which  are 
directed  almost  backwards.     This  rotation  of  the 


Tig.  238.  Jury-mast  applied. 


PlO.  239.   A  preparation  of  extreme  lateral  curvature  (or  '  rotation  curva- 
tiu'e ')  of  the  spine.— Prom  the  Museum  of  St.  George's  Hospital. 


"vertebrae  is  obviously  caused  by  some  active  force  which  can  only  be  exer- 
cised by  the  muscles  inserted  into  them.  The  original  cause  of  the  distor- 
tion, however,  appears  to  be  merely  passive.  The  deformity  commences  in 
almost  all  cases  about  the  period  of  puberty,^  and  in  girls  far  oftener  than  in 
hoys,  the  patient  being  weakly  and  sicldy  from  confinement,  and  possibly  over- 
study,  or  from  menstrual  irregularity.  In  such  persons  anything  which  pro- 
duces habitual  inclination  of  the  spine  to  one  side,  as  the  habit  of  standing  on 
•one  leg,  acting  on  the  lumbar  spine,  or  the  habit  of  carrying  a  burden  (such 
as  a  nurse-child)  on  one  arm,  acting  on  the  dorsal  region,  may  prove  the 
starting-point  of  more  extensive  deformity.  The  muscles  are  now  thrown 
into  irregular  action  ;  and  as  the  attachments  of  the  muscles  on  the  convex 
side  of  the  curve  are  approximated  their  fibres  become  indurated  and  thrown 
into  chronic  action,  while  the  stretched  muscles  on  the  other  side  are  pro- 
portionally weakened  and  inactive.  The  displaced  vertebrae  are  also  changed 
in  shape  by  pressure,  so  that  when  the  deformity  has  lasted  long  the  bodies 

'  Eulenberg  says  that  in  Germany  the  disease  begins  earlier  than  this — from  six  to 
ten  years  of  age— and  refers  the  earlier  origin  of  the  disease  there  to  the  earlier  period 
at  which  children  are  put  to  school.    See  '  Lond.  Med.  Eecord,'  1877,  p.  432. 
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of  the  vertebrjB  are  much  thicker  on  the  convex  than  on  the  concave  side  of 
the  curve,  and  the  transverse  processes  are  almost  locked  together,  and  the 
deformity  is,  at  that  stage  at  least,  incurable.  When  the  spine,  in  either  the 
lumbar  or  dorsal  region,  is  thus  primarily  curved  a  somewhat  similar  secondary 
incurvation  commences  in  the  dorsal  or  lumbar  region,  produced  by  the  efforts 
necessary  to  maintain  the  balance  of  the  body.  This  secondary  curve  is, 
however,  always  less  marked  than  the  primary  one.  A  third  compensatory 
curve  in  the  cervical  region  may  sometimes  be  traced  in  cases  of  extreme 
lateral  curvature,  as  in  Fig.  239.  Lateral  curvature  in  the  dorsal  region 
produces,  in  the  first  place,  a  displacement  of  the  ribs  and  scapula  upwards 
on  the  convex  side  of  the  curve,  so  that  that  shoulder  is  raised  higher  than 
the  other.  This  is  commonly  on  the  right  side  ;  and  the  first  thing  which 
attracts  attention  is  the  '  growing  out '  of  that  shoulder,  as  it  is  termed. 
When  the  deformity  is  extensive  and  confirmed,  the  thorax  will  be  greatly 
altered  in  shape,  so, that  the  ribs  are  flattened  do-^vn,  the  intercostal  spaces 
nearly  obliterated,  and  the  cavity  for  the  lung  greatly  narrowed,  Avhile  on 
the  other  side  it  is  the  reverse.  In  the  lumbar  curve  the  distance  between 
the  last  rib  and  the  ilium  (i.e.  the  flank)  is  much  increased  on  the  convex 
side  of  the  curve,  while  on  the  concavity  it  is  so  much  diminished  that  the 
patient  is  sometimes  annoyed  by  the  rib  impinging  on  the  ihum  ;  this  produces 
considerable  falling  in  of  that  flank.  The  hip  also  is  raised  and  prominent  on 
the  convex  side  of  the  curve. 

The  diagnosis  is  generally  simple.  The  patient  being  stripped,  the  Hne 
of  the  spinous  processes  should  be  dotted  wdth  ink  as  she  stands  with  both 
feet  flat  on  the  ground  and  planted  together.  She  should  then  be  made  to 
stoop ;  the  position  of  the  shoulders  should  be  compared,  the  distance  between 
the  ilium  and  last  rib  on  either  side  ascertamed,  and  the  extent  of  the  thoracic- 
and  lumbar  curvatures  compared.  The  only  affections  of  the  spine  which  it 
is  possible  to  confound  with  lateral  curvature  are  :  a,  curvature  from  caries  ; 
h,  curvature  from  rickets ;  and  c,  curvature  from  empyema.  In  some  very 
rare  cases  of  caries  of  the  spine  the  sides  of  the  bodies  are  either  entirely  or 
chiefly  affected,  and  the  spine  falls  to  one  side  mstead  of  directly  backwards  ; 
but  on  attentively  investigating  the  history  of  such  a  case  there  is  never  any 
difficulty  in  discovering  its  nature  ;  the  curve  is  always  limited  to  a  few  only 
of  the  vertebra  instead  of  being  diffused  over  the  whole  region,  and  is  always 
accompanied  by  more  or  less  of  angular  deformity.  The  curvature  from 
rickets  is  usually  also  of  an  irregular  kind,  the  softened  vertebrte  projecting- 
backwards  as  well  as  to  one  side.  It  commences  at  quite  a  different  period 
of  life  from  the  ordinary  lateral  curvature,  and  is  generally,  if  not  always, 
accompanied  by  deformity  of  other  bones,  as  the  legs  or  forearms.  The 
curvature  which  follows  on  empyema  is  a  truly  lateral  curvature,  accompanied 
by  no  rotation,  and  is  always  easily  distinguished  from  lateral  curvature  by 
the  history  and  by  the  smuses.^ 

Having  fixed  the  diagnosis,  the  next  thing  which  is  to  be  done  is  to  ascer- 
tain the  cause  and  how  the  disease  has  commenced.  If  it  has  commenced  ia 
the  lumbar  region  as  a  consequence  of  inclination  of  the  pelvis  depending  on 
unequal  length  of  the  limbs  (as  in  diseased  hip),  the  first  step  in  the  treatment 
is  obviously  to  restore  the  length  of  the  limb  by  a  proper  boot,  and  thus  to 
act  on  the  pelvis.  If  it  seems  to  depend  on  a  habit  of  standing  on  one  leg  or  of 
dropping  one  shoulder,  that  habit  must  be  corrected,  and  the  patient  carefully 

'  On  the  difference  between  the  ordinary  lateral  curvature  and  that  from  empyema, 
see  Dr.  Little,  '  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  441. 
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drilled.    Any  habitual  exertion  that  tends  to  distort  the  spine  (as  carrying  a 
weight,  working  at  a  one-armed  trade,  &c.)  must  be  given  up.    Gymnastic  ex- 
ercises which  call  the  muscles  of  the  two  sides  of  the  body  into  equable  action 
are  extremely  useful,  under  careful  supervision,  in  the  early  stage  of  the  disease. 
A  long  rest  in  the  recumbent  position,  and  with  the  body  in  a  perfect  state  of 
extension,  in  the  middle  of  the  day,  after  dinner,  is  also  very  desirable,  as 
avoiding  over-fatigue.    The  general  health  must  be  cared  for,  and  steel  is 
generally  indicated.  An  apparatus  (Fig.  240)  used  formerly  to  be  applied  to 
press  gently  on  the  convex  side  of  the  curve  in  the  back  and  to  separate  the 
ribs  from  the  ilium  in  the  concavity  of  the  loins,  but  is  now  believed  to  be  of 
very  Uttle  use,  and  is  very  rarely  employed.    When  the  curve  is  pronounced 
and  the  disease  inveterate,  nothing  can  be  done  to  correct  the  existing  de- 
formity, though  the  application  of  an 
instrument  may  be  still  advisable,  in 
order  to  prevent  it  from  increasing. 

Dr.  Sayre's  treatment,  described 
above,  has  been  tried  in  cases  of  lateral 
curvature  also,  and  seems  to  me  very 
applicable  to  such  cases.  But  here 
great  care  must  be  taken,  in  applying 
it,  to  see  that  the  spine  is  straightened 
as  much  as  possible  before  the  plaster 
is  apphed  ;  and  I  think  the  dressing 
should  be  frequently  renewed,  in  order 
to  see  that  it  does  not  injuriously  con- 
fine the  parts,  and  also  to  renew  the 
extension.  On  this  account  the  poro- 
plastic  felt  jacket  is  preferable  to  the 
plaster-of-Paris  one,  since  it  can  easily 
be  taken  off,  for  purposes  of  examination  and  cleanliness,  and  can  as  easily 
be  reappHed.  Care  must  be  taken  that  the  jacket  should  always  be  reapplied 
whilst  the  patient  is  suspended. 

Recently  many  practical  surgeons  have  come  to  the  conclusion  that  these 
cases  are  better  treated,  Avithout  any  mechanical  appliance  whatever,  by  re- 
moving, as  far  as  possible,  the  excitmg  causes  of  the  deformity  ;  by  improving 
the  general  health  and  muscular  tone,  and  at  the  same  time  combining  a 
judicious  selection  of  muscular  exercises  wdth  partial  recumbency.  And 
there  can  be  no  question  that  in  the  earUer  stages  of  the  disease,  before  there 
is  much  structural  change  and  confirmed  rigidity,  much  may  be  done  in  this 
way  to  lessen  the  deformity  and  effect  a  cure.    In  this  country,  we  are  much 
indebted  to  Mr.  Roth  for  the  attention  which  he  has  drawn  to  this  plan  of 
treatment  and  to  the  care  with  which  he  has  worked  out  its  details.  The 
following  are  briefly  the  lines  on  which  Mr.  Roth  conducts  the  treatment  of 
these  cases  : — a.  He  re-educates  the  patient's  muscular  sense  as  to  an  erect  and 
improved  position,  by  inducing  her  to  assume  such  a  posture  by  a  voluntary 
effort  before  a  looking-glass,    h.  He  instructs  the  patient  to  maintain  this 
improved  position  at  all  times,  whether  sitting  or  standing,   c.  He  takes  care 
that  no  article  of  clothing  shall  interfere  with  the  resumption  of  an  im- 
proved or  perfectly  normal  position  of  the  patient's  spine  and  trunk,    d.  He 
attends  to  the  patient's  general  health,    e.  Finally,  he  systematically  trains 
the  spinal  and  other  muscles  by  a  series  of  exercises,  for  the  description  of 


Fig.  240.  Apparatus  for  supporting  tlio  spine  and 
pressing  tlie  projecting  part  of  tlie  thorax  and 
spine  towards  the  middle  line  in  a  case  o£  lateral 
curvature. 
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Avhich  space  cam.ot  be  found  in  this  work,  but  wliich  the  reader  will  find 
given  n.  lull  by  Mr.  Eoth  in  the  '  Jh-itish  Medical  Journal,'  May  la 

Other  I  The  Other  curvatures  of  the  spinal  column  are  kyphosis,  or  the  general 

^^^^^^;-o-PO«tenor  curve  which  is  common  in  weakly  children  Ind  in  old  men 

SoS^ '    Til  t     1 T  ^^.^^^^^^'^^•^'^tio"  °f  tl^e  bodies  of  the  lumbar  vertebrae  forwards.' 

lordo.a.  The  term  kyphosis  is  sometimes  applied  to  all  antero-posterior  displacement 
including  angu  ar  curvature  ;  but  it  seems  to  me  better  to  speak  of  the  lattei- 
by  Itself.  Kyphosis  occurs  in  early  infancy  from  mere  relaxation.  In  fact 
the  spme  has  no  pronounced  curves  in  early  life,  and  when  the  baby  is  made 
to  sit  up  for  a  time  the  back  will  always  be  found  to  be  bowed  ;  but  this  bend 
is  only  temporary,  and  is  effaced  by  suspending  the  body  from  the  shoulders. 
Weakly  children  suffer  in  the  same  way  from  what  is  called  in  schools  '  cafs- 
back '-the  chm  poking  forward  and  the  spine  projecting  often  to  such  an 
extent  that  the  case  is  mistaken  for  one  of  incipient  angular  curvature  But 
attentive  examination  shows  that  the  curve  is  uniformly  distributed,  unaccom- 
panied by  pam  or  inflammation,  and  capable  to  a  great  extent,  if  not  entkely 
of  obliteration  by  gentle  extension  or  suspension.  It  will  disappear  with  rest' 
strengthening,  and  correction  of  any  lazy  habit  of  stooping  ;  or,  if  extreme' 
some  bandage  to  the  back  may  be  necessary.  The  kyphosis  of  old  age  can 
hardly  be  mistaken.  It  is  not  susceptible  of  more  than  partial  rehef  fi-om 
rest  and  support. 

Lordosis,  or  saddleback,  is  caused  chiefly  by  disease  or  congenital  disloca- 
tion of  the  hip  (Pig.  229,  p.  602).  It  is  therefore  a  secondary  change,  the 
treatment  of  which  must  consist  mainly  in  the  correction  of  the  primary 
displacement.  The  forward  inclination  of  the  peMs  which  produces  the 
lordosis  IS  necessitated  by  the  backward  displacement  of  the  centre  of 
gravity  of  the  body  caused  by  the  dislocation  of  the  hip.  Hence  the  first  step 
IS,  if  possible,  to  remedy  this  displacement.  This  may  be  sometimes  effected, 
in  congenital  dislocation,  by  fixing  the  head  of  the  bone,  if  movable,  in  or 
near  its  natural  position,  or  in  ankylosis  by  dividing  the  neck  of  the  bone 
and  putting  the  limb  straight.  When  this  has  been  done  extension  by  an 
appropriate  instrument  will  diminish  the  lumbar  curve,  though  it  is  not 
probable  that  it  will  succeed  in  wholly  rectifying  it. 

Ankylosis.  Ankylosis  of  the  spine  is  another  condition  not  very  uncommon  m  old  age, 
and  is  one  of  the  causes  of  the  rigidity  of  the  spine  in  advanced  life,  though 
by  no  means  the  only  or,  perhaps,  the  most  common.  It  is  probably  alhed 
to  or  associated  with  chronic  rheumatic  arthritis.  The  anterior  common 
ligament  is  often  in  these  cases  found  converted  into  a  mass  of  bone,  and 
the  ossification  seems  to  have  invaded  also  the  invertebral  discs.  It  is,  of 
course,  incurable. 

SeTL^'^     '    Tumours  of  all  kinds  may  be  found  in  the  spinal  canal,  but  I  cannot  spare 
e  spine.    ^^^^  space  required  for  their  detailed  description,  nor  do  I  consider  it  necessary. 

The  symptoms  are  those  of  irritation  or  of  pressure  on  the  cord,  together 
with  absence  of  proof  of  any  disease  in  the  bones  ;  but  the  diagnosis  is  seldom 
made  quite  confidently  till  a  post-mortem  examination  shows  the  nature  of 
the  tumour.'    The  only  other  affection  I  shall  speak  of  is  the  sarcomatous 

'  Mr.  Victor  Horsley  has  recorded  a  case  in  which  he  removed  a  myxoma  about  the 
size  of  a  filbert  from  the  si>inal  canal,  which  was  comiiressing  the  sfjinal  cord  and  causing 
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deposit  wliich  is  found  in  the  bones  of  the  spinal  cohimn,  as  a  primary  disease, 
and  the  carcinomatous  as  secondary  to  cancer  in  other  parts,  and  especially  to 
scirrhus  of  the  breast.'  The  disease  is  seen  at  all  periods  of  life  (Mr.  Hawkins 
relates  the  case  of  a  child  five  years  of  age),  but  is  more  common  after 
middle  age.  The  symptoms  are  often  very  severe — great  pain,  severe  mus- 
cular spasms  from  irritation  of  the  nerves  emerging  from  the  affected  portion 
of  the  spine,  paralysis  more  or  less  extended,  rapid  emaciation,  and  death. 
When  the  disease  occurs  primarily  the  diagnosis  can  only  be  confidently 
made  if  the  tumour  can  be  felt ;  though  the  severe  localised  pain  and  the 
rapid  wasting  may  cause  a  suspicion  of  the  nature  of  the  malady.  In 
cases  where  cancer  in  other  parts  has  preceded,  or  is  still  present,  less  hesi- 
tation will  be  felt.^  All  that  can  be  done  is  to  soothe  the  patient's  sufferings 
by  the  free  use  of  narcotics,  and  to  insist  on  total  rest. 

Spina  bifida  is  a  tumour  formed  by  a  congenital  hernia  of  the  spinal  mem-  Spina 
branes  (dura  mater  and  arachnoid)  through  a  cleft  left  in  the  arches  of  the  ' 
vertebrae  by  mcomplete  coalescence  of  their  laminte.  The  disease  is  more 
common  in  the  lumbar  than  in  any  other  region  (though  it  may  occur  in 
either  the  cervical  or  the  dorsal),  and  this  is  consistent  with  the  fact  that  the 
closure  of  the  arches  takes  j)lace  gradually  from  above  downwards.  As  in 
the  analogous  tumours  in  the  brain  (meningocele),  there  is  not  only  want  of 
closm-e  of  the  bones,  but  also  dropsical  effusion  in  the  sac  of  the  membranes. 
The  sac  of  the  tumour  is  formed  by  the  skin  and  the  dura  mater  and  arach- 
noid, but  it  always  contains  the  cerebro- spinal  fluid  {spinal  meningocele). 
Sometimes  also  the  pia  mater  and  the  cord,  or  in  the  lumbar  region  the 
nerves  of  the  cauda  equina,  are  carried  into  the  sac  yvieningo -myelocele), 
and  united  to  it  in  the  middle  line  (Fig.  241) ;  and  again,  sometimes  the  cen- 
tral canal  of  the  spinal  cord  becomes  dilated  and  forms  the  sac  cavity,  the 
inner  lining  of  which  consists  of  the  expanded  and  atrophied  substance  of 
the  coxdi  {sy  ringo-myelocele).  In  some  cases  the  skin  is  more  or  less  deficient 
over  the  tumour,  exposing  the  membranes,  through  which  the  fluid  shines  as 
through  a  thin  bladder.  On  the  other  hand,  the  skin  has  been  found  much 
thicker  than  natural.  There  are  often  other  deformities,  such  as  clubfoot, 
harelip,  hydrocephalus,  or  meningocele  ;  and,  if  the  child  survives,  permanent 
paralysis  of  the  sphincters  or  paraplegia  may  result.  But  as  a  general  rule 
such  children  do  not  long  survive.  The  tumour  often  bursts,  and  fatal  con- 
vulsions come  on,  or  the  child  is  too  weakly  to  resist  some  of  the  ordinary 
ailments  of  infancy.  Still  there  are  cases  on  record  in  which  a  person  with 
spina  bifida  has  been  Imown  to  survive  to  and  beyond  middle  life  ^  without 
■any  apparent  drawback  from  the  disease  ;  and  at  least  one  remarkable 
instance  is  recorded  in  which  a  tumour  which  was  believed  to  have  been  a 

■acute  pain,  with  complete  antesthesia  and  paraplegia  in  the  parts  below,  by  removing  the 
spines  and  laminro  of  the  gi-eater  part  of  the  third,  the  fourth,  and  the  fifth  dorsal  verte- 
ircB.  The  patient  recovered,  and  gradually  his  pain  diminished,  and  motor  power  re- 
turned to  his  lower  limbs,  so  that  after  seven  months  it  had  become  almost  natural. — 
"Brit.  Med.  Journ.'  vol.  i.  1888,  p.  191. 

'  See  Ctesar  Hawkins's  '  Contributions  to  Path,  and  Surg.'  vol.  i.  p.  380.    '  Med.-Chir. 
Trans.'  vol.  xxiv.  p.  45. 

I  saw  a  singular  case  of  cancer  once,  in  which,  after  severe  pain  in  the  spine,  but 
without  paraplegia,  one  of  the  vertebrte  was  found  to  crepitate  distinctly  on  the  other. 
After  a  few  days  this  symptom  disappeared,  the  soft  mass  having  grown  in  between  the 
two  vertebrtB. 

'  In  a  published  case  the  patient  survived  to  the  age  of  fifty,  and  I  have  heard  of 
older  cases  in  private.    See  Holmes's  '  Surg.  Dis.  of  Childhood,'  p.  83. 
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spina  bifida  (though  it  was  more  probably  a  meningocele)  gradually  lost  its 
communication  with  the  cerebro-spinal  canal,  and  was  removed  from  the  back 
of  the  neck  as  a  simple  cyst ;  '  and  other  instances  of  spontaneous  cure  are 
recorded.  Viewing,  then,  the  great  danger  of  any  effectual  surgical  treat- 
ment, it  seems  better  to  watch  the  case  carefully,  and  not  to  interfere  unless 
the  tumour  is  growing.  In  that  case  the  tumour  should  be  tapped  with  a 
fine  trocar  on  one  side,  since  when  the  nerves  are  in  the  sac  they  always 
adhere  in  the  middle  line,  and  as  much  of  the  fluid  should  be  drawn  off  as 
will  decidedly  reheve  the  tension.  A  shield  or  compress  of  gutta-percha,  well 
padded,  should  then  be  apphed.  Under  this  treatment,  by  repeated  tapping, 
some  cures  have  been  effected.  ^  In  other  cases  there  seems  no  doubt  that 
a  radical  cure  has  been  produced  by  the  injection  of  tincture  of  iodine.  The 
plan  which  has  had  most  success  is  that  introduced  by  Dr.  Morton  of 
Glasgow.3  He  uses  a  solution  of  iodine  gr.  x.  and  iod.  of  pot.  5ss.  in  an  oz. 
of  glycerine,  of  which  about  haK  a 
drachm  is  injected  into  the  sac  after 
the  tumour  has  been  about  half- 
emptied.  Every  precaution  must  be 
taken  to  avoid  the  entrance  of  air 
during  the  operation,  and  to  keep  the 
pmicture  securely  closed  afterwards. 
It  may  be  necessary  to  repeat  the 
injection.  A  recent  volume  (vol.  xviii.) 
of  the  Clinical  Soc.  Trans,  contams  a 
very  interesting  and  complete  report 
on  Spina  Bifida  and  its  treatment 
by  Morton's  method,  to  which  I  would 
refer  the  reader  for  many  details  of  the 
pathological  anatomy  of  the  disease 
and  the  results  of  various  methods  of 
treatment  for  which  my  space  is  in- 
sufficient. The  reporters  believe  that 
the  treatment  by  iodine  injection  is 
the  one  which  most  nearly  imitates  the 
process  of  natural  cure,  and  is  there- 
fore most  widely  applicable,  and  they 
formulate  their  conclusions  on  the  subject  as  follows  : — 

'  1.  Notwithstanding  many  failures,  the  plan  of  treatment  by  mjection  is 
the  best  with  which  we  are  acquainted,  and  the  only  one  which  we  feel 
justified  in  recommending. 

'  2.  A  more  careful  selection  of  cases  than  has  hitherto  been  made  is 
necessary. 

'  3.  Marasmus,  hydrocephalus,  and  intercurrent  disease  contra-mdicate 
the  oj)eration. 

'  4.  In  cases  in  which  the  operation  may,  ncvertheloss,  be  legitimately 
performed,  we  should  consider  the  following  as  unfavourable  circum- 
stances : — 

'  a.  Distinct  evidence  of  the  cord  being  in  the  shown  by  um- 

bilication  or  a  longitudinal  furrow. 


Fig.  241.  Spina  bifida,  taken  from  a  child  who  died 
a  fortnight  after  birth,  the  imniediat«  cause  of 
death  being  sloughing  of  the  parietes  of  the  sac. 
The  arches  of  the  three  lower  vertebra;  and  part 
of  the  sacrum  are  deficient.  The  Cauda  equina 
passes  into  the  tumour,  and  some  of  the  nerves  are 
spread  out  upon  the  iimer  wall  of  the  sac,  whilst 
others  intersect  its  cavity. — St.  George's  Hospital 
Museum,  Ser.  v.  No.  54. 


'  Solly,  '  Mcd.-Chir.  Trans.'  vol.  xl.  p.  19. 
Sir  A.  Cooper,  '  Med.-Cliir.  Trans.'  vol.  ii. 


'  The  Treatment  of  Spina  Bifida  by  a  new  method.'    Glasgow,  1877. 
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'  i3.  A  very  thin  membranous  or  ulcerated  sac. 
*  y.  Previous  rupture  of  the  sac. 

'  d.  The  occurrence  of  a  distinct  impulse  between  the  tumour  and  the 
anterior  fontanelle  ;  or  a  sac,  the  contents  of  which  are  easily 
returned  into  the  spinal  canal. 
'  f .  A  very  early  age  of  the  patient. 
'  5.  The  best  result  is  to  be  hoped  for  in  children,  who  have  reached  the 
age  of  two  months,  in  whom  there  is  no  paralysis  or  hydrocephalus,  and 
when  the  sac  is  covered  by  healthy  skin.' 

Attempts  have  been  made  in  tumours  which  are  pedunculated— and  which, 
therefore,  are  less  hkely  to  contain  the  cord  or  nerves— to  obHterate  the 
neck  by  the  gradual  pressure  of  a  clamp  ;  and  such  tumours  have  even  been 
successfully  removed.^  It  must  be  left  to  the  surgeon's  own  judgment  whether 
he  thmks  it  justifiable  to  risk  this  last  resource.  The  pedunculated  condition 
of  the  tumour  and  its  high  position  are  doubtless  favourable  circumstances 
for  the  success  of  the  attempt.  Yet  it  might  be  argued  that  such  tumours 
would  very  probably  remain  inactive.  I  have  never  but  once  performed  the 
operation  myself,  and  then  on  a  tumour  in  the  loins,  in  the  case  of  a  girl 
set.  8,  whose  life  was  rendered  intolerable  from  permament  paralysis  of  the 
sphincters ;  but  spinal  meningitis  soon  set  in,  and  proved  fatal  by  opistho- 
tonos. 

I  ought  to  add  that  there  are  tumours  which  may  be  mistaken  for  spina 
bifida.  I  have  seen  a  fatty  tumour  allowed  to  grow  to  an  enormous  size, 
under  the  idea  that,  being  situated  in  the  middle  line  of  the  spine,  it  was  a 
spina  bifida  ;  but  this  was  only  for  want  of  careful  examination.  But  con- 
genital subcutaneous  tumours,  when  situated  exactly  in  the  middle  line,  may 
lead  to  greater  difficulties.^  In  almost  all  spina  bifida  tumours,  hoAvever,  the 
sac  swells  up  when  the  child  cries,  and  the  edges  of  its  aperture  can  be  felt 
when  it  is  flaccid.  Some  malformations  are  classed  with  spina  bifida  in  which 
the  whole  spinal  lamina  are  deficient ;  but  they  are  of  little  practical  interest, 
being  incompatible  with  life. 

'  Wilson,  in  '  Path.  Trans.'  vol.  xiv.  p.  214.  Several  other  cases  have  been  since 
recorded.  I  may  refer  to  two  recently  operated  on  at  Leeds,  and  reported  in  the  '  Brit. 
Med.  Jom-n.'  Dec.  30,  1882,  p.  1297,  by  Mr.  Eobson,  and  April  14,  1883,  p.  719,  by  Mr- 
Jessop.  Also  to  a  series  of  four  cases  operated  on  by  Mr.  Eobson  {'  Clin.  Soc.  Trans.'  vol. 
xviii.  p.  216).  In  one  of  these  the  skin  was  separated  from  the  spinal  membranes  and 
the  latter  sewn  together  separately  from  the  skin  and  on  a  different  line.  Some  rabbit's 
periosteum  was  also  implanted  between  the  skin  and  the  membranes ;  but  did  not  appear 
to  produce  any  new  bone  to  fill  the  cleft,  as  had  been  hoped.  Success  was  obtained  in 
three  out  of  the  four  cases. 

See  T.  Smith,  in  '  St.  Bartholomew's  Hospital  Eeports,'  vol.  ii.  p.  25. 
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CHArTER  XXV. 

DISEASE  OP  MUSCLES  AND  BURS.E. 

Sde"      J^'^^f  ^'^Pt^^-^  ^'om  injury  such  as  occurs  not  unfrequently  in 

and  tlie  pectoral  muscle  when  a  man  in  falling  grasps  at  a  bar  and  suddenly  brines 

tendons.  the  whole  momentum  of  his  body  to  bear  on  the  flaps  of  the  axilla  ;  or  from 
over-exertion,  as  is  common  in  the  gastrocnemius  ; '  or  from  spasm,  as  occm-s 
sometimes  m  the  rectus  abdominus  in  cases  of  tetanus  (see  page  72).  The 
usual  seat  of  rupture  is  at  the  junction  of  the  muscle  and  tendon,  but  it  very 
commonly  also  takes  place  in  the  centre  of  the  muscular  belly,  as  is  seen  in 
the  pectoralis  major  and  the  biceps  flexor  cubiti.'''  The  diagnosis  is  easy 
when  the  accident  is  recent,  from  the  hollow  which  replaces  the  natural  out- 
line of  the  muscle  ;  but  when  the  injury  is  of  some  standmg,  and  the  seat  of 
rupture  has  been  filled  up  with  the  products  of  inflammation,  it  is  very  diffi- 
cult to  distinguish  it  from  some  form  of  innocent  tumour. 

The  treatment  consists  in  relaxing  the  muscle  by  some  apparatus  which 
will  bring  its  two  ends  nearer  together,  and  by  careful  and  even  bandagmg, 
in  order  to  push  the  muscular  fibres  downwards  and  diminish  the  gap.  The 
prospects  of  ultimate  recovery  in  the  case  of  the  gastrocnemius,  which  is  the 
muscle  most  commonly  the  seat  of  this  mjury,  are  good.  Hunter,  we  are 
told,  '  did  not  confine  himself  to  bed  for  this  accident,  but  continued  to  walk 
about  during  the  cure.  His  mode  of  treatment  was  to  keep  the  heel  raised, 
and  to  compress  the  muscle  gently  with  a  roller,  by  which  any  fresh  separa- 
tion of  the  ends  of  the  tendon  by  spasmodic  or  involuntary  contraction  was 
prevented,  for  he  fomid  that  by  no  vohmtary  impulse  could  he  excite  them 
to  contract  after  the  rupture  of  their  tendon.  ...  It  was  ascertained  at 
Mr.  Hunter's  death  that  the  union  of  the  ruptured  tendon  was  by  ossific 
deposition,' 

Severe  sprain  or  rupture  of  some  muscle,  tendon,  or  ligament  is  of  frequent 
occurrence  in  playing  the  fashionable  game  of  lawn-tennis.  Thus,  slight 
swelling,  with  tenderness,  over  the  pronator  radii  teres,  with  pain  in  bring- 
ing the  muscle  into  action,  is  spoken  of  as  the  '  lawn-tennis  arm,'  ^  and  a 
rupture  of  the  tendon  of  the  plantaris  muscle  as  the  '  lawn-tennis  leg  ' ; 
while  a  partial  rupture  of  some  of  the  ligaments  of  the  Imee,  leading  some- 
times to  general  synovitis  and  prolonged  lameness,  is  also  not  uncommon 
from  over-exertion  in  this  game.  Of  course,  any  of  these  injuries  (especially 
the  rupture  of  the  plantaris  tendon)    may  be  met  with  from  other  causes. 

Another  not  unfrequent  injury  of  muscles  is  where  the  sheath  is  more  or 
less  torn  and  the  muscle  displaced  to  some  extent  from  its  bed — a  lesion  some- 
times spoken  of  as  '  dislocation  '  of  the  muscle.  "We  meet  not  very  uncom- 
monly with  the  partial  form  of  this  injury ;  but  the  complete,  in  which  the 

John  Hunter  ruptured  the  tendo  Achillis  in  dancing,  at  the  age  of  forty.— Hunter's 
Works,  vol.  i.  p.  34. 

^  In  some  cases  it  is  probable  that  only  the  fascia  covering  the  muscle  may  have  been 
torn,  allowing  the  fibres  to  protrude  through  the  rent  when  the  muscle  acts,  but  not  in. 
volving  any  actual  lesion  of  the  muscle  itself. 

=  See  Morris,  in  '  Lancet,'  July  29,  1882. 

<  Judson,  'Lond.  Med.  Kecord,'  1881,  p.  4G2. 
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Avliole  belly  of  a  muscle  has  been  displaced,  is  far  less  common.  The  treatment 
consists  in  careful  replacement  as  far  as  possible  at  the  earliest  moment 
after  the  injury  (under  anaesthesia  if  necessary),  and  careful  position, 
bandaging,  and  rest  for  about  a  month. 

This  seems  the  best  place  to  speak  of  an  injury  which  is  sometimes  met  Disiocatioa 
with  in  other  parts  of  the  body,  but  much  more  commonly  at  the  ankle  than  °^  tendons, 
elsewhere — viz.  dislocation  of  a  tendon  from  its  groove  without  injury  to  the 
tendon  itself.  The  dislocation  is  either  produced  at  once,  or  a  previous  spram 
has  somewhat  loosened  its  connection  with  its  sheath,  and  it  gives  way  alto- 
gether in  a  second  accident.  The  peroneus  longus  is  far  more  commonly  dislo- 
cated than  any  other  tendon :  but  the  peroneus  brevis  and  the  tibialis  pos- 
ticus have  also  been  found  to  be  displaced  ;  and  Sir  J.  Paget  •  alludes  to 
three  cases  in  his  experience  in  which  the  extensor  tendon  of  the  middle 
finger  has  slipped  over  the  heads  of  the  metacarpal  bone  and  first  phalanx 
(an  accident  I  have  myself  witnessed),  as  well  as  to  a  preparation  in  the 
Museum  of  St.  Bartholomew's  Hospital  of  the  long  tendon  of  the  biceps 
dislocated  from  its  groove.  When  the  tendon  is  superficial,  the  signs  of  the 
injury  are  evident.  The  peroneus  longus  tendon,  for  instance,  or  the  ex- 
tensor tendon  of  the  finger  may  be  distinctly  traced,  and  may  be  slipped 
back  to  its  proper  position,  on  relaxing  the  parts.  Dislocation  of  the  deeper 
tendons,  such  as  that  of  the  biceps,  is  probably  (as  Sir  J.  Paget  believes)  an 
injury  whose  precise  nature  could  hardly  be  verified  ;  and,  in  fact,  there  is 
still  much  controversy  on  the  subject  (see  p.  277).  When  the  nature  of  the 
case  can  be  ascertained  the  tendon  should  be  replaced,  and  confined  in  posi- 
tion by  a  pad  or  other  appropriate  apparatus  ;  but  it  often  remains  loose  for 
an  indefinite  time — at  least,  this  seems  to  be  the  case  with  the  peroneus 
longus.  My  patient,  who  had  the  extensor  tendon  of  a  finger  displaced,  soon 
completely  recovered.^ 

Inflammation  of  muscles,  as  far  as  it  can  be  distinguished  from  that  of  infiamma- 
other  parts,  may  be  caused  by  injury,  or  occurs  hi  the  course  of  rheumatism.  |^°°gigg 
It  frequently  takes  place  in  pytemia,  and  then  rapidly  runs  on  to  suppuration. 
The  '  gummatous  '  tumours  which  form  in  the  tertiary  stage  of  constitutional 
syphihs  may  often  be  recognised  in  large  muscular  masses,  such  as  the 
gastrocnemius  or  the  scapular  muscles,  forming  rounded,  hard,  movable 
tumours,  which  are  painful,  especially  at  night,  and  are  very  slow  in  their 
progress.  They  show  very  little  tendency  to  suppurate.  They  are  usually 
quickly  removed  by  a  course  of  iodide  of  potassium,  perhaps  assisted  by 
iodine  externally. 

The  sheaths  of  the  long  tendons  of  the  forearm  are  often  found  inflamed  luflamma 
after  excessive  exercise — as  after  a  hard  day's  rowing — forming  a  long  Jign^g^ 
sausage- shaped  swelling,  inflamed  and  tender,  and  giving  a  peculiar  creak-  Teno- 
ing  sensation  to  the  finger  when  the  muscle  acts  and  sets  in  motion  the  ^'J''^""''^''''- 
lymph  contained  in  its  sheath  ('  tenosinite  crepitante '  of  French  authors). 
This  inflammation  usually  subsides  rapidly  by  rest  and  the  application  of 
ioduae. 

'  '  Clin.  Lect.  and  Essays,'  p.  86. 

■-  A  large  number  of  cases  and  references  bearing  on  this  subject  are  collected  in  an 
interesting  little  pamphlet,  entitled  '  Surgical  Cases  read  before  the  Boston  Society  for 
Medical  Observation,'  by  Dr.  H.  H.  A.  Beach,  Cambridge,  U.S.,  187G.  See  also  a  very 
interesting  clinical  lecture  by  Mr.  Callunder  on  Dislocations  of  Muscles,  'Brit.  Med. 
Journ.'  July  13,  1878. 
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Whitlow.         Wliitlow  is  a  popular  name  given  to  iiiflammatioH  in  or  in  the  neighbour- 
hood of  the  sheath  of  one  of  the  flexor  tendons  of  the  fingers.  Surgically 
speaking,  however,  there  are  various  forms  of  this  disease.    The  connnon 
whitlow,  or  paronychia,  consists  usually  of  a  collection  of  purulent  fluid 
between  the  skin  and  epidermis  (' phlyzacious  pustule,'  as  it  is  sometimes 
called),  and  requires  nothing  but  the  division  of  the  epidermis  and  a  little 
common  dressing.    In  other  cases  abscess  forms  in  the  areolar  tissue  of  the 
last  phalanx,  generally  from  the  introduction  of  some  septic  material  througli 
a  slight  scratch.   It  is  extremely  painful,  and  should  be  early  opened.  This, 
however,  involves  no  danger  to  the  finger.    But  the  acute  inflammation 
inside  the  sheath  of  the  tendon  (paronychia  tendinosa,  or  periosteal  whitlow) 
is  a  very  serious  disease,  and  is  too  often,  through  the  mismanagement  of 
ignorant  persons,  permitted  to  go  on  to  the  destruction  of  the  finger,  or  even 
of  the  hand.    It  arises  usually  after  a  punctured  or  poisoned  wound,  some- 
times without  known  cause,  as  a  deep-seated  and  very  painful  swelling, 
generally  in  the  middle  phalanx  of  the  finger,  with  very  little  redness,  and 
with  a  very  slight  amount  of  swelling  compared  to  the  pain,  which  is  often 
so  violent  as  to  prevent  the  patient  from  sleeping.    The  part  is  exquisitely 
tender  ;  it  is  too  tense  for  fluctuation  to  be  felt,  but  matter  wall  almost 
certainly  form  in  a  very  short  time,  and  an  incision  is  urgently  needed, 
whether  suppuration  has  or  has  not  taken  place.    The  relief  to  the  pain  and 
tension  afforded  by  a  free  and  deep  incision  in  the  middle  line  of  the  finger  is 
decisive  and  immediate  ;  and  if  the  incision  be  made  before  the  abscess  has 
formed,  so  much  the  better  for  the  integrity  of  the  part.    If,  on  the  other 
hand,  it  is  delayed,  the  inflammatory  effusion  will  separate  the  tendon  from 
the  vessels  which  supply  it,  and  cause  sloughing  of  the  tendon  ;  or  suppura- 
tion will  penetrate  the  periosteum ,  producing  necrosis  of  the  phalanx,  or  may 
even  burrow  backwards  into  the  palm  of  the  hand  and  destroy  the  whole 
function  of  the  member.' 

The  incision  is  very  painful,  although  the  pam  is  only  momentary,  and 
therefore  an  anaesthetic  may  be  given,  especially  as  it  renders  it  easier  to  in- 
cise the  parts  with  the  requisite  freedom.  The  bleeding  should  be  encouraged 
by  putting  the  hand  into  warm  water.  Afterwards  the  hand  should  be  ele- 
Abated  on  to  the  opposite  shoulder,  and  Hnt  steeped  in  hot  boracic  lotion,  under 
oil-silk,  applied. 

House-  The  most  common  of  all  the  diseases  of  bursas  is  that  enlargement  of  the 

maid's  bursa  patella  which  is  popularly  called  '  housemaid's  knee,'  inasmuch  as 
women  of  this  class  are  most  liable  to  it,  from  the  irritation  of  constant 
Imeeling  in  their  work.  It  is,  however,  by  no  means  confined  to  housemaids, 
nor  entirely  to  the  female  sex,  though  men  are  rarely  the  subjects  of  it.  The 
disease  is  also  sometimes  caused  by  injury,  with  extravasation  of  blood  into 
the  bursa.  In  either  case  the  effusion  must  be  referred  to  inflammation, 
though  frequently  of  so  low  a  type  that  no  inflammatory  appearances  are 
perceptible.  It  forms  a  prominent  rounded  tumour,  covering  the  lower  part 
Bursal  of  the  patella,  and  in  contact  below  with  the  capsule  of  the  joint,  usually  too 
abscess.  tense  to  allow  of  the  feeling  of  fluctuation,  though  in  other  cases  this  may  be 
perceptible.  There  is  generally  no  pain  or  mconvenience  at  first,  except  the 
obstruction  which  the  swelling  causes  to  kneeling  ;  but  afterwards,  from  per- 
sistence in  following  the  occupation,  acute  inflammation  often  comes  on,  with 

'  See  two  cases  recorded  by  Mr.  Tatiuii  in  '  Syst.  of  Surg.'  2nd  ed.  vol.  iii.  p.  548,  in 
both  of  which  amputation  of  the  forearm  became  necessary. 
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great  swelling,  cedema,  and  redness  extending  around  tlie  joint,  much  pain, 
rio'ors,  and  other  feverish  symptoms.  Such  cases  are  occasionally  mistaken 
for  ahscess  in  the  joint ;  but  the  buried  condition  of  the  patella  shows  that 
the  greater  part  at  least  of  the  abscess  is  external  to  the  articulation  ;  and 
though  it  is  no  doubt  possible  for  a  bursal  abscess  to  make  its  way  into  the 
joint,  yet  it  very  rarely  happens.  Such  abscesses  should  be  early  and  pretty 
freely  opened.  It  is  a  good  plan  to  make  an  incision  in  front,  then  pass  in 
a  director  and  cut  down  on  its  point  on  either  side  of  the  cavity,  so  as  to 
ensiu-e  a  depending  opening  on  either  side.  Bursal  abscesses,  as  far  as  I  have 
seen,  almost  always  do  well. 

The  ordinary  chronic  enlargement  consists  at  first  merely  of  the  bursa, 
filled  with  a  fluid  much  resembUng  syno\da,  and  containing  small  portions 

of  fibrine  ;  at  other  times  more  or  less  blood 
is  mixed  with  the  fluid.  As  disease  pro- 
gresses the  walls  of  the  bursa  thicken,  the 
portions  of  fibrine  in  the  fluid  increase, 
forming  a  number  of  '  millet-seed '  bodies 
Avhich  can  sometimes  ba  felt  creaking  in  the 
sac  when  it  is  handled.  As  the  thickness 
of  the  walls  increases  the  cavity  becomes 
encroached  upon — though  the  tumour  may 
increase  in  size  also — and  sometimes  the 
cyst  is  converted  into  a  solid  fibrous  tumour. 
Far  more  commonly,  however,  a  small  cavity 
containing  small  lumps  of  fibrine  or  altered 
blood  will  be  found  at  a  very  advanced  period 
of  the  disease ;  and  even  when  the  tumour 
is  solid  throughout,  its  centre  will  be  ob- 
served to  be  much  softer  and  more  succulent 
than  its  circumference  (Fig.  242). 

At  its  commencement  the  disease  is  very 
amenable  to  treatment.    Perfect  rest,  with 
slight  counter-irritation,  as  by  tincture  of 
iodine  or  a  blister,  repeated  from  time  to  time 
as  may  seem  necessary,  will  remove  the  swell- 
ing :  in  fact,  I  have  seen  many  of  these 
bursee  subside  altogether  by  simple  confine- 
ment to  bed.    The  objection  to  this  plan  of 
treatment  is  that  the  efl'usion  often  returns 
if  the  patient  persists  in  kneeling.    If  the 
cyst  is  large  but  not 
be  withdrawn  by  an  aspirator  and  pressure  applied 
bandage.    If,  however,  the  walls  of  the  bursa  appear 
is  any  evidence  of  lymph  in  the  cavity,  as  denoted  by  a  creaking  sound  on 
pressure,  the  most  efiicient  plan  is  to  treat  the  case  by  incision,  turn  out 
any  melon-seed  bodies  or  masses  of  lymph  which  may  be  contained  in  it, 
insert  a  drainage-tube  for  a  day  or  two,  and  dress  antiseptically.    When  the 
walls  are  much  thickened,  the  total  removal  of  the  tumour  is  the  most  advis- 
able course.    The  surgeon  will  remember  that  the  lower  part  of  the  tumour 
is  in  contact  with  the  capsule  of  the  jouit.    A  free  incision  is  to  be  made 
from  top  to  bottom  over  the  middle  line  of  the  tumour  and  the  skin  fully  dis- 
sected back  on  both  sides.   Then  the  upper  portion  of  the  tumour  is  separated 


Tig.  242.  Two  bursal  tumours,  i.e.  enlarged 
bursas  patellie,  whicli  liad  become  cou- 
verted  into  cystic  tumours  by  the  de- 
velopmeut  of  an  imperfect  fibrous  mate- 
rial in  their  walls,  leaving  only  a  cavity 
in  their  centre,  with  smaller  alveolar'in- 
terspaces  in  the  fibrous  tissue  composing 
their  walls.  Their  cavities  were  filled 
with  partially  decolourised  blood.  The 
enlargement  had  existed  for  about  two 
years.  The  tumours  were  removed  at  the 
same  operation  from  a  woman  aged  34, 
successfully.  (St.George'sHospital  Mu- 
seum, Ser.  iv.  No.  14b.) 


Bursitis,  or 
bursal  eu- 
larfrement. 


thick,  the  fluid  may 
with  an  indiarubber 
to  be  thick,  or  there 
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Affections 
of  various 
bursre. 


rom  the  penosteum  of  the  patella,  and  m  removing  the  lower  part  from 
the  capsule  of  the  jomt  care  is  taken  to  put  on  the  stretch  the  cellular  adhe- 
sions which  fix  It  and  divide  them,  with  the  edge  of  the  knife  turned  towards 
the  tumour.  In  this  way  it  is  impossible  to  wound  the  joint.  The  wound  is  to 
be  strapped  up  carefully,  and  the  hmb  put  on  a  sphnt  and  carefully  bandaged 
from  the  foot  upwards.  ^ 

Numerous  other  burste  exist  in  the  normal  condition,  or  are  developed 
from  constant  friction  beween  the  skin  and  an  underlying  bone.  There  is 
one  on  the  anterior  aspect  of  the  upper  end  of  the  tibia,  between  the  tubercle, 
of  the  tibia  and  the  hgamentum  patelL-B,  which  is  occasionally,  though 
rarely,  found  enlarged  ;  one  over  the  olecranon,  which  is  pecuharly  apt  to 
enlarge  m  miners,  from  the  attitude  in  which  they  constantly  work,  and  is 
therefore  denominated  '  miner's  elbow ' ;  and  several  in  the  popliteal  space  '  one 


Fig.  243.  Sketch  of  a  knee  affected  with  two  bursal  tumours.  The  upper  one  (a)  the 
ordinary  patella  bursa,  the  lower,  (b)  over  the  tubercle  of  the  tibia.  A  baud  has  been 
tied  between  them.— From  a  drawing  by  ilr.  H.  Higgins. 

of  which,  that  beneath  the  tendon  of  the  semi-membranosus  muscle,  is  com- 
paratively often  enlarged,  and  when  it  shares  the  pulsation  of  the  popHteal 
artery  has  been  mistaken  for  aneurism,  though  such  a  mistake  can  only  be 
accounted  for  by  carelessness.  The  bursa  under  the  tendon  of  the  psoas  is 
another  instance  in  which  a  natural  bursa  is  occasionally  enlarged.  The 
subject  has  been  treated  of  in  reference  to  the  diagnosis  of  hip-disease  on 
p.  497.  None  of  these  bursal  enlargements  (if  we  except  the  last)  are  difficult 
of  diagnosis  to  one  who  remembers  their  position  and  the  fact  of  their  occa- 
sional diseased  condition.  But  if  any  hesitation  is  felt  as  to  the  nature  of 
the  tumour  the  grooved  needle  will  solve  the  difficulty  at  once.  These  en- 
larged bursjE  must  be  treated  in  the  same  way  as  housemaid's  knee,  by  bhsters, 
iodine  injection,  or  incision.  And  if  they  suppurate,  as  some  are  very  prone 
to  do,  especially  that  over  the  olecranon,  they  should  be  laid  pretty  freely  open. 
Suppuration  in  this  bursa  often  produces  a  diffused  inflammation  extending 

'  For  an  account  of  the  normal  anatomy  of  these  bursjE  see  Gray's  'Anatomy,'  11th 
eel.  p.  541. 
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down  the  forearm,  which  is  sometimes  mistaken  for  phlegmonous  erysipelas, 
but  which  really  requires  no  treatment  beyond  the  free  evacuation  of  the 
bursal  abscess. 

In  treating  the  burste  which  are  comparatively  often  fomid  ui  the  popliteal 
space  the  surgeon  must  remember  that  those  at  the  outer  side  of  the  ham 
almost  always  communicate  with  the  joint,  and  that  beneath  the  tendon  of 
.the  semi-membranosus  not  unfrequently  does  so.  Great  care,  therefore,  is 
necessary  to  examine  the  limb  in  various  positions,  in  order  to  ascertain 
whether  this  is  the  case  before  any  active  treatment  is  undertaken.  The  com- 
xamiication,  if  it  exists,  can  generally  be  opened  by  flexing  the  knee,  and 
then  some  or  all  of  the  fluid  in  the  bursa  can  be  pressed  back  into  the  jomt. 
When  this  is  the  case  no  operation  is  admissible.  When  the  bursa  does 
not  appear  to  communicate  with  the  joint,  if  the  patient  sufi"ers  much  incon- 
venience from  the  presence  of  the  tumour,  and  external  applications  with 
Test  have  failed  to  cure  it,  it  will  be  justifiable  to  inject  it  with  iodine,  or  to 
put  a  fine  seton  through  it.'  But  such  burs£e  often  exist,  and  attain  a  large 
size,  without  giving  the  patient  any  trouble.  I  saw  a  man  once  who  had  been 
for  more  than  ten  years  an  able  seaman  in  Her  Majesty's  Navy,  and  who  had 
.never  suffered  in  the  least  from  the  presence  of  the  bursa,  though  it  was 
'Unusually  large. 

Bursse  of  new  formation  are  found  over  the  displaced  bones  in  clubfoot, 
■over  the  end  of  the  fibula  in  tailors,  and  in  many  parts  of  the  body  subject  to 
pressure  ;  and  accidental  or  irregular  bursas  are  met  with  in  various  parts — 
•e.g.  over  the  hyoid  bone  or  larynx — but  they  seldom  grow  to  a  size  requiring 
:any  serious  treatment. 

A  bunion  is  a  bursa  formed  over  the  half-dislocated  phalanx  of  the  great  Bunion, 
toe  from  the  pressure  of  the  boot.  It  is  often  followed  by  destructive  disease 
of  the  joint.  But  it  does  not  always  (at  least  at  first)  commmiicate  with  it. 
When  the  affection  is  confined  to  mere  inflammation  of  the  bursa,  rest  and 
isoothing  applications  will  probably  subdue  it,  and  its  recurrence  must  be 
■obviated  by  some  change  in  the  shape  of  the  boot.  If  it  suppurates  it  is 
i)etter  to  allow  it  to  burst  without  interference  ;  but  if  the  matter  will  not 
-come  to  the  surface  it  must  be  incised,  and  then  if  it  does  not  seem  to  com- 
municate with  the  joint  its  interior  may  be  rubbed  with  lunar  caustic  or  the 
;strong  nitric  acid,  in  order  to  procure  its  obliteration.  If  the  jomt  is  in- 
volved, the  shortest  and,  on  the  whole,  the  best  course  for  the  patient  is  to 
^amputate  the  toe,  though  if  the  patient  wishes  it  there  is  no  objection  to  the 
rxesection  of  the  diseased  joint.  It  is  doubtful,  however,  whether  this  opera- 
tion, even  if  successful,  will  leave  the  foot  more  useful  than  after  amputation 
•of  the  toe.^ 


Ganglion  is  the  name  given  to  an  enlarged  bursa  which  is  developed  in  Ganglion, 
^connection  with  one  of  the  tendons.  Such  bursfe  are  most  common  on  the 
back  of  the  wrist,  on  or  near  the  extensor  secundi  internodii  polhcis,  though 
they  are  not  rarely  developed  in  other  tendons.  The  exact  connection  of  the 
sac  with  the  tendon  does  not  seem  to  be  quite  clearly  ascertained.  It  forms  a 
small,  hard,  round  swelhng  at  the  back  of  the  joint,  and  the  mam  symptom 


'  On  the  frequent  connection  between  such  bursie  and  the  joint,  see  p.  473. 

'  I  am  speaking  of  cases  of  old  semi-dislocation  with  inflamed  bunion,  where  the  bones 
are  often  much  altered  in  shape,  and  the  tendons  rigid.  In  ordinary  disease  of  the  meta- 
tarso-phalangeal  joint,  there  is  no  doubt  that  excision  leaves  a  most  useful  foot. 
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which  it  causes  is  weakness  of  the  wrist  and  hand,  sometimes  to  an  extent 
which  is  hard  to  reconcile  Avith  the  apparent  triviahty  of  the  aflection.  It 
has  heen  clearly  proved  that,  in  some  cases  at  any  rate,  a  ganglion  owes  its 
origin  to  a  protrusion  of  the  synovial  membrane  of  the  wrist  or  carpal  joints,' 
and  this  is  probably  often,  if  not  always,  the  nature  of  those  gangha  which 
present  deep  in  the  wrist  under  or  close  to  the  radial  artery ;  but  that  the 
more  superficial  and  movable  ones  are  formed  in  the  same  way  is  at  any  rate 
unproved.  Nor  is  it  proved,  or  probable,  that  as  a  rule  they  have  any  open 
communication  with  the  sheaths  of  the  tendons,  though  they  are  believed  to. 
be  often  developed  by  an  outgrowth  from  them  originally,  the  communication 
between  it  and  the  sheath  of  the  tendons  having  become  obliterated. 

A  ganglion  almost  always  contains  a  clear  gelatinous  fluid  exactly  resem- 
bling thin  jelly. 

The  treatment  consists  in  freely  dividing  the  ganglion  subcutaneously, 
squeezing  out  the  contents,  and  applying  pressure.  The  old  rough  method 
of  bursting  the  sac  by  the  blow  of  a  book  or  by  forcible  pressure  was  essentially 
the  same,  but  it  is  far  less  certain,  more  painful,  and  is,  besides,  excessively 
rough  and  unsurgical.  It  is  far  better  to  pass  in  a  tendon-knife  at  a  little 
distance  from  the  small  round  lump,  apply  its  edge  fairly  to  the  side  of  the 
tumour,  and  cut  the  sac  across  as  freely  as  possible.  Then  all  the  contents 
of  the  sac  are  to  be  squeezed  out — whether  through  the  puncture  or  into  the 
cellular  tissue  does  not  matter — and  pressure  is  to  be  applied  by  means  of  a 
piece  of  sheet-lead,  or  other  firm  substance,  carefully  strapped  on  to  the  re- 
mains of  the  sac.  This  method  succeeds  in  the  great  majority  of  cases,  but 
in  some  the  tumour  refills  even  after  it  has  been  subcutaneously  divided  with 
all  possible  care  many  times.  Such  cases  may  usually  be  cured  by  a  seton  of 
two  or  three  threads  run  through  the  sac,  and  kept  in  till  suppuration  is  set 
up,  when  it  can  be  withdrawn.  If  this  also  fails,  the  choice  is  between  lay- 
ing the  ganglion  open  and  dressing  in  the  cavity  till  it  fills  up,  or  dissectmg 
it  out.  The  former  plan  is  the  one  which  I  prefer.  It  is,  I  beUeve,  almost 
always  successful,  and  with  antiseptic  precautions  involves  very  little  danger. 
The  sac  should  be  caa'efuUy  emptied  of  its  contents,  and  it  will  sometimes  be 
found  that  the  failure  of  the  previous  treatment  was  due  to  the  presence  of 
millet-seed  bodies  in  the  sac. 
Compound  The  compound  palmar  ganglion  is  a  tumour  or  cyst  developed  in  the  sheath 
gangUon  common  flexor  tendons  passing  under  the  annular  ligament  of  the 

vfrist.  It  forms  a  tumour  which  presents  in  the  forearm  and  in  the  palm,  ex- 
tending on  both  sides  of  the  annular  ligament  which  binds  down  its  central 
part ;  and  often,  on  making  the  patient  move  his  fingers,  a  creaking  sensation 
is  perceived,  caused  by  the  '  millet-seed '  bodies  which  are  found  in  it.  These 
are  small  masses  of  lymph,  often  very  numerous,  which  are  almost  always- 
contained  in  these  compound  ganglions.  The  wrist  is  very  much  limited  in 
its  movements  in  these  cases,  and  some  of  the  fingers  also  are  sometimes 
entirely  deprived  of  motion,  flexed  into  the  palm,  and  utterly  useless.  The; 
main  obstacle  to  the  cure  of  the  disease  is  the  presence  of  the  millet-seed 
bodies  ;  when  these  are  evacuated  the  case  generally  does  well.  I  have  never 
hitherto  seen  a  case  of  this  disease  in  which  any  progress  to  cure  was  made- 
until  these  bodies  had  been  evacuated,  and  I  have  now  given  up  as  useless, 
any  attempts  to  cure  it  by  blisters  or  injections.  The  best  plan  is  to  make 
a  limited  incision  into  one  part  of  the  tumour  (that  in  the  forearm  is  usually 

'  There  is  a  preparation  in  the  Museum  of  St.  George's  Hospital  showing  such  a  com- 
munication in  a  case  of  ganglion.    See  also  Nelatou,  '  Path.  Chir.'  vol.  v.  p.  905. 
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selected),  and  press  out  all  the  millet-seed  bodies,  emptying  the  sac  as  com- 
pletely as  possible.  Strapping  should  be  applied  methodically  from  below 
upwards,  so  as  to  keep  the  parietes  of  the  sac  as  closely  in  contact  as  jpossible, 
in  the  hope  that  they  will  close  and  that  no  further  inflammation  will  occur. 
Effectual  drainage  must  be  provided  for,  the  limb  must  be  secured  on  a  splint, 
and  the  dressing  carefully  carried  out. 

Muscles  are  subject  to  various  degenerations,  some  of  which  constitute  Degenera- 
definite  and  important  surgical  affections  ;  others  are  rather  the  consequences  ^musdi 
or  accompaniments  of  disease,  or  are  mere  pathological  curiosities.    The  Simple 
atrophy  which  follows  on  disuse  requires  no  further  notice — the  muscle  is 
merely  smaller,  but  without  any  change  in  the  anatomical  structure  of  its 
fibres.    Cleairly  contrasted  with  this  is  the  '  progressive  muscular  atrophy '  Progres- 
of  Cruveilhier,  in  which,  from  some  general  cause  which  is  not  at  present  cidnr""*" 
completely  maderstood,  the  muscular  tissue  in  one  or  more  regions  becomes,  atrophy, 
without  any  known  injury  or  other  reason,  wasted — the  wasting  extends 
during  an  indefinite  period,  involves  fresh  groups  of  muscles,  and  may  go  on 
tiU  the  patient's  death.    The  disease  is  often  hereditary,  and  it  affects  usually 
the  male  members  of  the  family.    In  other  cases  it  has  been  thought  to  be 
excited  by  cold  and  damp,  or  by  syphilis.    Cruveilhier  believed  that  the 
disease  depended  on  degeneration  of  the  anterior  or  motor  roots  of  the  spinal 
nerves  ;  but  this  seems  contradicted  by  the  result  of  post-mortem  examina- 
tion in  many  cases  where  no  such  lesion  existed.    Dr.  Lockhart  Clarke 
believes  that  the  essence  of  the  disease  consists  in  '  lesions  of  the  grey  sub- 
stance of  the  cord,'  consisting  chiefly  of  areas  of  what  he  calls  '  granular  and 
fluid  dismtegration  ' ;  and  other  pathologists  have  supported  this  statement,' 
which  is  rendered  still  more  probable  by  the  fact  that  symptoms  identical 
with  the  hereditary  affection  have  been  noted  ui  cases  of  obvious  disease  of 
the  spinal  cord.    It  is  probable,  therefore,  that  the  disease  should  be  classed 
with  those  of  the  nervous  centres  ;  yet,  as  this  is  not  yet  absolutely  proved,  it 
is  generally  stiU  assigned  to  those  of  the  muscles.    It  commences  most  com- 
monly in  the  upper  extremity,  and  usually  with  wasting  of  the  muscles  of  the 
palm,  spreading  upwards  to  those  of  the  arm,  chest,  abdomen,  and,  lastly,  to 
those  of  respiration  and  deglutition.    More  rarely  it  beguis  in  the  thorax,  and 
still  more  rarely  in  the  lower  limbs.    The  weakness  is  accompanied  by  a  loss 
of  co-orduiation,  producing  uncertainty  in  the  movements,  with  cramps  and 
twitches  in  the  part.    Sensation  is  usually  unaffected.    Occasionally  there 
is  some  numbness,  and  pain  is  complained  of  in  the  affected  muscles  in  about 
half  the  cases.    The  wasting  does  not  involve  the  whole  muscle.    On  micro- 
scopic examination,  side  by  side  with  the  wasted  fibres  are  seen  others  which 
are  perfectly  natural,  and  the  same  is  the  case  to  the  naked  eye.  The 
atrophy  is  accompanied  by  granular  or  fatty  degeneration  of  the  muscular 
tissue,  the  sarcous  elements  being  replaced  by  granules  or  fat-cells,  while  the 
striaB  have  become  more  or  less  indistinct.    In  other  cases  a  rarer  degenera- 
tion is  found— the  waxy  or  vitreous — in  which  the  fibres  are  changed  into 
a  transparent  homogeneous  substance,  in  which  no  stri®  can  be  seen,  and 
the  muscle  resembles  a  piece  of  tendon  or  aponeurosis. 

The  treatment  of  this  disease  is  rarely  satisfactory.  Strict  attention  to 
the  general  health,  the  treatment  of  any  syphihtic  taint  which  may  be  present 
or  be  suspected,  the  prolonged  use  of  galvanism  in  its  various  forms,  and 

"  See  Charcot,  'Lectures  on  Diseases  of  the  Nervous  System,'  New  Syd.  Soc.  Trans, 
lect.  iii. 
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the  use  of  the  warm  sulphurous  water  of  Aix-la-Chapelle,  appear  to  be  of 
admitted  vahie.  Medical  treatment  may  succeed  in  some  cases,  and  if  so 
the  drugs  which  are  most  likely  to  be  of  value  are  arsenic,  phosphorus,  and 
the  mineral  tonics,,  as  zinc  or  iron.  Bat  to  be  efficacious  these  remedies 
must  be  long  continued,  in  small  doses.  Dr.  Lockhart  Clarke  suggests  the 
trial  of  counter-irritation  to  the  spine. 

Besides  these  two  well-marked  forms  of  atrophy  there  are  others  in  which 
the  atrophy  of  disuse  is  variously  combined  with  fatty  or  granular  degenera- 
tion 'in  acute  diseases,  alcohohsm,  lead-poisoning,  rheumatism,'  &c.  ;  but  as 
this  is  merely  a  subordinate  feature  of  the  general  disease,  nothing  fiurther 
need  be  said  about  it.' 

Infantile  Two  forms  of  degeneration  of  muscles  in  childhood  claim  notice  here.  1. 

paralysis.     Infantile  paralysis,  or  '  essential '  paralysis,  so  called  because  it  is  not  supposed 

to  be  connected  with  any  morbid  state  of  the  nervous  centres.  We  may  fairly  . 
reserve  our  opinion  on  the  latter  point.  No  proof  has,  it  is  true,  been  obtained 
hitherto  that  the  spinal  cord  is  affected  in  infantile  paralysis  ;  ^  yet  the  symp- 
toms point  strongly  to  disease  either  of  the  cord  or  nerves  as  the  cause  of  the 
paralysis  which  so  speedily  occurs  in  a  muscle  or  group  of  muscles.  The 
disease  begins  usually  after  a  feverish  attack,  or  sometimes  during  teething, 
after  convulsions,  and  in  some  cases  without  any  noticeable  derangement  of 
the  general  health.  The  muscular  affection,  whether  preceded  by  general 
ill-health  or  not,  is  in  itself  sudden.  It  usually  affects  the  lower  extremities, 
and  either  the  whole  limb  or  groups  of  its  muscles,  or  a  sohtary  muscle  may 
be  affected.  Less  commonly  it  is  noticed  in  the  upper  extremity.  The  muscle 
which  is  most  commonly  affected  alone  is,  I  think,  the  deltoid.  The  stemo- 
mastoid  is  also  sometimes  alone  affected.  When  special  groups  of  muscles  of 
the  leg  are  paralysed  the  corresponding  form  of  clubfoot  follows  from  the 
unbalanced  action  of  their  antagonists.  Paralysis  affecting  the  muscles  of 
one  buttock  sometimes  leads  to  a  suspicion  of  hip-disease,  but  is  easily 
distinguished  from  it  on  attentive  examination,  by  the  perfect  freedom  and 
painlessness  of  passive  motion. 

When  the  disease  is  inveterate  nothing  can  be  done  except  to  restore  the 
limbs  by  tenotomy  and  mechanical  appliances  to  such  a  position  as  may  be 
most  useful  to  the  patient,  if  he  has  the  power  of  using  them  in  any  degree. 
But  in  early  cases  a  cure  may  fairly  be  hoped  for  from  the  persistent  use 
of  galvanism,  from  exciting  the  muscles  to  volmitary  action  as  far  as  is 
possible,^  from  tonics,  such  as  strychnia,  and  from  shampooing  or  rubbing 
the  limbs. 

2.  The  other  form  of  paralysis  in  childhood  is  that  curious  disease  called 
'  pseudo-hypertrophic  paralysis,'  or  '  Duchenne's  disease.'  The  subjects  are 
as  a  rule  more  or  less  idiotic.  After  a  stage  of  partial  paralysis,  or  weakness 
of  the  lower  limbs,  which  may  last  several  months,  the  patient  being  quite 
unable  to  stand  or  walk,  the  stage  of  hypertrophy  commences,  ui  which  the 
gastrocnemii,  the  gluteal  muscles,  and  those  of  the  loins  become  very  much 

'  I  do  not  speak  here  of  '  locomotor  ataxy,'  regarding  it  as  lying  more  in  the  province 
of  a  treatise  on  medicine  ;  and  I  apply  the  same  observation  to  trichiniasis. 

2  Charcot,  however,  has  recently  taught,  as  the  result  of  his  own  researches  and  those 
of  other  eminent  pathologists,  that  there  is  in  this  disease  atrophy  of  the  motor  cells  in 
that  portion  of  the  cord  from  which  the  affected  parts  derive  their  nerves.  See  Charcot, 
'  Lectures  on  Diseases  of  the  Nervous  System,'  New  Syd.  Soc.  Trans,  p.  '>7. 

3  Much  good  often  results  from  putting  the  child  in  a  '  go-cart,'  where,  in  order  to 
move  about,  the  affected  muscles  must  be  called  upon  to  act. 
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swollen.  The  swelling,  however,  or  apparent  hypertrophy,  is  found  to  be  due 
not  to  any  real  hypertrophy  of  the  muscle,  but  to  an  abundant  formation  of 
connective-tissue  or  fat,  or  both,  amongst  its  fibres,  which  are  themselves,  at 
least  at  first,  healthy  and  present  the  normal  response  to  galvanism.  In  the 
thu-d  stage  (which  may  be  deferred  for  years  after  the  commencement  of  the 
second)  the  limbs  begin  to  waste,  complete  paralysis  ensues,  and  the  patient 
dies  sooner  or  later,  unless  some  accidental  malady  carries  him  off. 

'  During  its  first  stage  the  disease  is  sometimes  curable.  Duchenne  has 
recorded  two  such  cases.  •  But  in  the  second  stage  scarcely  any  hope  of  re- 
covery can  be  entertained.  The  treatment  consists  chiefly  of  local  faradiza- 
tion and  shampooing.' — Locldiart  Clarke. 

Muscles  are  subject  to  all  the  forms  of  tumour  described  in  Chap.  XVII., 
but  I  do  not  know  that  their  occurrence  in  muscles  is  a  fact  of  any  special  ^^^"'^  ^" 
significance.  I  have  spoken  on  p.  357  of  the  singular  cases  in  which  muscles 
ossify,  or  where  loose  bony  tumours  are  found  to  be  developed  in  them.  The 
gummatous  tumours  due  to  syphilis  sometimes  attain  an  enormous  size,  and 
in  one  well-known  case  -  the  scapula  was  removed  for  such  a  growth.  They 
are,  however,  almost  always  amenable  to  internal  remedies. 

'  '  De  la  Paralysie  musculaire  pseudo-hypertrophique.'    Paris,  1868. 
=  South,  in  '  Path.  Trans.'  vol.  vii.  p.  346. 
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CHAPTER  XXVI. 

CLUBFOOT  AND  OTHER  DEFORMITIES. — ORTHOPAEDIC  SURGERY. 

The  various  deformities  which  are  treated  of  in  this  chapter,  and  of  which 
clubfoot  may  be  taken  as  the  type,  as  it  is  also  by  far  the  most  frequent  ex- 
ample, are  due  to  shortening  of  the  muscles,  the  result  either  of  the  relaxation 
of  their  antagonists  from  paralysis,  of  a  tonic  spasm  in  their  own  substance, 
or  of  some  change  in  the  structure  of  the  muscular  fibres,  leading  to  their 
permanent  contraction.!  It  is  very  difficult,  indeed,  to  determine  the  share 
which  paralysis  or  spasm  respectively  may  have  in  producing  the  congenital 
forms- of  the  malady,  but  in  many  of  the  non-congenital  cases  the  deformity 
clearly  depends  on  infantile  paralysis.  Congenital  cases,  on  the  other  hand, 
seem  more  of  a  spasmodic  nature,  though  the  spasm  relaxes  to  a  great  extent 
in  sleep  or  in  yawning,^  and  they  are  accordingly  generally  believed  to  depend 
on  some  abnormal  state  of  the  nervous  centres,  though  what  that  state  is 
remains  unknown.  A  very  interesting  article  by  Messrs.  Parker  and  Shat- 
tock  3  on  the  etiology  of  clubfoot  refers  the  deformity  to  mechanical  causes, 
i.e.  to  pressure  inintra-uterine  life  (probably  connected  with  variations  in  the 
quantity  of  the  hquor  amnii),  whereby  the  position  natural  to  the  feet  at 
certain  periods  is  exaggerated.  As  the  feet  are  natm-ally  inverted  at  an  early 
period  pressure  commencing  at  that  time  would  produce  T.  varus  ;  whilst 
the  exaggeration  of  the  flexed  position  which  the  feet  assume  in  later  uterine 
life  would  produce  T.  calcaneus.  The  cases  in  which  deformity  is  produced 
by  disease  of  the  muscles  themselves,  irrespective  of  spasmodic  or  paralytic 
deformity,  are  purely  exceptional.  The  main  point  to  determine  in  the 
treatment  of  deformities  is  their  curability  by  or  without  surgical  operation. 
The  milder  cases  of  deformity,  whether  spastic  or  paral}i;ic,  may  be  remedied 
by  gradual  extension  by  means  of  appropriate  apparatus,  and  some  even  by 
the  manipulations  of  the  nurse  or  mother ;  but  for  cases  of  ordinary  severity 
tenotomy  is  required  before  the  ap]plication  of  the  instrument  intended  to 
place  the  parts  in  the  natural  position. 
Tenotomy.  Tenotomy,  or  the  subcutaneous  division  of  tendons,  is  an  operation  now 
very  extensively  practised,  but  for  which  the  surgical  profession  is  uidebted 
to  the  genius  of  a  surgeon  lately  deceased — the  illustrious  Stromeyer."  It 

'  This  change  is  called  by  American  surgeons  '  contracture,'  and  is  chiefly  exemplified 
by  the  state  of  the  muscles  on  the  flexed  side  of  a  permanently  contracted  joint,  as  the 
hip  or  knee. 

2  See  Dr.  Little's  observations  on  this  head  in  '  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p^i.  227 
et  seq. 

'  '  Path.  Soc.  Trans.'  vol.  xxxv.  p.  423. 

*  Dr.  Adams  says :  '  On  Peb.  28,  1831,  Stromeyer  first  divided  the  tendo  Achillis  by 
subcutaneous  puncture  in  a  case  of  non-congenital  equinovarus  in  a  boy  aged  nineteen. 
No  inflammation  followed.  By  gradual  extension  the  defoimity  was  cured  in  two  months, 
and  the  boy  allowed  to  walk  with  a  steel  support  to  the  boot.' — 'Rust's  Magazine,'  1833, 
vol.  xxxix.  p.  195.  But  though  Stromeyer's  priority  in  the  practical  use  of  tenotomy  is 
undisputed,  the  priority  in  the  suggestion  is  due  to  Delpach,  as  Stromeyer  has  expressly 
pointed  out.  John  Hunter,  after  he  had  suffered  in  his  own  person  from  rupture  of  the 
tendo  Achillis  (see  p.  524),  investigated  the  process  of  union  after  subcutaneous  division 
of  the  tendo  Achillis  in  dogs,  and  his  preparations  are  still  in  the  Museum  of  the  College 
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consists  in  passing  a  small  thin  knife  through  a  minute  puncture  close  to  the 
contracted  tendon ;  dividing  it,  if  possible,  without  injuring  any  part  in  its 
vicinity ;  then  withdrawing  the  knife,  closing  the  wound  carefully  and  allowing 
it  to  heal,  Avhich  in  almost  all  cases  it  does  by  the  process  of  first  uitention. 
The  upper  end  of  the  divided  tendon  retracts  in  its  sheath,  and  the  sheath 
becomes  filled  with  lymph,  in  which  fibrous  tissue  is  developed,  very  much  as 
a  simple  fracture  is  united.  This  fibrous  tissue  is  at  first  soft,  and  easily  yields 
to  an  extending  force  (Fig.  244) ;  and  the  subsequent  treatment  consists  in 
gently  drawing  it  out  to  the  required  length.  Many  surgeons  now  adopt  the 
plan  of  bringing  the  part  into  its  natural  position  at  once,  and  do  not  wait  for 
the  divided  ends  of  the  tendon  to  unite  before  applying  any  extending  force. 

The  result  of  this  is  that  a  wide  gap  is  left 
between  the  cut  ends  of  the  tendon,  which  has 
to  be  filled  up  by  the  development  of  new 
tissue.  Experience  seems  to  prove  that  this  is 
usually  accomphshed  ;  and  the  plan  certainly 
possesses  this  advantage,  that  all  extending  ap- 
paratus, which  are  at  the  same  time  expensive 
and  cumbersome,  are  done  away  with  and  the 


Fis.  244.  A  specimen  showiug  tlie 
condition  of  the  tendo  Achillis  in 
an  adult  22  days  after  its  dirisiou. 
The  operation" had  been  performed 
in  order  to  assist  in  the  reduction 
of  a  compound  fracture  of  the 
leg.  Amputation  became  necessaiy 
at  the  above  period. — -From  St. 
George's  Hospital  Museum,  Ser.  iv. 
No.  2U. 


Via.  245.  An  eye,  showing  the  union  of  the  tendon  of  the  external 
rectus  muscle  after  its  division  iu  a  case  of  squint.  The  patient 
died  of  phthisis  a  month  after  the  operation.  The  nuiscle 
(which  is  seen  at  the  upper  part  of  the  figure)  is  now  connected 
to  the  sclerotic  by  a  long  thin  bundle  of  fibrous  tissue.  The 
insertion  of  the  original  tendon  into  the  tunica  albuginea  is 
perfectly  distinct,  and  appears  quite  se]3arate  from  the  new 
uniting  material.  The  latter  was  so  firm  tliat  it  allowed  of 
forcible  traction  without  giving  way.  The  deformity  appeared 
to  be  cured.— St.  George's  Hospital  ITuseum,  Ser.  iy.  No.  7. 


part  placed  at  once  in  its  natural  position  in  a  casing  of  plaster  of  Paris,  in 
which  it  can  be  allowed  to  remain  unbil  the  process  of  union  of  the  divided 
tendon  is  accomplished.  When  this  process  is  completed  the  uniting  material 
is  thinner  than  the  natural  tendon,  and  the  muscle  comparatively  weak  ;  but 
it  gradually  acquires  strength  and  breadth,  and  when  examined  some  time 
afterwards  so  closely  resembles  the  original  tendon  '  that  the  difference  is  only 


of  Surgeons.  He  came  to  the  perfectly  correct  conclusion  that  the  process  '  was  similar 
to  that  of  fractured  bones  where  the  skin  is  not  wounded.'  In  fact,  Hunter  may,  as  Mr. 
Adams  has  said,  be  regarded  as  the  originator  of  subcutaneous  surgery. 

'  The  process  of  union  in  divided  tendons  has  been  most  minutely  described  by  Mr. 
W.  Adams,  'On  the  Reparative  Process  in  Human  Tendons  after  Division.'  I  would  refer 
the  reader  to  the  4th  chapter  of  that  work  for  many  details  for  which  space  fails  me 
here. 
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visible  on  a  fresh  section,  and  after  very  close  examination.  Sometimes  after 
division  one  or  both  ends  of  the  divided  tendon  may  adhere  to  a  neighbouriu-- 
bone  and  the  function  of  the  divided  muscle  may  thus  be  lost,  at  any  rate  for 
the  time.  Still,  it  seems  that  these  adliesions  often  give  way  ultimately  and  the 
muscle  resumes  its  functions ;  and  even  if  not,  the  limb  will  probably  be 
very  useful.  The  tendo  Achillis,  which  is  the  most  important  of  the  tendons 
usually  divided,  hes  too  far  away  from  the  tibia  to  be  subject  to  this 
accident. 

In  other  cases,  the  tendon,  if  divided  near  its  insertion,  may  form  for 
itself  an  entirely  new  attachment,  as  was  the  case  in  the  instance  fi-om  which 
Fig.  245  was  taken.  But  in  such  a  case  the  operation  will  probably  be  as 
successful  as  if  the  two  ends  of  the  tendon  had  been  united  in  the  ordinary 
way. 

I  mention  these  irregularities  in  the  method  of  union  inasmuch  as  they 
have  been  made  the  ground  for  decrying  the  operation  of  tenotomy  altogether, 
except  as  apphed  to  the  tendo  Achillis,  and  for  substituting  extension''  for  it 
as  the  general  method  of  treating  clubfoot. ^    Mr.  Barwell  is  impressed  with 
the  behef  that  after  the  division  of  the  tibiahs  posticus  and  other  deeply  seated 
tendons  the  tendon  often  does  not  unite  in  its  natural  relations,  and  that  a 
lameness  is  left—'  less  apparent,  perhaps,  but  certainly  more  incurable  than 
the  original  disease.'   I  can  only  say  that  after  the  appearance  of  Mr.  BarweU's 
paper  I  have  carefully  examined  many  cases,  under  my  own  and  other  surgeons' 
care,  in  which  these  tendons  have  been  divided,  and  have  failed  to  verify  Mr. 
BarweU's  statement.    The  foot,  in  favourable  cases,  is  very  nearly  natural. 
Beyond  some  flattening  of  the  arch  and  widening  of  the  sole,  there  is  httle 
change  in  its  external  appearance,  and  the  patient  walks  nimbly  and  with  no 
perceptible  hmp.    Nor  is  Mr.  BarweU's  method  of  extension,  by  means  of 
indiarubber  cords  hooked  on  to  splints  which  are'kept  in  place  by  plaster,  at 
all  easy  to  apply  successfully  in  cases  where  the  deformity  is  serious,  since  the 
traction  necessary  to  correct  the  deformity  will  either  pull  the  sphnts  oflf,  or, 
if  they  are  more  securely  fastened  by  the  strapping,  the  latter  will  then  cut 
into  the  skin.    My  own  trials  of  this  method  have  consequently  been  dis- 
appointing ;  yet  its  principle,  that  of  substituting  gradually  increasing  elastic 
tension  for  the  muscles  which  are  paralysed,  is  so  obviously  sound  for  the 
treatment  of  paralytic  deformity,  that  I  thought  it  right  to  direct  the  reader's  ■ 
attention  to  it.    I  consider  it  a  valuable  method  of  treatment  in  the 
slighter  cases  of  paralytic  deformity  ;  though  Mi\  BarweU's  statement  of  the 
evih  attending  tenotomy  seems  overdrawn,  and  tenotomy  is  still  in  general 
use  in  all  ordinary  cases. 

Tenotomy  is  generally  employed  in  the  cure  of  clubfoot ;  sometimes,  as  in 
the  case  from  which  Fig.  244  was  drawn,  to  facilitate  the  reduction  of  a  frac- 
tured bone,  sometimes  of  a  dislocation  ;  also  for  squint  and  wry-neck,  and  in 
various  deformities,  as  those  produced  by  diseased  hip,  knee,  &c.  Muscles 
also  are  occasionally  divided,  either  subcutaneously  or  otherwise,  in  plastic 
operations,  as  the  levator  palati  mollis  in  staphyloraphy.  In  all  these  cases 
the  object  of  the  surgeon  is  to  divide  the  tendon  or  muscle  as  cleanly  and  with 
as  small  a  wound  as  possible  ;  and,  if  the  operation  be  subcutaneous,  to  keep 
the  parts  quiet  until  primary  union  is  ensured.  Recently  it  has  been  proposed 
in  cases  of  deformity  of  paralytic  origin  to  excise  portions  of  muscles  and 


'  Barwell,  '  On  certain  Grave  Evils  attending  Tenotomy,  and  on  a  New  Method  of 
Curing  Deformities  of  the  Foot.'—'  Med.-Chir.  Trans.'  vol.  xlv.  p.  25. 
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tendons  for  its  relief.  ^  The  operation  has  been  principally  applied  in  cases 
of  paralytic  T.  calcaneus  by  excising  from  half  to  three-quarters  of  an  inch 
of  the  tendo  Achillis.  The  ends  of  the  tendon  are  cut  obliquely  in  opposite 
directions  ;  so  that  when  approximated  they  overlap  splice-wise  and  are 
sutured  in  this  position  by  (preferably)  some  absorbable  material.  The 
operation  is  to  be  conducted  on  antiseptic  principles  and  the  foot  secured  in 
a  position  of  extension  by  appropriate  splints.  The  operation,  of  course,  is 
not  applicable  in  those  cases  where  the  muscle  has  undergone  comj)lete 
degeneration. 

I  now  turn  to  the  various  kinds  of  clubfoot. 

Talipes  equinus  is  the  deformity  produced  by  a  contracted  state  of  the  Talipes 
gastrocnemius  muscle,  drawing  the  os  calcis  directly  upwards,  and  causing  equmus, 
the  patient  to  walk  on  the  metatarso-phalangeal  jomts  and  the  toes,  the  foot 
bearing  a  strong  resemblance  to  that  of  a  horse,  whence  the  name.   Figs.  246, 
247,  taken  from  an  old  neglected  case  of  this  deformity,  will  give  a  better 


Fig.  246.   A  preparation  of  talipes  equinus  seen  JFiG.  24 7.The  same  preparation  seen  from  tlie  outer 

from  the  inner  side,   a,  tibialis  anticus  ;  6,  side,   a,  tibialis  anticus  ;  b.  extensor  proprius  pol- 

extensor  proprius  poUicis  ;  c,  extensor  longus  licis  ;  c,  extensor  longus  digitorum  ;  d,  flexor  brevis 

(ligitorum  ;  d,  skin,  with  contracted  plantar  digitorum  ;  e,  plantar  fascia  ;  /,  tendo  Achillis  ;  g,h^ 

fascia  ;  e,  tibialis  posticus       tendo  Achillis;  peroneus  breyis  and  longus  ;  i,  peroneus  tertius. — 

h,  tendon  of  flexor  longus  pollicis  ;  k;  flexor  From  a  preparation  in  St.  George's  Hospital  Museum, 

longns  digitorum.  Ser.  iv.  No.  22. 

idea  of  its  anatomy  than  words  can  do.  It  Avill  be  seen  that  the  heel-bone 
is  drawn  into'  a  tolerably  vertical  position  ;  the  tarsus  is  much  curved  forwards, 
so  that  the  metatarsus  approaches  the  os  calcis  ;  and  the  muscles  of  the  sole 
of  the  foot,  with  the  plantar  fascia,  are  very  much  contracted,  the  long 
muscles  in  front  proportionally  stretched,  those  on  the  inner  and  outer  aspects 
of  the  foot  not  materially  affected. 

The  cure  of  the  deformity  is  to  be  sought  in  the  elongation  of  the  con- 
tracted gastrocnemius  muscle.  In  very  slight  incipient  cases  this  might  per- 
haps be  done  by  repeated  manipulations  and  by  the  gradual  traction  of  a  splint 

'  '  Brit.  Med.  .Journ,'  May  31,  1884,  p.  1058.    See  also  four  cases  recorded  by  Mr 
Walsliam,  ibid.  vol.  i.  1884,  p.  1147. 
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of  ductile  metal  applied  in  front,  the  angle  being  carefully  changed  till  the 
foot  is  drawn  up  to  and  beyond  a  right  angle. 

Tenotomy  ofifers  a  ready  means  of  restoring  the  position  of  the  foot,  and 
experience  proves  that  the  muscle  after  its  elongation  may  recover  its  functions 
sufficiently  for  all  the  purposes  of  ordinary  life.  So  that  if  the  deformity  is  at 
all  stroiigly  pronounced— that  is,  if  the  foot  cannot  be  brought  to  a  right  angle, 
or  on  being  released  flies  strongly  back— it  seems  of  little  use  to  waste  time  on 
the^tSdo"^  l^ss  effectual  treatment.  The  tendo  Achillis  should  be  divided  by  turning 
AchilUs."  ^^^^^^  ^elly  and  introducing  the  tenotome  on  the  inner  side  below 

and  as  close  to  the  tendon  as  possible,  a  short  distance  above  the  point  of  its 
attachment,  where  it  seems  thinnest,  the  foot  bemg  still  extended.  When  the 
laiife  is  fairly  under  the  tendon  the  foot  is  to  be  strongly  flexed  by  the 
assistant,  while  the  surgeon,  with  a  slight  sawing  motion,  presses  the  knife's 
edge  against  the  tightened  tendon.  As  soon  as  it  has  been  sufficiently  divided 
the  extending  force  will  rupture  it  with  an  audible  snap,  when  the  knife  should 
be  instantly  turned  flat  so  that  the  skin  may  not  be  cut,  and  should  be  with- 
drawn. If  the  operation  has  been  dexterously  performed  hardly  a  drop  of 
blood  will  escape.  The  wound  should  be  covered  with  a  small  piece  of  cotton- 
wool dipped  in  collodion,  and  bandaged.  Two  courses  may  now  be  followed  : 
either  the  foot  may  be  at  once  brought  into  its  normal  ^position  and  put  up 
in  plaster  of  Paris, '  or  the  foot  may  be  placed  on  a  splint  in  the  extended 
position  in  which  it  was  found  before  the  operation,  and  no  attempt  made 
to  bring  it  to  the  natural  angle  till  the  womid  is  healed.  Scarpa's  shoe  is 
then  to  be  applied,  in  order  to  stretch  the  uniting  material  and  elongate  the 
muscle  to  the  extent  necessary  to  bring  the  sole  of  the  foot  flat  to  the  ground. 
When  this  is  done  (which  in  a  favourable  case  may  be  in  about  two  months) 
a  boot  with  irons  is  to  be  applied  to  prevent  re-contraction,  and  if  the  child 
is  old  enough  he  may  be  allowed  to  walk.  In  complicated  cases  the  division 
of  the  plantar  fascia,  and  possibly  of  some  of  the  muscles  of  the  sole,  is 
necessary  in  order  to  unfold  the  tarsus,  as  will  be  sufficiently  seen  from 
Figs.  246,  247. 

Talipes  The  severer  forms  of  talipes  equmus,  such  as  that  represented  above,  are 

varus.  commonly  congenital ;  and,  as  Dr.  Little  has  observed,  such  cases  of  con- 
genital equinus  usually  remain  throughout  life  purely  equinus — i.e.  the  foot 
is  perfectly  straight,  without  any  material  deviation  to  the  inside  or  the  out- 
side. But  the  common  form  of  congenital  clubfoot  is  talipes  varus,  or  equino- 
varus.  In  the  pure  T.  varus  the  os  calcis  would  be  on  the  same  horizontal 
level  as  the  metatarsus  ;  but  if  this  is  ever  the  case  it  must  be  very  rare. 
In  practice  the  os  calcis  is  always  found  more  or  less  elevated — i.e.  the  case 
partakes  more  or  less  of  the  essential  characters  of  T.  equinus.  The  term 
T.  varus  is  usually  applied  to  those  in  which  the  heel  is  not  very  much 
.elevated;  when  it  is  so  the  deformity  is  named  T.  equinovarus ;  but  in 
ordinary  nomenclature  they  may  be  regarded  as  synonymous. 

The  deformity  consists  in  a  simultaneous  contraction  of  the  tendo  Achillis 
and  the  tendon  of  the  tibialis  posticus,  that  of  the  tibialis  anticus  being 
also  almost  always  contracted,  and  very  often  the  flexor  longus  digitorum  as 

'  Mr.  Marsh  recommends  removing  the  deformity  in  two  or  three  stages.  After  the 
division  of  the  tendon,  about  a  third  of  the  deformity  is  at  once  corrected  and  the  foot 
enclosed  in  plastet  of  Paris ;  at  the  end  of  a  week  another  third  of  the  deformity  is 
removed  and  the  foot  put  up  again  ;  and  at  the  end  of  another  week  the  foot  is  placed  in 
the  completely  normal  position,  enclosed  in  plaster,  and  left  for  three  weeks. — 'Lancet, 
vol.  i.  18HH,  p.  313. 
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well.  Tlie  internal  portion  of  the  plantar  fascia  is  also  constantly  found 
contracted  ;  and  this,  if .  the  deformity  is  inveterate,  involves  also  the  contrac- 
tion of  one  or  more,  or  all,  of  the  short  muscles  of  the  sole. 

The  deformity  of  course  mcreases  the  longer  it  is  neglected.    AVhen  the 
child  begins  to  walk  he  rests  on  the  outer  side  and  partly  on  the  dorsum  of 
•the  foot,  on  which  part  large  bursae  usually  form.    If  the  skeleton  of  the 
foot  be  examined  (Fig.  249)  in  a  case  of  old  deformity,  the  ankle-joint  will 
be  found  distorted,  the  fibula  being  drawn  behind  the  tibia,  the  internal 
malleolus  almost  or  quite  in  contact  with  the  scaphoid  bone,  the  astragalus 
.pushed  out  towards  the  outer  side  of  the  dorsum,  the  cuboid  bone  turned 
downwards,  so  that  its  dorsal  face  supports  the  arch  of  the  tarsus  ;  the 
metatarsus,  which  is  curved  towards  the  calcaneum,  is  more  or  less  vertical 
instead  of  horizontal.    In  old  cases  all  the  bones  are  changed  in  shape,  and 
the  ligaments,  muscles,  and  fascise  have  also  undergone  corresponding 
-changes.    Such  cases  are,  of  course,  incurable  ;  or,  if  the  position  of  the  foot 
;.is  to  be  remedied  at  all,  it  can  only  be  so  by  excising  some  of  the  deformed 


Fk;.  248.  Shoe  for  the  treatmeut 
of  simple  talipes  equinus 
iu  infancy.— From  Holmes's 
'Surg.  Treat,  of  Childi-en's 
Diseases.' 


Fiu.  249.  Severe  adult  congenital  varus,  viewed  from  the  front  and 
inside  ;  a,  the  tibia,  cut  down,  in  order  to  show  therelatively  pos- 
tei'ior  situation  of  the  fibula;  S,  the',  external  malleolus;  c,  the 
fibula ;  d,  the  posterior  extremity  of  the  os  calcis  drawn  abnor- 
mally inwards  ;  e,  the  astragalus  unduly  prominent  on  the  dorsum 
of  the  foot  ;  /,  the  navicular  bone  in  contact  with  the  internal 
malleolus  ;  ff,  the  cuboid,  its  posterior  surface  applied  to  the 
ground.— From  Little,  in  '  Syst.  of  Surg.'  vol.  ii.  p.  231,  3rd.  ed. 


bones.  But  in  early  life,  while  the  structures  are  yielding  and  the  parts  have 
not  undergone  any  irremediable  change,  a  very  useful  foot  indeed  may  be 
obtained.  In  all  the  cases  of  cure  which  I  have  seen,  a  certain  degree  of  flat- 
tening of  the  sole  remained,  and  the  patient,  if  severely  tested,  would  not 
have  been  able  to  run,  hop,  or  leap  from  a  height  with  the  same  force  or 
security  as  one  who  had  the  natural  arch  and  spring  of  the  foot ;  but  for 
ordinary  locomotion  there  is  often  little  to  be  desired. 

The  treatment  by  manual  extension  or  by  india-rubber  bands  or  other 
mechanism  may  succeed  in  the  slighter  cases,  but  for  cases  of  ordinary  severity 
the  section  of  the  tendo  Achillis  and  that  of  the  two  tibial  tendons  is  com- 
.  monly  necessary.   Very  often,  also,  the  plantar  fascia  and  the  muscles  in  the 
sole  of  the  foot  will  require  division.'    Many  surgeons  prefer  to  divide  the 

'  Dr.  Geo.  Buchanan,  of  Glai3gow,  has  called  attention  to  the  necessity  in  many  cases 
of  clubfoot  for  a  deep  incision  in  the  sole  of  the  foot  in  order  to  unfold  the  contracted 
tarsus  and  metatarsus  (see  his  '  Address  in  Clinical  Surgery,'  1874,  p.  24).  A  glance  at 
Fig.  24G  will  show  how  the  plantar  muscles  are  contracted  in  these  cases. 
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tibial  tendons  first,  and  to  convert  the  deformity  into  one  of  simple  equiims 
before  dmdnig  the  tendo  Achillis;  and  this  is,  no  doubt,  the  better  plan  in  the 
graver  cases  of  the  deformity,  since  the  heel  forms  a  firmer  j^oint  d'appui  for 
the  instrmnent  than  if  the  great  tendon  has  been  divided.  The  operation  of 
tl~al     '^'""''^'''S  of  the  tibialis  posticus  in  a  fat  baby  is  not  always  an 

tendons.      easy  one,  and  several  cases  have  occurred  in  which,  the  child  having  acciden- 
tally died  soon  after  the  supposed  tenotomy,  it  has  been  proved  by  dissection 
that  the  tendon  had  been  missed.   The  small  size  of  the  tendon  and  the  depth 
at  which  it  lies  buried  account  for  these  mistakes.   Another  danger  is  that  of 
woundmg  the  posterior  tibial  artery,  which  lies  close  to  the  tendon  in  the  leg. 
For  this  reason,  apparently,  some  surgeons  have  practised  the  division  of  the 
tendon  in  the  tarsus ;  but  in  the  infant  it  is  very  difficult  indeed  to  find  it  there. 
The  sharp  tenotomy-knife  is  to  be  introduced  close  to  the  posterior  edge  of 
the  tibia,'  about  an  inch  above  the  ankle  ;  and  the  fascia  having  been  freely 
opened  (including  the  sheath  of  the  muscles),  a  blunt-pointed  tenotome  is  sub- 
stituted for  it,  and  its  edge  turned  towards  the  tendon.    An  assistant  holds 
the  foot  inverted  during  this  stage  of  the  operation.    Then  he  forcibly  everts 
the  foot,  and  as  the  operator  raises  his  knife  the  tendon  is  felt  to  yield.  K 
the  operator  beheves  that  he  has  missed  the  tendon  he  must  re-introduce  his 
knife  close  to  the  bone,  pass  it  somewhat  more  deeply,  and  repeat  the  previous 
manffiuvres.   It  is  very  difficult  in  relapsed  cases,  where  the  tendon  has  been 
previously  divided,  to  be  sure  whether  it  has  been  severed  or  not.  The 
assistant  often  feels  the  snap  of  the  divided  tendon  more  plainly  than  the 
surgeon.    If  profuse  bleeding  and  blanching  of  the  foot  testify  to  a  wound  of 
the  posterior  tibial  artery,  careful  graduated  pressure  should  be  made  on  the 
wound,  and  the  limb  be  neatly  and  firmly  bandaged  (but  not  too  tight)  from 
the  toes  upwards  on  a  splint ;  and  no  extension  should  be  made  for  at  least  a 
fortnight.    The  accident  is  believed  to  happen  very  often,  but  in  only  one 
case  was  it  ever  thought  necessary  to  tie  the  artery  afterwards,  and  then,  it 
is  believed,  only  in  consequence  of  extension  ha-ving  been  used  too  soon.  The 
flexor  longus  digitorum  is  often  divided  at  the  same  time  as  the  tibiahs 
posticus,  either  accidentally  or-  purposely.    Much  has  been  said  about  the 
risk  of  loss  of  motion  afterwards  in  consequence  of  the  adhesion  of  the 
divided  ends  of  the  tibialis  posticus  tendon  to  its  sheath  or  to  the  bone  ;  but 
Mr,  Adams's  dissections^  have  shown  that  such  adhesion  is  not  very  common, 
and  that  when  it  occurs  it  does  not  by  any  means  necessarily  involve  the  loss 
of  the  action  of  the  muscle,  since  the  adhesion  often  stretches  to  an  extent 
which  allows  the  muscle  considerable  .play ;  and  I  may  add  that  I  have 
examined  patients  in  whom  the  action  of  this  muscle  seemed  to  have  been 
lost,  yet  who  had  very  useful  feet.   The  tibialis  anticus  tendon  is  easily  di%-ided, 
as  it  passes  in  front  of  the  ankle,  by  merely  inserting  the  knife  flat  beneath 
it,  and  turning  its  edge  towards  the  tendon,  while  the  assistant  manipu- 
lates the  foot  suitably  to  the  convenience  of  the  operator.    The  tendon  is 
displaced  inwards  by  the  adduction  of  the  foot,  and  the  artery  and  nen-e  are 
quite  out  of  danger. 

No  special  directions  are  required  for  dividmg  the  contracted  fascia  and 
muscles  in  the  sole. 

Numerous  apparatus  for  the  treatment  of  varus  are  in  use,  but  space 

'  If  the  edge  of  the  tibia  cannot  be  felt  with  the  finger,  the  knife  is  to  be  inserted 
about  midway  between  the  anterior  and  posterior  borders  of  the  leg,  and  the  bone  is  to  be 
felt  with  the  point  of  the  knife. 

2  'Path.  Trans.'  vol.  xxi.  p.  417,  and  vol.  xxiii.  p.  308. 


TALIPES  VALGUS. 


541 


forbids  me  to  dwell  with  any  minuteness  on  the  subject.  I  append  a  re- 
presentation of  one  which  seems  to  me  as  useful  and  as  little  cumbrous  as 
any,  and  which  will  illustrate  the  general  principles  on  which  they  are  con- 
structed.   The  heel  being  carefully  kept  in  the  hole  made  for  it  in  the 

back  of  the  footpiece,  the  foot  is  to  be 
secured  in  the  latter,  the  sole  of  the 
footpiece  being  applied  to  the  foot,  not 
the  foot  forced  on  to  the  sole.  It  is 
kept  in  position  by  straps  over  the 
ankle  and  toes,  as  seen  in  the  figm-e. 
Then  the  leg  and  thigh  are  secured, 
and  the  instrument  is  in  position.  The 
joint  at  the  knee  is  made  free,  so  that 
the  leg-and-footpiece  may  be  the  less 
liable  to  displacement.  One  of  the 
screws  changes  tlie  angle  of  inclination 
of  the  sole  to  the  horizon,  and  the 
other  regulates  the  inclination  of  the 
axis  of  the  foot  to  that  of  the  leg, 
the  former  correcting  the  tendency  to 
varus,  the  latter  that  to  equinus.  The 
great  point  in  the  successful  manage- 
ment of  cases  of  clubfoot  is,  after  the 
complete  division  of  the  affected  ten- 
dons, to  manage  the  instruments  with 
so  much  gentleness  that  the  skin  may 
never  become  excoriated  or  ulcerated 
by  the  pressure  of  the  straps,  and  that 
the  foot  may  always  be  well  applied  to  the  solepiece.  The  inclination  of  the 
various  parts  of  the  apparatus  should  therefore  be  varied  very  gradually, 
almost  imperceptibly,  and  the  apparatus  should  be  frequently  renioved,  well 
padded  in  every  part  where  pressure  may  be  apprehended,  and  the  position 
of  the  straps  slightly  altered  if  any  redness  appears. 

Very  much,  however,  may  be  done  without  any  formal  instrument  to 
remedy  the  abnormal  position  m  clubfoot,  sometimes  without,  but  more 
generally  after,  the  section  of  the  tendons.  Dr.  Little,  in  an  interesting 
pamphlet  on  this  subject,  printed  for  private  circulation,  has  shown  how 
efficiently  cases  of  slight  severity  may  be  dealt  with  by  daily  and  intelligent 
manipulations,  the  foot  being  secured  in  the  best  available  position  on  a 
simple  sphnt  of  ductile  metal  in  the  intervals,  and  the  position  gradually 
approximated  to  the  natural  one.  The  same  treatment  should  be  assiduously 
carried  out  after  tenotomy,  and  will  often  be  found  more  efficient  than  that 
by  expensive  apparatus,  which,  after  all,  often  fit  very  imperfectly. 

Dr.  Little  gives  two  or  three  months  as  the  average  period  required  in  the 
infant  for  the  mechanical  treatment  of  the  highest  grade  of  the  deformity,  in 
which  the  operation  and  the  mechanical  treatment  have  been  divided  into  two 
or  three  stages.  After  this  the  child  may  be  allowed  at  first  to  move  about 
in  the  apparatus,  and  then  a  boot  with  side-irons  should  be  substituted  during 
the  day,  the  varus-shoe  being  replaced  at  night,  so  long  as  any  tendency  to 
distortion  is  seen  or  apprehended. 

Talipes  valgus,  in  which  the  sole  of  the  foot  instead  of  being  flat  looks 
outwards,  is  a  deformity  usually  noncongenital,  dependent  on  spastic  contrac- 


FlG.  250. 


Shoe  for  varus. — Holmes's  'Surg.  Treat, 
of  Children's  Diseases.' 


Talipes 
valgus  and 
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valgus'  peronei  tendons,  or  partial  paralysis  of  the  tibiales.     It  is  fre- 

quently  complicated  with  T.  equinus  from  weakness  of  the  Hexors,  or  with 
T.  calcaneus  from  loss  of  power  of  the  gastrocnemius. 

The  grade  of  the  deformity  will  indicate  the  treatment  required.  It  is 
unadvisable  to  divide  tendons  unless  absolutely  necessary  ;  but  occasionally 
the  peronei  tendons,  or  perhaps  only  the  peroneus  brevis, 
must  be  divided  before  the  apparatus  can  be  apphed  to 
rectify  the  position  of  the  sole  ;  and  when  the  tendo 
Achillis  is  contracted  it  is  very  frequently  necessary  to 
divide  it. 

Talipes  Pure  T.  calcaneus  is  still  more  rare,  and  it  is  still 

calcaneus.  , 

more  rarely  necessary  to  divide  the  flexor  tendons. 
Flatfoot.  The  variety  of  valgus  which  is  most  commonly  met 

\vith  is  the  ordinary  flatfoot,  or  spurious  valgus.     This  ''''^ai'glisSllKulXm 

deformity  depends,  in  most  cases,  on  a  yielding  of  the  of'sf  o^Ve^s  Sui! 

calcaneo-scaphoid  ligament  which  supports  the  head  of  '-•"se  tiie  foot 

uaci  SIX  toes. — Holmes's 

the  astragalus  and  of  the  tendon  of  the  tibialis  posticus     '^^^  ^'^'^^'^  °^ 
muscle  which  assists  that  hgament  and  forms  so  power- 
ful  a  bond  of  union  between  all  the  bones  of  the  tarsus.'    The  long  plantar 
ligament  is  also  relaxed,  as  are,  doubtless,  all  the  hgamentous  structures  of 
the  tarsus.    The  consequence  is  that  in  extreme  cases  the  arch  of  the  foot  is 
obliterated,  the  astragalus  descending  till  it  touches  the  ground.  In  the  worst 
cases  the  anterior  part  of  the  foot  is  even  drawn  upwards  by  the  tibialis  anticus 
and  the  extensors  of  the  toes  till  the  soles  become  convex  antero-posteriorlv 
instead  of  concave.    The  peronei,  being  no  longer  balanced  by  their  chief 
antagonist  muscle,  draw  the  sole  outwards.    In  extreme  cases  there  is  con- 
siderable pain  in  motion,  which  seems  to  depend  on  a  stretched  condition  of 
the  plantar  nerves.    This  extreme  grade  is  rarely  met  with,  but  a  slighter 
degree  of  flatfoot  is  a  very  ordinary  deformity  in  children,  especially  if  they 
have  previously  been  weakly,  who  are  obliged  to  keep  standing  for  too  long 
a  time  (as  in  factory  labour)^  or  to  carry  heavy  weights.   In  other  cases  it 
seems  that  the  yielding  of  the  arch  of  the  foot  depends  on  rachitic  softening 
of  the  bones. 

The  cure  of  this  affection  in  its  early  stage  is  easy,  whilst  in  aggravated 
cases  only  imperfect  relief  can  be  afforded.  In  the  first  place,  the  young 
person  should  be  relieved  from  the  labour,  or  the  protracted  standing,  which 
has  caused  the  deformity ;  the  arch  of  the  foot  should  be  supported  and 
pressed  upwards  by  a  spring  or  a  pad  fixed  on  the  inner  side  of  the  sole  of 
the  boot  or  shoe  ;  any  tendency  to  eversion  of  the  foot  should  be  opposed  by 
side-supports ;  ^  the  weakened  muscles  should  be  galvanised ;  the  patient 

'  The  reader  is  referred  to  an  interesting  lecture  by  Professor  Humphry,  in  which  he 
gives  a  clear  and  lucid  descrijDtion  of  the  mechanism  of  flatfoot.  He  says  :  '  It  consists 
in  a  persistent,  over-extended,  and  incurved  condition  of  the  middle  and  chief  joint  of  the 
tarsus,  and  it  is  due  to  a  wearying  of  the  muscles,  more  particularly  the  tibialis  posticus, 
and  a  stretching  of  the  ligaments,  more  particularly  of  the  inner  jjart  of  the  calcaneo- 
scaphoid,  with  the  confluent  fore-part  of  the  deltoid  and  the  calcaneo-cuboid.' — '  Lancet,' 
vol.  i.  188fi,  p.  5.31. 

-  See  a  paper  by  Mr.  C.  Roberts,  in  '  St.  George's  Hospital  Reports,'  vol.  vii. 

^  Mr.  Walsham  describes  a  new  boot  for  flatfoot.  In  place  of  the  T  strap  of  the 
ordinary  boot,  he  substitutes  a  broad  band  of  solid  rubbei',  so  that  continuous  elastic 
tension  is  exercised  on  the  sunken  arch.  This  band  is  fastened  to  the  boot  on  the  outer 
side,  passes  under  the  sole,  and  is  brought  up  on  the  inner  side  of  the  foot  and  leg  and 
fastened  to  the  calf-piece.  A  soft  valgus  pad  is  slid  over  the  rubber  strap  and  adjusted  so 
as  to  correspond  to  the  yielding  arch.    '  Lancet,'  Jan.  20,  1884,  p.  155. 
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should  be  allowed  long  periods  of  rest  in  the  recumbent  position,  but  the 
structures  should  at  the  same  time  be  strengthened  by  such  an  amount  of 
brisk  exercise  as  can  be  taken  without  fatigue,  and  the  general  health  should 
be  carefully  attended  to. 

Mr.  ElUs  of  Gloucester  has  lately  pubhshed  an  interesting  pamphlet  '  On 
the  Arch  of  the  Foot,'  in  which  he  shows  how  much  the  natural  shape  of  the 
foot  depends  on  muscular  action  and  muscular  tone— chiefly  on  the  integrity 
and  power  of  the  tibialis  posticus,  but  also  in  a  great  measure,  as  Mr.  ElHs 
thinks,  on  the  flexor  longus  pollicis.  Hence  Mr.  Ellis  insists,  and,  as  it  appears 
to  me,  with  incontestable  accuracy,  on  the  necessity  for  active  exercise  of  the 
muscles  in  the  treatment  of  flatfoot.  Persevering  use  of  the  tibiahs  and  of 
the  flexor  muscles  (the  '  bowstrings,'  as  Mr.  Ellis  calls  them,  of  the  plantar 
arch)  by  standing  and  walking  on  tiptoe,  hopping,  and  other  similar  exercises 
and  games,  alternated  with  proper  periods  of  complete  rest,  will  do  more  tban 


Fit;.  252.  A.  Drawing,  from  a  model  in  the  Museum  of  St.  George's  Hospital,  of  ordinary  flatfoot,  or  uon- 
congenital  talipes  valgus. — Holmes's  '  Surg.  Treat,  of  Children's  Diseases.'  b.  The  same  model  drawn 
from  behind. 


any  apparatus  to  counteract  the  tendency  to  flatfoot,  and  to  restore  the  arch 
as  far  as  is  possible  when  it  has  been  flattened  out.^ 

It  is  said  that  in  severe  cases  section  of  the  peronei  tendons  is  justifiable  ; 
but  I  have  never  met  with  such  a  case.  Dr.  Ogston^  described  at  a  meeting 
of  the  Medical  Society  an  operation  for  flatfoot,  which  consists  in  obtaining 
access  to  the  astragalo-scaphoid  joint  by  a  longitudinal  incision  on  the  inner 
side  of  the  foot,  chiselhng  oft'  the  cartilaginous  surfaces  of  the  two  bones  and 
restoring  them  to  position,  so  as  to  reproduce  the  arch  of  the  foot,  and  then 
pegging  the  bones  together  with  two  ivory  pegs.  Mr.  Bryant  stated  in  the 
discussion  on  Dr.  Ogston's  paper  that  a  similar  operation,  but  without  pegging 
the  bones,  had  been  practised  at  Guy's  Hospital  by  Mr.  Golding  Bird. 

A  rare  form  of  talipes  is  described  under  the  name  of  T.  cavus,  in  Avhich,  Talipes 
without  any  contraction  of  the  long  tendons,  the  plantar  fascia  and  short 

'  On  the  subject  of  the  pathology  and  treatment  of  flatfoot  I  would  refer  the  reader 
to  an  excellent  article  by  Mr.  Marsh  in  '  St.  Bartholomew's  Hospital  Eeports,'  vol.  xviii. 
pp.  32  et  seq. 

-  'Med.  Soc.  Proc'  vol.  vii.  p.  111. 
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muscles  of  the  sole  are  contracted  so  as  to  bring  tlie  metatarsus  nearer  to  tlie 
heel.  .Ihis  has  already  been  discussed  as  a  common  accompaniment  of  the 
ordinary  congenital  clubfoot,  and  it  is  also  a  striking  feature  in  many  cases  of 
congemtal  talipes  calcaneus.  As  a  substantive  deformity  I  am  not  acquainted 
with  it,  and  it  would  in  any  such  case  be  a  serious  question  whether  its  treat- 
ment would  not  involve  as  much  loss  of  power  as  the  deformity  itself. 

Cases  of  relapsed  clubfoot  are  often  very  difficult  to  treat  ;  the  tendons 
which  had  been  divided  having  perhaps  acquired  adhesions  to  the  neighbour- 
ing parts,  or  bemg  so  matted  to  the  cellular  tissue  around,  that  it  is  by  no 
means  easy  in  the  renewed  operation  to  assure  oneself  as  to  their  being  satis- 
factorily divided.  This  apphes  especially  to  the  tibiahs  posticus.  The  fact 
furnishes  an  additional  motive  for  care  in  the  original  treatment  of  the  case. 
But  in  many  cases  of  relapse,  provided  the  cure  has  at  the  time  been  complete," 
no  further  operation  is  necessary,  for  the  foot  can  be  brought  straight  again 
by  manipulation  and  instrumental  treatment. 

In  cases  of  very  obstinate  clubfoot,  where  treatment  has  been  unsuccess- 
ful or  has  been  neglected,  it  may  be  justifiable  to  remove  a  portion  of  the 
tarsus.  Either  the  cuboid  bone  may  be  excised,  as  has  been  done  with 
success  by  Mr.  Solly  i  and  Mr.  Davy,  or  the  astragalus,  as  practised  by  Mr. 
Lmad,  or  more  extensive  resection  of  the  external  tarsal  bones  may  be  prac- 
tised, whether  by  sawing  out  a  wedge-shaped  piece  or  by  dissectmg  the  bones 
out  of  their  articulations  until  the  foot  can  be  straightened.  It  must  then 
be  kept  in  its  natural  position  on  a  sphnt  till  the  womid  has  healed.^ 

It  would  hardly  be  possible  to  enumerate  and  describe  the  various  u-regu- 
lar  deformities  which  follow  upon  spastic  contraction  of  muscles  in  infancy, 
the  result  of  injury  or  disease  of  the  nervous  centres,  or  upon  infantile  para- 
lysis. The  principles  of  treatment  are  the  same  in  these  distortions  as  in  the 
ordinary  clubfoot,  viz.  to  endeavour  if  possible  to  correct  the  position  of  the 
hmb  by  properly-contrived  apparatus  ;  and  if  this  is  not  possible,  to  divide 
any  muscular,  tendinous,  or  ligamentous  structure  which  offers  definite  resist- 
ance, and  then  apply  the  apparatus,  and  continue  the  treatment  till  the  hmbs 
are  straight  and  have  recovered  as  much  motion  as  the  condition  of  the 
muscles  will  allow. 

One  of  the  most  grievous  of  the  irregular  deformities  is  'clubhand,'  in 
which  the  tendons  of  the  wrist  and  fingers  are  contracted,  and  the  hand 
variously  distorted,  generally  in  the  sense  of  flexion.  The  treatment  is  not 
very  successful ;  and,  as  Dr.  Little  has  pointed  out,  tenotomy  is  by  no  means 
promising  in  such  cases.  As  much  good  seems  to  be  done  by  the  persevering 
use  of  manipulation,  friction,  and  galvanism,  aided  by  mechanical  supports 
and  by  active  movement  as  far  as  possible,  as  can  be  expected  from  teno- 
tomy. In  fact,  in  the  few  cases  in  which  I  have  myself  seen  the  operation 
practised  it  has  seemed  useless,  unless,  perhaps,  as  an  adjunct  to  mechanical 
treatment. 

The  hand  is  liable  to  a  very  inconvenient  deformity  from  the  contraction 
of  the  palmar  fascia.  It  results  usually  from  frequent  pressure  on  the  palm 
of  the  hand,  as  in  those  trades  where  some  instrument  is  worked  by  the  constant 

'  '  Med.-Chir.  Trans.'  vol.  xl.  p.  119. 

*  See  Davies-Colley,  '  Med.-Chir.  Trans,'  vol.  Ix.  p.  11  ;  Lund  and  West,  'Brit.  Med. 
Journ.'  Nov.  2,  1878.  Davy,  '  Brit.  Med.  Journ.'  May  12,  lS8i).  '  Med.-Chir.  Trans.'  vol. 
Ixviii.  p.  13.5. 
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pressure  of  it  in  the  hollow  of  the  hand,  or  even  by  a  patient  leaning  heavily 
on  a  stick  in  walking,  though  in  some  cases  it  is  believed  to  be  rheumatic 
;in  its  origin.  The  fingers  affected  are  generally  the  ring  and  httle  fingers, 
.sometimes  the  middle  finger  only.  The  deformity  may  generally  be  remedied 
by  a  free  division  of  the  fascia  subcutaneously  in  several  places,  and  the 
iipplication  of  an  appropriate  extending  apparatus  ;  but  much  patience  and 
.-a  prolonged  use  of  passive  motion  Avill  be  required.  This  affection  was  first 
described  by  Dupuytren  ('  Le9ons  Orales  '),  and  is  often  styled  '  Dupuytren's 
contraction.'  Dissection  led  him  to  conclude  that  the  palmar  fascia  was  alone 
.affected,  and  this  is  also  Mr.  Adams's  opinion.' 

Knock-knee  is  a  most  troublesome  affection  as  it  is  usually  seen  in  out-  Knock- 
patient  hospital  practice  ;  for  the  ignorant  parents  of  such  children  have  gene- 
rally  gone  on  the  assumption,  which  is  so  easily  adopted  by  people  who  are 
both  poor  and  busy,  that  '  the  child  will  grow  out  of  it,'  and  have  neglected 
it  till  it  is  hardly  in  a  curable  condition.  No  doubt  children  do  grow  out  of 
knock-knee  to  a  certain  extent  if  the  disease  is  only  moderately  severe,  i.e. 
the  hmbs  as  they  strengthen  become  straighter,  and  the  gait  so  firm  that  the 
remaining  obhquity  is  not  noticed  through  the  clothes.  But  some  obHquity 
will  be  found  on  examination,  and  even  this  partial  recovery  is  only  obtained 
in  the  milder  cases.  When  the  knees  have  become  very  obhque  further  stand- 
ing and  walking  tends  rather  to  stretch  the  overstramed  ligaments  further 
:aud  increase  the  deformity  than  to  diminish  it  by  strengthening  the  muscles. 

Pure  knock-knee,  as  it  may  be  termed,  consists  in  mere  relaxation  of  the 
ligaments  and  muscles,  whereby  the  natural  pressure  of  the  lower  end  of 
the  femur  inwards,  acting  on  the  weakenedinternal  lateral  hgament,  stretches 
:it.2  This  throws  the  tibia  inwards  and  turns  its  external  tuberosity  some- 
what upwards,  whereby  it  is  made  to  press  on  the  external  condyle  of  the 
femur.  To  this  succeeds  a  relatively  mcreased  growth  (or  prominence  down- 
wards) of  the  internal  condyle.  Whether  this  relative  increase  is  real— i.e. 
the  mternal  condyle  is  hypertrophied— or  apparent— i.e.  the  external  is  atro- 
phied—it is  not  very  easy  to  say  ;  ^  but  the'  difference  in  the  level  of  the  two  con- 
•dyles  is  very  easily  verified  in  these  cases  of  pure  knock-knee.  Again,  there  is  a 
class  of  cases  in  which  the  knock-knee  is  combined  with,  and  in  the  opuaion 
of  many  surgeons  of  experience  is  caused  by,  flatfoot ;  while  others  reverse 
the  connexion  and  beheve  the  flatfoot  to  be  caused  by  the  knock-lmee.  Knock- 
knee  is  also  frequently  caused  by  rickets,  the  shaft  of  the  femur  being  bent 
so  that  its  uaternal  part  is  made  to  press  unnaturally  on  the  ligaments  of  the 
jomt.  It  .is  also  the  opinion  of  Messrs.  Jules  Guerin  and  Brodhurst  that  the 
deformity  is  often  due  to  contraction  of  the  biceps  tendon  and  the  ilio-tibial 
band  of  the  fascia  lata. 

The  ordinary  knock-knee  requires  that  the  displaced  bones  should  be  drawn 
•outwards  by  means  of  a  strap  or  elastic  sprmg,  whch  is  fixed  to  a  rigid  up- 

i   !  i^'l^'  ^  ^""y  interesting  series  of  papers  on  this  sub- 

'\r  i'-  f  ^'"''  ^"-i        Noble  Smith  will  be  found  in  the 

1  m'   TT\aal^:  ^^'          J^"-       1882,  and  Feb.  7,  1885.    In  the  same 

fascTa                     ^  recommends  the  entire  excision  of  the  contracted 

V-  J?^^w''  ""^^  ^^''^^'^  'statical'  knock-knee.     There  is  often  some  trace  of  old 
rickets  but  not  to  any  such  degree  as  to  occasion  the  deformity  of  the  knee. 

It  has  been  proved  in  some  cases,  by  dissection,  that  the  difference  in  level  of  the 
condyles  has  depended  on  an  obliquity  of  the  whole  epiphysis  and  not  on' any  difference 
-in  tne  size  of  the  condyles. 

NN 
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right  on  the  outside  of  the  leg,  this  upright  being  supported  by  a  pelvic  girdle 
and  being  let  into  the  sole  of  a  strong  boot.  By  this  apparatus  tbe  knee  is 
kept  fixed  ;  and  this  is  essential  for  a  time.  But  when  the  obliquity  has  been 
corrected  to  some  extent,  a  joint  is  introduced  into  the  upright,  and  the  child 
is  permitted  and  encouraged  to  use  the  flexor  and  extensor  muscles  of  the  leg. 

In  most  forms  of  knock-knee,  the  deformity  is  only  perceptible  in  the  ex- 
tended position  ;  that  is  to  say,  there  is  no  increase  in  the  antero -posterior 
diameter  of  the  condyle,  and  consequently  in  complete  flexion  the  inward 
inclination  disappears. 

In  neglected  cases,  when  the  deformity  is  so  considerable  as  to  form  a 
real  impediment  to  walking,  an  oj)eration  should,  no  doubt,  be  performed.  It 
must,  however,  be  clearly  understood  that  such  operations  ought  never  to  be 
necessary.  If  the  parents  do  their  duty  in  bringing  the  deformity  when 
incipient  under  medical  care,  and  if  proper  splints  are  used,  it  will  never 
increase  to  the  extent  of  requiring  surgical  operation. 

In  the  first  class  of  cases,  which  I  have  called  pure  knock-knee,  those  in 
which  no  serious  deformity  is  perceived  in  the  bones,  except  the  relative  in- 
crease in  the  length  of  the  internal  condyle,  the  appropriate  operation  is  that 
in  which  the  projecting  part  of  the  condyle  is  severed  from  the  shaft  of  the 
bone,  either  with  a  saw  or  chisel,  and  then  is  pushed  uj)wards  by  bringing  the 
tibia  into  a  straight  hne  vsdth  the  femur.  A  small  vertical  incision  is  made 
down  to  the  femur  near  the  insertion  of  the  adductor  magnus.  Then,  if  a  saw 
is  to  be  used  (on  Dr.  Ogston's  plan),  a  track  having  been  made  for  it  with  the 
knife,  by  thrusting  the  blade  down  in  front  of  the  bone  into  the  joint  towards 
the  inner  side  of  the  crucial  ligaments,  the  condyle  is  severed  by  passing  the 
saw  through  it,  from  before  backwards,  till  the  piece  is  movable.  If  a  chisel 
is  used  (Mr.  Reeves's  plan),  it  is  simply  driven  through  the  condyle  downwards 
and  outwards  till  the  piece  can  be  broken  ofl'.  The  latter  plan  has  the  mei:it 
tliat  the  knee-joint  is  less  freely  dealt  with,  and  may  possibly  in  some  cases 
not  be  opened  at  all. 

In  cases  of  rickety  curvature,  division  of  the  whole  shaft  of  the  femur 
somewhere  near  the  epiphysis  (Dr.  Macewen's  operation)  is  more  aj)propriate 
in  most  instances.  He  passes  a  scalpel  down  to  the  internal  surface  of  the 
femur  at  the  point  of  intersection  of  a  line  drawn  transversely  a  finger's  breadth 
above  the  top  of  the  external  condyle,  and  a  longitudinal  one  drawn  half  an 
inch  in  front  of  the  adductor  magnus  tendon,  and  makes  an  incision  an  mch 
or  more  in  length.  A  chisel,  having  been  passed  through  this  incision  down 
to  the  bone,  is  then  turned  round  so  that  its  edge  is  perpendicular  to  the 
axis  of  the  limb,  and  is  made  to  penetrate  the  bone  for  about  half  or  a  third 
of  its  thickness.  Then  a  finer  chisel  is  applied,  and  if  necessary  a  third,  till 
the  outer  part  of  the  bone  will  give  way  under  shght  force.  If  the  tibia 
is  also  curved  it  may  require  division  in  a  similar  way.  Mr.  Barwell  believes 
that  this  double  division  of  bones  is  usually  necessary.  He  first  divides  the 
external  third  of  the  femur  above  the  epiphysial  line,  and  then  puts  the  limb 
partly  straight  by  fracturing  the  rest  of  the  bone.  This  leaves  a  triangular 
gap  in  the  bone,  and  when  this  is  believed  to  be  filled  up  the  tibia  is  di^•ided 
transversely,  and  the  fibula  obhquely,  about  an  inch  below  the  joint.' 

'  All  these  methods  will  be  found  described  and  discussed  by  their  authors  in  an 
interesting  series  of  papers  in  the  '  Brit.  Med.  Journ.'  Oct.  18,  1879.  I  would  also  refer  to 
a  clinical  lecture  by  Mr.  Barker  in  the  same  journal,  .Tuly  5,  187!),  and  to  a  very  interest- 
ing paper  by  Mr.  Marsh  in  '  St.  Bartholomew's  Hospital  Reports,"  vol.  xviii.  p.  27.  The 
chief  objection  to  Ogston's  operation,  and  probably  also  in  many  cases  to  Reeves's,  is  that 
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Finally,  there  are  surgeons  (Mr.  Brodhurst,  Mons.  J.  Guerin)  who  believe 
that  by  section  of  the  tendon  of  the  biceps,  the  ilio-tibial  band  of  fascia,  and 
the  external  lateral  ligament,  the  most  inveterate  cases  of  knock-knee  may 
be  cm'ed.  I  cannot  accept  this  doctrine,  though  I  believe  that  in  some  com- 
plicated cases  these  structures  may  require  division  as  well  as  the  bones. 

All  these  operations  must  be  performed  with  the  minutest  precautions 
against  unhealthy  suppuration  which  the  surgeon's  experience  can  suggest. 
When  so  performed  they  do  not  seem  to  involve  any  excessive  danger,  and 
are  undoubtedly  justifiable  in  neglected  cases  of  genu  valgum.  All  surgeons 
of  experience  would  agree  with  Dr.  Macewen^  that  no  operation  for  genu 
valgimi  should  be  performed  while  the  bones  are  still  soft,  for  then  they  may 
no  doubt  be  straightened  either  gradually  or  abruptly  without  any  cutting 
operation.    The  limit  may  be  taken  as  about  eight  years  of  age. 

Dr.  Macewen's  operations  have  been  very  numerous  and  very  successful. 
'  Up  to  April  6,  1881,  there  were  767  hmbs  osteotomised,  and  in  these  1,149 
osteotomies  were  performed.  Out  of  these  there  were  three  deaths  from 
causes  independent  of  the  operation.  Of  the  767  limbs  operated  on,  521 
were  for  genu  valgum  ' ;  and  he  regards  the  operation  as  not  more  dangerous 
than  a  simple  tenotomy.  At  the  same  time  it  is  not  to  be  denied  that 
troublesome  suppuration,  ankylosis  of  the  joint,  and  even  pyaemia  and  death, 
have  followed  on  Ogston's  and  Reeves's  operations,  even  in  the  hands  of 
surgeons  who  attend  minutely  to  antiseptic  precautions  ;  and  we  cannot  admit 
that  such  extensive  violence  can  be  wholly  free  from  danger,  however  care- 
fully and  skilfully  the  operation  may  be  performed.  I  would  repeat  that 
proper  care  in  the  initial  stages  of  the  deformity  ought  to  banish  such  opera- 
tions from  practice. 

The  same  principle  which  underhes  Dr.  Macewen's  operation  for  knock-  Rickety 
knee  has  been  also  extensively  applied  by  himself  and  other  surgeons  to  deformities, 
rickety  curves.  There  are  two  different  ways  of  performing  this  operation. 
Some  surgeons,  as  Adams,  endeavour  to  make  the  section  of  the  bone  as 
nearly  as  possible  subcutaneous  ;  others,  following  the  teaching  of  Mr.  Lister, 
beheve  that  this  is  not  a  matter  of  much  importance,  provided  that  the  pre- 
cautions are  observed  which,  according  to  him,  will  infallibly  keep  the  wound 
'  aseptic'  There  are  few  surgeons,  however,  who  would  not  think  the  opera- 
tion safer  with  a  small  wound  than  a  large  one  ;  and  this  is,  I  think,  about 
the  whole  difference  between  the  subcutaneous  and  the  open  method.  As 
small  a  wound  as  possible  should  be  made  in  the  most  advantageous  position, 
and  the  bone  chiselled  until  it  will  break,  and  then  the  limb  is  to  be  put  up  in 
the  straight  position.  Very  considerable  deformity  might  require  the  removal 
of  a  wedge  of  bone,  and  then  the  operation  differs  in  no  respect  from  any 
other  excision.    The  same  observations  apply  to  these  as  to  operations  for 

the  knee-joint  is  opened  and  there  is  danger  of  inflammation  and  stiffness  of  the  joint, 
and  possibly  of  suppuration.  MacEwen's  method  is  almost  universally  adopted  in  prefer- 
ence to  all  others  in  every  case,  whether  '  pure  knock -knee  '  or  arising  from  rickets. 

'  Trans,  of  International  Med.  Congress,  '  Diseases  of  Children,'  p.  190.  I  would 
refer  the  reader  to  this  interesting  debate  for  details  which  my  space  forbids  me  to  notice. 
A  description  of  the  dissection  of  a  knee-joint  twenty  months  after  Ogston's  operation 
will  be  found  in  Langenbeck's  '  Archiv,'  vol.  xxviii.  p.  926.  There  was  very  little  trace 
of  the  section  on  the  articular  cartilage,  which  was  itself  quite  smooth  and  free  from  any 
trace  of  inflammation.  At  the  upper  edge  of  the  section  there  was  a  slight  projection, 
where  the  severed  condyle  had  been  pushed  up  ;  but  the  rest  of  the  track  of  the  saw  was 
marked  merely  by  a  slight  cicatrix,  only  visible  when  the  bone  had  been  sawn  in  half. 
The  line  of  the  epiphysial  cartilage  was  broken  in  consequence  of  the  displacement  of 
the  condyle  about  1.}  cm.  upwards,  but  this  cartilage  was  otherwise  healthy. 
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knock-knee.  They  should  not  be  performed  while  the  bones  are  soft,  and 
proper  attention  during  the  course  of  the  disease  ought  to  render  them 
altogether  surperfiuous. 

Wo-neck.  Wryneck  is  a  common  deformity  in  cliildren  from  spastic  contraction  of 
the  sterno-mastoid  muscle,  by  which  the  head  is  drawn  down  towards  that 
shoulder,  and  the  chin  turned  to  the  opposite  side ;  the  contracted  muscle 
stands  out  strongly  under  the  skin,  especially  when  its  action  is  opposed  by 
manipulation,  and  measurement  from  the  ear  to  the  sterno-clavicular  joint  on 
the  two  sides  will  at  once  show  the  extent  of  the  contraction.  Not  uncom- 
monly the  size  of  the  features  on  the  affected  side  is  strikingly  less  than  on 
the  opposite.  Cases  are  found  in  which  the  contraction  affects  only  the 
clavicular  origin  of  the  muscle,  the  sternal  tendon  being  natural ;  or  the 
reverse  may  be  the  case  ;  but  it  is  more  common  for  both  parts  to  be  impli- 
cated. If  the  deformity  be  neglected  the  clavicle  itself  may  yield  and  be 
curved  upwards.  The  deformity  is,  no  doubt,  usually  due  to  congenital  causes, 
though  it  is  often  not  noticed  till  some  years  after  birth.  The  contraction 
involves  other  muscles  of  the  neck  also — the  trapezius,  scaleni.  and  others — 
but  to  a  less  extent ;  and  the  division  of  the  sterno-mastoid  enables  the  surgeon 
to  rectify  the  position  of  the  head.  No  milder  measure  has  succeeded  in  any 
case  which  I  have  seen,  but  it  is  said  that  slighter  cases  may  be  cured  by 
manipulation  and  by  instruments. 
Division  of  The  operation  is  perfectly  free  from  danger,  if  carefully  performed,  since 
mastoid.  the  muscle  stands  out  well  from  the  vessels  below  it,  which  are  again  separated 
by  a  strong  membrane  ;  but  a  careless  operator  might  possibly  hit  the  internal 
jugular  vein,  especially  in  trying  to  divide  the  whole  muscle  from  the  same 
puncture.  It  is  safer,  however,  to  make  a  different  puncture  for  each  portion 
of  the  sterno-mastoid.  The  head  should  be  put  weU  on  the  stretch,  so  as' to 
cause  the  muscle  to  stand  out  fairly,  and  the  knife  should  be  entered  behind 
the  clavicular  fibres,  abovit  half  an  inch  above  the  clavicle,  and  passed  beneath 
the  muscle.  Then  its  edge  is  turned  towards  the  fibres,  and  they  are  di^dded 
completely.  Then  the  surgeon  deals  similarly  with  the  sternal  tendon.  This 
plan  is  far  better,  in  my  opinion,  than  that  of  dividing  the  muscle  from  above, 
by  passing  the  knife  between  the  skin  and  the  muscle  and  turning  its  edge 
downwards,  which  is  recommended  by  some  surgeons.  After  the  operation 
the  head  can  be  considerably  raised  at  once ;  but  it  is  well  to  leave  the 
patient  alone  for  a  few  days,  and  then  I  think  it  better  to  apply  an  instrument 
consisting  of  a  frame  adapted  to  the  pelvis  and  shoulders,  with  an  upright 
along  the  spine,  terminating  above  in  a  padded  plate  which  rests  on  the  back 
of  the  head,  and  carries  two  arms,  which  are  fixed  on  one  temple  and  on  the 
opposite  side  of  the  chin,  so  as  to  have  a  firm  hold  of  the  head.  The  upright 
is  jointed  opposite  the  root  of  the  neck,  and  is  pro^dded  with  three  screws,  one 
of  which  raises  the  chin  and  turns  it  to,  or  even  across,  the  middle  hne ;  the 
second  extends  the  cervical  spine,  drawdng  the  chin  away  from  the  sternum  ; 
and  the  third  brings  the  head  and  neck,  considered  as  a  whole,  into  the 
proper  position  as  regards  the  trunk.^  Other  surgeons  trust  to  manipulation, 
or  to  an  arrangement  of  strapping  and  bandages,  to  restore  the  position  of  the 
head ;  but  I  confess  that  I  think  the  use  of  an  apparatus  renders  success  much 
more  certain  and  the  treatment  less  troublesome.  Manipulation,  however, 
should  not  be  neglected.    It  may  be  practised  twice  a  day,  when  the  instru- 

'  A  figure  of  this  apparatus,  which  I  believe  is  the  most  efficient,  will  be  found  in  the 
second  edition  of  my  work  on  the  '  Surgical  Treatment  of  Children's  Diseases,'  p.  666. 
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ment  is  removed  for  the  purpose  of  washing.  The  patient  is  seated  on  the 
floor,  between  the  knees  of  the  surgeon  or  attendant,  who  gently  draws  the 
head  into  the  desired  position.  And  when  the  chin  has  been  got  into  a  posi- 
tion somewhat  on  the  other  side  of  the  middle  line  from  that  in  which  it  had 
been  fixed,  and  has  been  kept  there  for  about  three  weeks,  the  apparatus  may 
be  gradually  disused  and  manipulation  continued  for  a  few  weeks  longer. 

The  ordinary  spasmodic  wryneck  is  not  to  be  confounded  with  wryneck 
from  disease  of  the  cervical  vertebrae.  In  such  cases  the  characteristic 
symptoms  of  disease  of  the  spine  will  be  found  on  careful  examination,  and 
no  operation  will  be  proposed.  There  are,  again,  cases  in  childhood  in  which 
wryneck  appears  to  depend  either  on  irritation  from  worms,  or  on  some 
mental  cause  difficult  to  detect,  but  somewhat  analogous  to  adult  hysteria. 
In  such  cases  the  contraction  is  not  permanent,  but  appears  and  disappears 
from  time  to  time.  In  these  cases,  also,  no  operation  should  be  performed. 
General  treatment,  with  manipulation,  or  some  contrivance  to  fix  the  head 
in  a  proper  position,  will  suffice.  The  diagnosis  may  always  be  made  by 
inducing  anaesthesia,  and  then  noting  that  there  is  no  real  permanent 
shortening  of  the  muscle.  Adults,  again,  suffer,  though  rarely,  from  a  very 
obstinate  and  intractable  form  of  spasmodic  wryneck,  somewhat  allied  to 
paralysis  agitans,  in  which  generally  the  other  muscles  of  the  neck  are 
affected,  and  sometimes  the  trapezius  as  much  as,  or  more  than,  the  sterno- 
mastoid.  The  head  is  drawn  down  towards  the  shoulder.  The  affection  is 
liable  to  remissions  and  exacerbations,  evidently  due  to  mental  causes  in  part, 
and  varying  with  the  state  of  the  mind.  The  disease  may  be  due  to  irritation 
propagated  from  the  medulla  along  the  spinal  accessory  nerve ;  but  the  ex- 
citing cause  of  this  irritation  is  unknown.  In  one  case  Mr.  Campbell  De 
Morgan  obtained  a  cure  by  removing  a  part  of  the  external  branch  of  the  spinal 
accessory  nerve,  and  in  other  cases  benefit  has  foUowed  on  the  very  free  admi- 
nistration of  the  succusconii,  as  recommended  by  Dr.  John  Harley  ;  '  but  the 
disease  usually  defies  treatment. 

Wryneck  is  often  also  purely  hysterical ;  and  these  cases  are  of  aU  others  the  ^^J^^^'^g^g^ 
most  difficult  to  treat.  They  are  also  difficult  of  diagnosis  ;  but  the  ordinary  r]Jai  cou- 
rules  which  are  applicable  to  the  diagnosis  of  other  hysterical  disorders,  and  tractions, 
the  results  of  an  examination  under  anaesthesia,  will  usually  settle  the 
diagnosis.  But  they  will  often  be  most  rebellious  to  treatment ;  and  this, 
indeed,  is  true  also  of  all  other  forms  of  emotional  or  hysterical  contraction. 
Operation  seems  to  aggravate  the  disease.  The  section  of  the  sterno-mastoid 
in  wryneck  has  been  promptly  followed  by  contraction  of  the  opposite  muscle. 
Similarly,  in  hysterical  diseases  of  joints,  forcible  extension  of  an  elbow,  the 
seat  of  hysterical  contraction,  has  been  the  starting-point  of  nervous  disorders 
which  have  been  held  to  justify  amputation,  leaving  the  patient  stiU  micured  ; 
and  other  similar  instances  might  be  quoted.  As  in  other  nervous  disorders, 
the  less  active  the  surgeon  is  the  better.  It  may  sometimes  be  advisable  to 
put  the  parts  in  a  natural  position  under  anaBsthesia  and  fix  them  so,  and  thus 
give  the  patient  an  irrefragable  proof  that  the  deformity  is  not  incurable.  But 
the  chief  reliance  must  be  placed  in  medical  and  general  treatment,  with 
manipulation  and  calisthenic  exercises  when  they  are  indicated. 


•  '  Med.-Chir.  Trans.'  vol.  Ivii. 


550 


CHAPTEE  XXVIL 

AFFECTIONS    OF  NEKVES. 

ZZt  °^  Wounds  of  nerves  occur,  of  course,  from  injuries  of  all  kinds,  but  are  pecu- 
liarly common  m  mjunes  from  gunshot.    They  never  occur  uncomplicated, 
but  m  some  cases  the  wound  in  the  nerve  is  the  chief  feature  of  the  injury.' 
The  symptoms  of  wound  of  a  nerve  vary  according  as  the  nerve  is  sensory, 
muscular,  or  mixed,  and  as  the  wound  is  partial  or  complete.  Complete 
division  of  a  large,  mixed  nerve  (of  which  the  most  famihar  example  is 
the  ulnar  or  median,  at  the  wrist)  produces  total  loss  of  the  function  of  the 
muscles  supplied  from  below  the  point  of  division,  and  loss  of  sensation  in 
the  part  corresponding  to  its  distribution,  together  with  a  sensible  loss  of 
temperature  in  the  limb  below,  and  loss  of  nutrition,  sometimes  leading  to 
low  eruptions  on  the  skin.i    Division  of  a  purely  muscular  nerve,  such  as 
the  portio  dura,  is  usually  accompanied  only  by  muscular  paralysis— at  least, 
as  far  as  is  known ;  for  thermometric  observations  in  such  cases  are  difficult 
and  uncertain.    Division  of  sympathetic  trunks  is  known  to  be  accompanied 
by  dilatation  of  the  capillaries  and  increased  heat  of  the  parts,  from  experi- 
ments on  animals  ;  but  in  man  such  lesions  could  only  form  subordinate 
features  in  complicated  injuries.^    The  anatomical  phenomena  of  wounds  of 
nerves  and  of  their  repair  is  thus  described  by  Dr.  Lockhart  Clarke  ^  :— '  Both 
portions  of  the  divided  nerve  retract  a  little,  and  their  extremities,  especially 
the  upper  one,  enlarge  and  become  more  vascular,  while  coagulable  lymph 
exudes  around  and  between  them.    In  a  short  time  this  exudation  becomes 
gradually  firmer,  and  is  found  to  contain  cells  and  nuclei,  and  then  fine 
nerve-fibres,  which  proceed  from  the  extremity  of  the  central  portion  of  the 
nerve  to  that  of  the  peripheral  portion,  which,  on  being  separated  from  its 
nervous  centre,  undergoes  a  gradual  but  rapid  atrophy  or  degeneration. 
These  newly-formed  fibres  are  finer  and  greyer  than  those  of  the  central 
portion  of  the  divided  nerve,  and  it  is  not  till  after  a  period  of  some  months 
that  they  become  fully  developed.    In  the  meantime  a  regeneration  of  fine 
fibres  is  going  on  in  the  peripheral  or  atrophied  portion  of  the  nerve  ;  but  it 
is  a  long  time  before  these  fibres  acquire  the  normal  size  and  appearance. 
The  same  kind  of  reparative  process  takes  place  when  a  portion  of  a  nerve 
has  been  excised;  only  it  requires  a  longer  period.''*    The  remote  conse- 
quences of  wounds  of  nerves  are  very  various,    I  have  seen  a  case  in  which 
the  total  division  of  the  musculo-sijiral  nerve — evidenced  by  complete  loss  of 
sensation  in  the  parts  supi^lied  by  the  radial,  and  by  loss  of  power  in  all  the 

'  See  a  paper  by  Mr.  Jonathan  Hutchinson,  '  On  Injuries  of  Nerve-trunks.'—'  London 
Hosp.  Reports,'  vol.  iii.  p.  321. 

2  Dr.  Chevasse  of  Birmingham,  in  the  'Brit.  Med.  Journ.'  Dec.  17,  1881,  relates  a  case 
of  injury  to  the  cervical  portion  of  the  sympathetic  in  a  surgical  operation. 

'  On  this  point  the  reader  may  also  usefully  consult  Dr.  Weir  Mitchell's  treatise  on 
'  Injuries  of  Nerves,  and  their  Consequences,'  1872,  pp.  74,  81.  This  interesting  work 
should  be  studied  in  connection  with  the  whole  subject  of  this  chapter,  as  well  as  the 
translation  of  Charcot's  '  Lectures  on  Diseases  of  the  Nervous  System,'  recently  published 
by  the  New  Sydenham  Society. 

'  '  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  186. 
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extensor  muscles  of  the  limb— was  followed  after  the  lapse  of  some  months 
by  gradual  but  ultimately  complete  recovery  of  all  the  fmactions  of  the 
nerve.  1  Mr.  Syme  has  put  on  record  a  case  in  which  the  ulnar  nerve  was 
divided  in  an  excision  of  the  elbow,  and  in  which  the  functions  of  the  nerve 
were  also  regamed  ;  and  here,  on  dissectmg  the  parts  some  years  afterwards, 
the  ends  of  the  divided  nerve  were  found  united  by  a  kind  of  splint  or  ferule 
of  fibrous  tissue  (exactly  as  a  fracture  is  united  by  provisional  caUus),  mside 
which  the  ends  themselves  seemed  to  be  lanunited  though  in  contact.  But 
in  other  cases  there  seems  no  doubt  that  a  permanent  irritation  is  generated 
m  the  substance  of  the  womided  nerve  which  is  reflected  down  other  nerves, 
originating  from  the  same  part  of  the  cerebro-spinal  centre,  and  that  thus  the 
whole  limb  may  ultimately  become  more  or  less  paralysed. ^  There  are 
numerous  other  reflex  symptoms  produced  by  injuries  to  the  nerves,  but 
they  are  too  miscellaneous  and  too  rare  to  make  it  worth  while  to  summarise 
them  here,  and  in  most  of  the  recorded  cases  the  real  symptoms  have  doubt- 
less been  mixed  with  many  which  were  of  an  hysterical  character.^  I  would 
refer  the  reader  to  an  interesting  article  by  Dr.  Brown- Sequard  in  the  3rd 
edition  of  the  '  System  of  Surgery.'  Partial  division  of  nerves,  or  then- 
permanent  irritation  by  the  lodgment  of  a  foreign  body,  or  a  ligature,  is 
Hable  to  produce  symptoms  even  more  formidable  than  those  caused  by 
their  complete  division,  though  essentially  of  the  same  character.^  The 
abiding  irritation  which  sometimes  ensues  on  the  implication  of  a  divided 
nerve  in  a  cicatrix  is  of  the  same  nature.  A  common  example  of  it  is  the 
irritation  and  jerking  which  occasionally  attacks  the  stump  of  an  amputation. 
Sometimes  the  nerve  is  compressed  by  the  formation  of  callus  around  a  frac- 
ture ;  and  not  unfrequently  the  nerves  in  the  axilla  are  so  pressed  upon  by  the 
constant  use  of  a  crutch  that  a  well-known  form  of  palsy,  '  crutch-palsy,'  is 
produced. 

The  symptoms  caused  by  injury  to  a  nerve  must  be  treated  according  to 
their  gravity.  Since  there  can  be  no  doubt  that  many  of  the  worst  symptoms 
depend  on  some  constant  irritation,  the  result  of  partial  division,  the  lodg- 
ment of  a  foreign  substance,  or  the  implication  of  one  or  more  nerves  in  the 
cicatrix,  it  is  right  in  such  cases  to  cut  down  on  the  nerves  which  seem 
implicated,  and  either  divide  them  completely  or  remove  a  portion  of  them. 
In  cases  depending  on  lesion  of  one  of  the  digital  nerves  it  may  often  be 
better  to  sacrifice  the  finger,  and  in  painful  stumps  to  re-amputate,  taking 
<3are  to  cut  all  the  large  nerve-trunks  so  short  that  they  cannot  be  impUcated 
in  the  scar. 

But  in  shghter  cases  the  symptoms  will  probably  subside  by  galvanism  of 
the  affected  nerve,  sedulously  employed,  bhsters,  the  application  of  belladonna 
in  ointment,  and  the  hypodermic  mjection  of  morphia  if  there  is  much  pain, 
with  careful  attention  to  the  general  health. 

In  all  recent  wounds,  in  which  large  nerves  are  divided,  great  care  should  Suture  of 
be  taken  to  put  their  extremities  into  accurate  apposition,  and  to  pass  a  silk  n®"^^®^' 
or  gut  suture  through  the  soft  parts  around  or  the  sheath  of  the  nerve,  so  as 
to  keep  them  in  accurate  contact.    In  his  address  on  Surgery,  published  in 
the  '  Brit.  Med.  Journ.'  Aug.  5, 1876,  Mr.  Favell  refers  to  four  cases  of  wounds 
■of  nerves  in  which  the  divided  nerve  was  united  by  suture.  In  the  first  (under 

'  This  case  is  mentioned  in  a  paper  by  me  in  the  '  Lancet,'  June  16,  1883. 

-  See  a  case  related  by  Mr.  Callender,  in  '  Path.  Trans.'  vol.  xv.  p.  180,  in  which  the 
ulnar  nerve  seems  to  have  been  divided  in  excision  of  the  elbow,  and  where  the  whole  limb 
became  paralysed. 
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Mi-^  Wheelhouse-s  care),  the  great  sciatic  nerve  had  been  cut  entirely  across 

eident.    In  the  second,  the  median  nerve  was  united  by  suture  ten  weeks  after 
s  dmsion;  but  the  result  was  unsatisfactory.    In  the  two  other  vW 
he  sutures  were  applied  immediately  (to  the  median  and  ulnL  n  rtes  er 
feet  recovery  ensued.    In  Mr.  Wheelhouse's  case  the  man  had  been  admi  ted 
mto  hospital  only  m  order  that  his  hmb  should  be  amputated  a7ft  Is 
total  y  palsied  and  useless.    On  cutting  down  on  the  divided  nerve  "s  proxi- 
mal end  was  found  swollen,  and  the  distal  atrophied.    Both  were  removed 
leavmg  a  gap  of  two  inches  in  the  nerve.    ]3y  bending  the  limb,  the  ends 
were  bx;ought  near  enough  to  admit  of  their  being  sewn  together  w  tritTut 
Gradually  the  various  functions  of  the  nerve  wexe  regairrj,  and  1  pLfent' 

^^ork  about  a  year  as  an  agricultural  labourer  when  last  heard  of-but  lost 
two  toes  by  gangrene  in  the  cold  weather. 

Much  more  extensive  experience  has  now  been  obtained  of  this  operation 
0  ne  ve  suture,  which  justifies  me,  I  think,  in  saying  that  in  all  cases  where 
he  function  of  a  limb  is  lost  from  the  division  of  a  large  nerve  it  is  not  only 
ustifiable,  but  imperative,  to  cut  down  on  the  nerve,  refresh  its  ends,  and 
unite  them.    The  prospect  of  success  is,  of  course,  less  the  longer  after  the- 
accident  the  operation  is  performed ;  but  cases  are  on  record  in  which  the 
operation  has  succeeded  even  some  years  after  the  injury.    I  think,  however, 
It  IS  better,  if  the  nerve  has  not  been  united  at  once  (primary  suture),  to  waft 
until  the  wound  has  perfectly  healed  (secondary  suture),  and  not  to  operate 
while  the  divided  nerve  and  the  parts  around  are  in  an  inflamed  condition. 
It  should  be  added  that  the  improvement  in  the  symptoms  is  often  long 
delayed.    I  have  recorded  cases  in  which  no  change  was  perceptible  for 
several  months  after  the  operation,  but  where,  ultimately,  entire  recoverv 
ensued.' 

Besides  the  direct  and  remote  consequences  of  wounds,  there  are  a  few 
other  aflections  of  nerves  which  are  occasionally  met  with  ;  though  as  a  rule- 
the  symptoms  which  are  caused  by  lesions  of  nerves  are  only  somewhat  sub- 
ordinate features  of  surgical  diseases  and  injuries. 
Neuralgia.        Neuralgia,  in  fts  strict  sense-i.e.  pain  referred  to  the  course  and  distribu- 
tion of  some  one  or  more  of  the  sensory  nerves-is  a  disease  which  is  almost 
always  periodic  m  its  attacks,  and  bears  a  strong  resemblance  to  ague  in  its 
course,  causation,  and  cure,  and  falls  more  especially  under  the  care  of  the 
physician.    StHl,  surgeons  are  so  often  consufted  about  it,  and  an  accurate 
diagnosis  of  many  surgical  affections  depends  so  much  on  a  knowledge  of  the 
phenomena  of  true  neuralgia,  that  I  must  say  a  few  words  about  it.  The 
word  neuralgia  is  used  loosely  to  describe  any  painful  affection  for  which  no 
anatomical  or  organic  cause  is  known ;  and  there  would  be  no  objection  to- 
this  use  of  the  word  if  some  other  term  were  used  to  distmguish  the  cases 
which  are  of  hysterical,  dyspeptic,  mental,  or  obscure  origin  from  the  truly 
neuralgic— intending  by  the  latter  term  those  in  which  there  is  distinct  evi- 
dence of  an  affection  limited  to  a  precise  nerve,  and  dependent,  we  cannot 
doubt,  on  some  anatomical  disturbance  of  its  tissue,  though  this  may  be 
transient  and  imperceptible  to  our  senses. 

The  phenomena  of  true  neuralgia  are  best  studied  in  the  familiar  affec- 
tion known  as  tic,  or  brow-ague,  which  follows  the  course  of  the  supra-orbita 

'  See  a  paper  by  myself  in  the  '  Lancet,'  June  IC,  1883,  and  by  Mr.  Page,  '  Brit.  Med 
Joum.'  June  23,  1883. 


I 


NEUEOTOMY. 


653 


branch  of  the  fifth  nerve.  This  commences  very  commonly  by  an  increased 
afflux  of  blood,  the  pulsation  in  the  little  artery  which  accompanies  the  nerve 
becomuig  plainly  perceptible  to  the  sight  and  touch  as  the  pain  is  coming  on. 
Then  the  neighbourhood  of  the  nerve  becomes  very  tender  to  the  touch,  and 
this  is  followed  by  pain,  often  agonising,  extending  along  the  ramifications 
of  the  nerve.  In  other  cases,  all  the  branches  of  this  or  one  of  the  other 
divisions  of  the  fifth,  or  even  all  the  branches  of  the  trifacial  nerve,  are  simi- 
larly aft'ected,  producing  in  the  latter  case  what  is  called  hemicrania.  It 
would  be  beside  my  purpose  to  speculate  on  the  cause  of  this  afi'ection,  or  to 
spend  any  time  in  discussing  its  treatment.  I  merely  wish  here  to  direct  the 
reader's  attention  to  it  as  illustrating  an  affection  of  the  nerves  quite  uncon- 
nected with  inflammation— for  the  symptoms,  intolerably  severe  at  one 
minute,  may  have  entirely  disappeared  at  another — and  also,  for  the  same 
reason,  not  due  to  any  abiding  irritation  in  the  course  of  the  nerve.  I  may, 
however,  add  that  the  cure  of  this  disorder  must  be  sought  in  the  discovery 
and  removal  of  its  cause,  in  the  amendment  of  any  disorder  of  the  general 
health,  and,  in  cases  where  no  cause  can  be  ascertained,  in  the  administra- 
tion of  antiperiodic  remedies,  as  quinine  and  arsenic,  with  free  purgation, 
and  the  local  application  of  aconite,  or  the  subcutaneous  injection  of  morphia, 
or  morphia  and  atrophie,  before  the  paroxysm.  It  is  curious,  and  is  valuable 
as  a  diagnostic  sign,  that  though  the  parts  near  the  afl'ected  nerve  may  be 
excessively  tender  to  the  touch,  yet  firm  pressure  will  generally  relieve  the 
pain  ;  and  patients  with  brow-ague  often  learn  to  give  themselves  some  relief 
by  pressing  the  finger  firmly,  into  the  supra-orbital  notch. 

Many,  however,  of  the  cases  classed  as  true  neuralgia  are  really  not 
periodic  but  permanent  affections,  due  to  the  implication  of  the  nerve  in 
inflammation  of  the  bone  in  or  near  which  it  lies,  or  to  its  inflammation  from 
some  other  cause,  or  to  its  being  involved  in  cancerous  or  other  ulceration,  or 
compressed  by  a  tumour.  But  in  all  these  cases  the  symptoms  are  persistent 
and  continuous,  though  not  therefore  necessarily  equal  in  severity  at  all  times. 
In  other  cases,  from  some  irritation  applied  to  the  motor  nerves,  or  to  the 
part  of  the  nervous  centre  with  which  they  are  connected,  strange  convulsive 
movements  are  produced.  Spasmodic  wryneck  is  the  best  known  of  these 
affections,  and  it  manifests  itself  as  an  afi'ection  of  the  trapezius  or  sterno- 
mastoid  and  trapezius,  which  is  often  propagated  to  the  other  muscles  of  the 
neck  and  head,  jerking  the  head  about  in  various  directions.  From  this 
origin  the  affection  may  be  reflected  to  the  nerves  of  the  cervical  or  also  of 
the  brachial  plexus,  causing  neuralgic  pains  in  the  course  of  their  sensitive 
branches,  with  possibly  some  affection  also  of  the  motor  nerves. 

In  all  cases  of  obstinate  neuralgia  or  of  obstinate  spasm,  the  question  Neurotomy 
will  ultimately  occur  whether  any  relief  can  be  given  by  surgical  operation,  ^omy 
and,  if  so,  whether  the  symptoms  are  severe  enough  to  warrant  the  attempt. 
I  say  this  question  occurs  ultimately ;  for  it  is  not  until  all  known  medical 
treatment  has  failed  that  the  division  of  the  affected  nerve  ought  ever  to  be 
tried,  except  in  cases  where  the  pain  obviously  depends  on  some  irritation 
apphed  to  a  definite  part  of  the  trunk,  and  such  irritation  cannot  be  other- 
wise removed.  In  such  a  case  it  may  fairly  be  expected  that  the  division  of 
the  trunk  above  this  part  will  relieve  the  symptoms.  When  the  cause  of 
neuralgia  is  central  or  is  unlmown  the  operation  is  far  less  promising,  though 
under  proper  circumstances  it  is  quite  right  to  give  it  a  trial.  There  are 
two  methods  of  dividing  a  nerve ;  one — which  is  the  less  formidable  as  an 
operation — is  to  make  a  subcutaneous  puncture,  or  a  small  incision  down  to 
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the  bone  in  the  known  course  of  the  nerve,  by  wliich  the  trunk  is  divided 
along  witli  the  parts  in  relation  with  it  (neurotomy).  But  this  is  much  less 
satisfactory  than  the  other,  both  be- 
cause the  operator  may  after  all  miss 
the  nerve,  and  because  the  latter  may 
soon  reunite  and  the  symptoms  recur. 
The  more  effectual  method  is  to  ex- 
pose the  nerve  by  a  regular  dissec- 
tion, and  remove  a  piece  about  half 
an  inch  long  (neurectomy). i  Dr.  A. 
Brown  2  has  recorded  a  case  in  which 
he  destroyed  a  portion  of  the  affected 
nerve  with  the  actual  cautery,  and  with 
a  good  result. 

Tumours  are  sometimes  painful 
from  their  pressure  on  nerves,  and  in 
some  of  the  'painful  subcutaneous 
tumours,'  as  they  are  called,  a  definite 
nerve  has  been  found  imphcated  in 
the  tumour.  At  other  times,  however, 
there  has  been  no  such  explanation  of 
the  pain,  which  is  then  to  be  regarded 
as  'hysterical.'  Like  other  forms  of 
hysteria,  this  pain  in  simple,  fibrous, 
or  fatty  tumours  generally  occurs  in 
women. 

But  there  are  tumours  formed  in 
the  substance  of  nerves,  and  which 
formerly  were  called  on  that  account 
neuromata,  of  which  a  remarkable 
example  is  depicted  here  (Fig.  253). 
They  are,  nevertheless,  not  true  neu- 
romata (see  page  366),  and  would  be 
better  styled  '  false  neuromata.'  They 
are  generally  of  a  fibrous  or  fibro- 
cellular  structure,  grow  slowly,  and  are 
often  the  seat  of  very  acute  pain.  The 
fibres  of  the  nerve  will  be  found  spread 
out  over  them  and  embedded  in  their  substance.    They  are  mcurable  except 

■  Some  interesting  and  typical  cases  of  neurotomy  in  painful  affections  of  the  limbs 
will  be  found  related  by  Mr.  Eedfern  Davies,  in  the"'  Dublin  Quarterly  Journal  of  Med 
Science,'  Nov.  1860.  But  the  nerve  which  is  most  often  divided  or  excised  for  neuralgia 
IS  the  trigeminus.  The  division  of  the  supra-  or  infra-orbital  nerve  in  the  face,  either  by 
direct  dissection  or  by  subcutaneous  section,  is  easy.  On  this  subject  the  reader  may  con- 
sult a  paper  by  Mr.  Cadge,  'Brit.  Med.  Journ.'  July  15,  1882.  Lately,  in  America,  tlie 
bold  idea  of  removing  Meckel's  ganglion  along  with  the  infra-orbital  nerve  has  been  put 
in  practice.  The  easiest  method  seems  to  be  to  turn  up  a  large  V-shaped  piece  from  the 
cheek,  trace  the  nerve  along  the  infra-orbital  canal  through  the  antrum,  and  open  the 
spheno-maxillary  fossa  by  removing  the  back  wall  of  the  antrum.  The  reader  who  is 
curious  on  the  subject  will  find  the  operation  described  in  the  second  series  of  the  '  Med. 
and  Surg.  Keports  of  the  Boston  (U.S.)  City  Hospital,'  p.  26'2  ;  but  the  results  seem  very 
uncertain,  and  it  must  remain  doubtful  whether  a  simjole  excision  of  a  portion  of  the 
nerve  would  not  have  answered  the  same  end, 

^  '  Brit.  Med.  Journ.'  Nov.  6,  1880. 


J?l(i.  253.  False  neuroma.  A  large  oval  tumour,  6 
inohes  long  by  4  wide,  implicating  the  sciatic 
nerve  and  its  posterior  tibial  branch.  The.  tu- 
mour is  hollow,  presenting  a  large  central  cavity 
with  soft  shreddy  walls.  The  trunk  of  the  nerve, 
cr,  is  seen  passing  into  the  tumour  above  and 
emerging  below  at  a  poiut  below  the  popliteal 
space.  Various  filaments  are  represented  spread 
out  on  the  walls  of  the  tumour,  b  b,  and  many 
other  nerves  can  be  detected  by  examination  in 
the  central  cavity.  For  about  li  inch  above  the 
tumour  the  nerve  is  much  thickened  and  in- 
durated. All  that  is  known  of  the  history  is  that 
the  limb  was  ampnt.ated.  The  chief  mass  of  the 
tumour  was  found  on  microscopical  examination 
to  consist  of  fibrous  tissue,  of  various  consistence, 
granular  amori)hous  material,  round  and  oval 
cells  of  the  size  of  pus-globules  for  the  most  jmrt, 
elongating  fibre-cells,  and  remnants  of  nerve- 
tubes.— From  a  specimen,  Ser.  viii.  Ko.l72,  in  St. 
George's  Hospital  Museum,  described  in  vol.  iv. 
of  Beale's  '  Archives.' 
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by  removal ;  and  when  such  removal  would  involve  the  destruction  of  the 
main  nerve  of  the  limb,  and  its  consequent  paralysis,  amputation  becomes 
necessary.^ 

Latterly  the  operation  of  exposing  and  stretching  the  trunk  or  trunks  of  Kerve- 
the  affected  nerves  has  been  practised  in  many  cases  where  symptoms  due  ^^^^^'^  ' 
to  irritation  of  the  nerves  have  been  present,  which  irritation  it  was  hoped 
might  subside  after  the  disturbance  and  consequent  change  in  the  nutrition 
of  the  nerves  which  must  be  produced  by  their  elongation.  The  original 
operation,  which  was  most  interesting  and  most  successful,  was  performed  by 
Nussbaum,  and  will  be  found  related  in  the  '  Deutsche  Zeitschrift  fiir  Chir.' 
1872,  vol.  i.  p.  450.  The  patient  was  a  soldier,  who,  after  a  wound  in  the 
nape  of  the  neck,  followed  by  abscess,  suffered  from  anaesthesia,  contraction 
and  violent  cramps  in  the  parts  supplied  by  the  brachial  plexus,  with  almost 
permanent  contraction  of  many  of  the  large  muscles,  which,  however,  became 
quite  flaccid  during  anfesthesia.  The  operation  consisted  in  exposing  the 
nerves  surrounding  the  axillary  artery  and  gently  stretching  each,  and  then 
exposing  the  brachial  plexus  in  the  subclavian  triangle  and  following  each 
nerve  with  the  finger  up  to  its  point  of  exit  from  the  spinal  column,  and  stretch- 
ing it  by  a  considerable  pull  [einen  miissigen  Zug].  Sensation  returned  in 
the  extremity  immediately,  all  the  cramps  and  other  symptoms  disappeared, 
and  the  man  was  discharged  well.  The  original  paper  will  well  repay  perusal. 
Mr.  Callender  was  one  of  the  first  in  this  country  who  tried  these  operations, 
and  his  first  case  will  be  found  recorded  in  '  Clin.  Soc.  Trans.'  vol.  vii. 
p.  100,2  which  the  median  nerve  was  exposed  and  stretched  in  a  case  of 
neuralgia,  with  good  results  during  the  time  the  patient  was  under  observa- 
tion. The  operation  has  also  been  performed  in  tetanus  and  other  painful 
disorders  of  the  nervous  system,  and  in  locomotor  ataxy,  and  seems  occa- 
sionally to  have  succeeded  ;  but  the  method  of  its  action  and  the  indications 
for  its  performance  are  hitherto  so  far  unexplained  that  I  cannot  enter 
further  into  the  subject  here.^  I  have  assisted  at  a  few  of  these  operations, 
but  have  not  hitherto  seen  much  good  from  them.  Still,  in  cases  where  the 
symptoms  of  nervous  irritation  are  perfectly  definite,  where  they  are  confined 
to  a  single  set  of  nerves,  or  to  nerves  which  have  a  common  and  accessible 
origin,  and  where  they  have  resisted  treatment  for  a  sufficient  period,  the 
operation  is  justifiable.  Verneuil  recommends  that  the  nerve  should  be 
squeezed,  or  crushed,  as  well  as  stretched. 

I  would  refer  the  reader  to  Dr.  Brown- Sequard's  article,  and  to  Mr. 
Marshall's  '  Bradshaw '  Lecture,  for  all  that  is  known  on  this  subject  at 
present.  It  seems  to  result  from  the  researches  which  are  there  summarised, 
that  no  harm  is  hkely  to  follow  fi:om  the  operation  if  even  a  greater  force  is 

'  As  the  subject  is  one  whicli  at  present  has  little  connection  with  practical  surgery,  I 
can  hardly  give  it  more  space  here.  But  the  reader  will  be  interested  in  studying  the 
pathology  and  histology  of  those  remarkable  cases  in  which  numerous  tumours  are 
developed  in  the  course  of  nerves,  apparently  by  an  overgrowth  of  their  iibrous  sheath, 
in  the  excellent  monograph  of  R.  W.  Smith,  '  The  Neuroma,'  Dublin,  1849  ;  in  a  very 
interesting  article  by  Dr.  Prudden  of  New  York  on  'Multiple  Neuroma  '  in  the  '  Amer. 
Journ.  Med.  Sci.'  July  1880  ;  and  a  paper  by  Mr.  Chavasse  in  '  Med.-Chir.  Trans.' 
vol.  Ixix. 

-  See  also  '  Lancet,'  June  26,  1875. 
I  would  refer  to  a  paper  by  Dr.  Cavafy  in  the  '  Brit.  Med.  Journ.'  Dec.  10  and  17, 
1881,  in  which  the  results  of  nineteen  cases  are  summarised  and  some  valuable  remarks 
on  the  method  of  operating  are  added.  Also  to  a  paper  by  Mr.  Walsham,  in  which  he 
states  that  nerve-stretching  in  epileptiform  neuralgia  lias  been  '  attended  with  the  most 
happy  results.' — 'Practitioner,'  vol.  xxxiii.  No.  1,  p.  U. 
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employed  than  what  is  ordinarily  judged  advisable.  Dr.  Brown- Soquard 
thniks  that  the  best  method  of  etretcliing  the  nerve  is  to  suspend  a  weight 
to  it,  and  has  shown  that  the  sciatic  nerve  can  bear  a  weight  equal  to  that 
of  the  animal's  body.  He  beheves  that  the  operation  acts  somewhat  as  a 
wound  would  do— I.e.  by  setting  up  an  action  in  the  distal  part  of  the  nerve 
followed  by  the  same  atrophy  or  degeneration  which  ensues  on  its  division. 
He  has  also  clearly  proved  that  the  effect  of  nerve-stretching  is  not  limited 
to  the  nerve  operated  on,  but  is  reflected  to  the  nervous  centre,  and  through 
this  to  other  nerves  of  near  origin.  In  cases  especially  of  obstinate  neuralgia 
or  spasm  where  neurotomy  is  contemplated,  it  seems  reasonable  to  make 
previous  trial  of  stretching-and  Dr.  Brown-Sequard  also  recommends  its 
use  in  lepra  anfesthetica. 
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CHAPTER  XXVIII. 

DISEASES   OF   THE  ARTERIES. 

The   diseases  of  the  arteries  may  be  divided  into  (1)   Inflammation ; 
(2)  Degeneration  ;  (3)  Embolism  and  Thrombosis. 

Several  varieties  of  arteritis,  or  inflammation  of  arteries,  may  be  distin-  Inflamnm 
guished.  Formerly  elaborate  descriptions  were  given  of  the  appearance  of 
arteries,  which  were  believed  to  be  in  a  state  of  acute  general  inflammation. 
It  is  now  known,  however,  that  no  such  affection  really  exists  ;  and  the  de-  ■ 
scriptions  of  arteries  acutely  inflamed,  with  red  lining  membrane,  &c.,  were,  no 
doubt,  mistakes,  caused  by  confounding  post-mortem  staining  with  inflam- 
matory injection. 

Local  arteritis  is  a  very  common  condition,  and  may  be  either  plastic  or 
suppurative.  Local  plastic  arteritis  must  be  considered  as  a  conservative 
process,  following  hijury,  such  as  wound  or  ligature  of  an  artery,  and  is  the 
means  by  which  the  vessel  is  permanently  occluded.  This  condition  has 
already  been  considered  in  connection  with  the  subject  of  htemorrhage,  to 
which  the  student  is  referred  (page  100).  Suppurative  local  arteritis  is  a  more 
serious  condition,  and  may  arise  fi'om  the  extension  of  acute  suppurative 
inflammation  ui  neighbouring  tissues  to  the  coats  of  the  vessel,  or  from  an 
infective  thrombus  or  embolus  in  the  artery,  breaking  down  and  suppurating, 
and  the  inflammation  spreading  from  the  ]plug  to  the  walls  of  the  vessel. 
The  coats  of  the  artery  become  infiltrated  with  granulation  tissue  and  soften, 
and  may  ultimately  give  way,  as  sometimes  occurs  in  a  suppurating  stump, 
or  in  suppurating  glands  in  the  groin  or  neck,  the  inflammation  extending  to 
the  femoral  and  carotid  artery  respectively.  In  cases  of  local  suppurative 
arteritis  from  embolism,  the  softened  coats  of  the  vessel  may  bulge  from  the 
pressure  of  the  blood  above  the  clot,  and  thus  an  aneurism  may  be  formed. 
In  fact,  it  would  appear  probable  that  most  of  the  cases  of  aneurism  occurring 
in  young  subjects  are  due  to  this  cause. ^ 

Chronic  arteritis  (chronic  endarteritis,  arteritis  deformans),  or  atheroma,  is  Atbe- 
an  affection  of  extremely  common  occurrence  after  a  certain  period  of  life. 
It  was  formerly  described  by  Gulliver  as  a  fatty  degeneration  of  the  coats  of 
the  vessel ;  but  the  inflammatory  nature  of  the  disease  is  maintained  with 
great  ability  by  Dr.  Moxon,  and  is  universally  admitted  by  all  pathologists. 

There  is  ample  proof  that  this  condition  is  largely  dependent  on  mechani- 
cal strain  of  the  vessels,  either  of  a  continuous  or  intermittent  nature. 
Thus  the  disease  is  much  more  common  in  males  than  in  females,  and 
especially  occurs  in  those  men  who  have  been  living  a  laborious  life. 
When  it  occurs  in  females  it  is  usually  found  in  those  who  have  habitually 
undergone  considerable  physical  exertion.  Again,  the  disease  invariably  com- 
mences in  those  vessels  which  are  subjected  to  the  greatest  strain,  as  the  aorta 
and  its  mam  branches.  When  it  occurs  in  the  medium-sized  arteries,  it  is 
usually  found  in  those  which  are  subjected  to  strain  from  their  anatomical 
disposition,  as  the  cerebral,  or  where  it  is  placed  in  close  proximity  to  a  bone, 

'  See  papers  by  Mr.  Parker,  'Med.-Chir.  Trans.'  vol.  Ixvii.  p.  51,  and  by  Messrs. 
Langton  and  Bowlby,  ibid.  vol.  Ixx.  p.  117. 
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as  the  femoral  as  it  passes  over  the  brim  of  the  pelvis  ;  whereas  in  the  pul- 
monary arteries,  where  there  is  little  strain,  atheroma  is  rare.    Finally,  the 
obstruction  to  the  passage  of  the  blood  through  the  smallest  arteries,  in 
arterio-capillary  fibrosis  from  granular  disease  of  the  kidney,  increases  'the 
tension,  or  strain,  in  the  larger  arteries;  and  therefore  atheroma  is  frequently 
found  in  connection  with  Bright's  disease.    The  disease  begins  in  the  deeper 
layer  of  the  intima,  which  undergoes  a  round-celled  infiltration.  At  this  early 
stage,  if  the  part  be  examined  under  the  microscope,  the  deeper  layers  of  the 
internal  coat  will  be  found  to  be  infiltrated  with  small  round  ceUs,  arranged 
parallel  to  the  lamella;.   In  addition  to  this  the  laminaj  become  thickened  by 
fibrinous  deposit.    The  round  cells  are  probably  the  result  of  a  proliferation 
of  the  ordinary  connective-tissue  cells  of  the  part,  a  similar  process  taking 
place  here  as  was  described  as  occurring  in  cartilage— another  non-vascular 
structure— when  subjected  to  irritation  (see  page  9).    From  want  of  nutri- 
tion, the  round  cells  soon  undergo  a  fatty  degeneration,  and  they  become 
granular,  and  break  up  into  molecular  debris.    This  may  undergo  one  of  two 
changes  :  it  may  liquefy  and  form  what  is  called  an  atheromatous  abscess  ;  or 
it  may  calcify,  forming  a  calcareous  patch  on  the  artery.    When  an  athero- 
matous abscess  is  formed  the  contents  of  the  so-called  abscess  is  sepa- 
rated from  the  blood-stream  by  the  superficial  layers  of  the  intima,  with 
its  endothelium  ;  these  eventually  give  way  and  the  contents  of  the  abscess  is 
washed  away  in  the  blood-current,  leaving  behind  an  excavation  on  the  wall 
of  the  vessel — the  original  abscess  cavity— which  is  now  called  an  athero- 
matous ulc'er.  In  the  same  w^ay,  the  calcareous  plates,  when  formed,  are  first 
covered  by  the  superficial  layers  of  the  intima.   This,  however,  is  hable  to  give 
way,  exposing  the  plate,  which  may  become  detached  in  part  or  whole,  and 
form  an  embolus  in  some  small  vessel ;  or  it  may  act  as  a  '  foreign  substance  ' 
in  the  vessel  and  induce  coagulation,  and  so  thrombosis.    Whilst  these 
changes  have  been  going  on  in  the  intima,  the  other  coats  of  the  vessel  do 
not  escape  change.    The  muscle-cells  of  the  middle  coat  become  encroached 
upon  and  destroyed,  and  the  vessel  loses  its  contractiHty.    The  adventitia 
becomes  much  thickened  by  the  formation  in  it  of  dense  fibroid  material. 

Chronic  endarteritis  commences  as  small  isolated  streaks,  which  coalesce 
and  form  patches,  slightly  raised  above  the  surface,  of  a  semi-transparent 
grey  appearance  ;  they  are  of  a  firm  consistence,  sometimes  almost  cartila- 
ginous in  hardness,  and  for  the  most  part  appear  in  the  first  place  around 
the  orifices  of  the  branches  arising  from  the  artery.  As  soon  as  the  de- 
generative stage  commences  in  them  they  become  opaque,  yellowish,  and 
softer,  the  alteration  commencing  in  the  central  parts. 

The  result  of  chronic  endarteritis  is  to  destroy  the  elasticity  of  the  vessel, 
and  thus  to  cause  it  to  become  permanently  dilated.    It  is  therefore  the 
most  frequent  cause  of  aneurism.    In  consequence  of  the  disease  in  the  coats 
of  the  vessel,  atheromatous  arteries  are  more  liable  to  give  way  and  rupture 
from  external  violence  than  a  healthy  vessel.    The  nutrition  of  parts  supplied 
by  atheromatous  arteries  is  interfered  with  ;  and  this  may  be  brought  about 
in  two  ways  :  either  from  the  loss  of  elasticity  in  the  coats  of  the  vessel  itself, 
so  that  they  can  no  longer  take  their  share  in  the  circulation  of  the  blood  ; 
or  in  consequence  of  the  narrowing  or  occlusion  of  the  orifices  of  the  lateral 
branches  of  the  artery  by  atheromatous  deiwsit  taking  place  around  them. 
So  that  the  parts  supplied  by  these  lateral  branches  are  deprived  of  their 
proper  supply  of  blood,  and  as  a  result  there  is  malnutrition,  and,  as  its  atten- 
dant consequence,  degeneration.    Thus  fatty  degeneration  of  the  heart  is  a 
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frequent  result  of  atheroma  of  the  aorta  ;  the  atheromatous  material  blockmg 
the  orifices  of  the  coronary  arteries,  and  therefore  leading  to  a  deficient 
supply  of  blood  to  the  heart. 

Atheroma,  when  it  has  advanced  sufficiently  to  produce  elongation  and 
tortuosity  of  the  vessels,  can  be  recognised  in  the  superficial  vessels,  especially 
the  temporal.   The  pulse  is  also  less  compressible  than  in  the  normal  vessel. 

Another  form  of  arteritis  is  described  as  syphilitic  arteritis.  Formerly 
syphiHs  was  credited  with  being  one  of  the  causes  of  the  atheromatous  con- 
dition above  described.  But  its  influence  in  the  causation  of  this  form  of 
arteritis  is  exceedingly  doubtful ;  and  at  all  events,  with  our  present  knowledge, 
we  are  not  able  to  say  how  far,  if  at  all,  syphilis  is  accountable  for  the 
causation  of  atheroma.  But  there  is  a  form  of  arteritis  which  especially 
affects  the  smaller  arteries,  and  in  this  presents  a  notable  difference  to 
atheroma,  which  appears  to  be  directly  due  to  the  syphilitic  virus.  It  has 
principally  been  studied  in  connection  with  the  arteries  of  the  brain,  and 
has  been  described  by  Barlow  as  especially  occurring  in  the  cerebral  vessels 
of  children  suffering  from  congenital  syphilis.  The  inner  coat  of  the  artery 
is  the  one  principally  involved  ;  this  becomes  enormously  thickened  and 
infiltrated  with  round  cells,  which  multiply  and  enlarge  so  as  to  resemble 
ordinary  granulation  tissue.  This  may  increase  to  such  an  extent  as  to 
almost  or  completely  occlude  the  vessel.  After  a  time  the  cells  show  some 
tendency  to  develop  into  fibrous  tissue,  much  in  the  same  way  as  ordinary 
granulation  tissue  does.  In  this  way  the  lumen  of  the  artery  becomes 
permanently  narrowed.  This  condition  must  not  be  mistaken  for  a  rare 
form  of  disease  to  which  the  name  arteritis  obliterans  has  been  given,  in 
which  the  arteries  become  obliterated  as  the  result  of  inflammatory  changes,, 
independently  of  syphilis  or  any  other  known  cause.' 

Degeneration  of  the  coats  of  an  artery  may  be  either  fatty  or  calcareous. 

Fatty  degeneration,  otherwise  than  as  a  result  of  chronic  endarteritis,  to 
which,  as  has  already  been  shown,  it  is  a  constant  sequel,  is  not  an  uncommon 
condition  ;  affecting,  it  is  said,  primarily  the  stellate  cells  in  the  subendo- 
thelial  layer,  especially  in  children.  Another  form  of  fatty  degeneration 
occurs  in  paralysed  or  disused  limbs,  as  a  fatty  change  in  tlae  muscle-cells 
of  the  middle  coats.  Neither  of  these  conditions  is  of  any  clinical  import- 
ance. 

Calcareous  degeneration,  on  the  other  hand,  as  a  primary  affection  is  a 
matter  of  considerable  clinical  significance,  and  leads  to  important  results. 
It  affects  the  middle  coat  of  medium-sized  arteries,  and  is  a  constant  disease 
of  old  age.  It  commences  in  the  muscle-cells,  with  a  deposit  of  lime-salts. 
As  these  cells  are  arranged  with  their  long  axis  transversely  to  the  vessel,  it 
follows  that  the  calcareous  deposit  in  its  earlier  stage  presents  a  series  of 
transverse  streaks  or  imperfect  rings  encircling  the  vessel.  To  this  form  of 
calcification  the  term  annular  calcification  is  applied.  In  the  progress  of 
the  case  these  rings  become  fused  together  and  the  whole  tube  is  converted 
into  a  rigid  cyhnder.  This  is  termed  tabular  calcification.  It  will  therefore 
be  seen  that  there  is  an  iinportant  difference  between  primary  calcification, 
due  to  changes  in  the  muscle-cells  of  the  middle  coat,  and  secondary  calcifica- 
tion, as  it  is  called,  in  which  Ume-salts  are  deposited  in  atheromatous  patches, 
and  in  which  the  artery  appears  to  be  studded  with  calcified  plates  or  laminfe, 
and  to  which  the  term  laminar  calcification  is  sometimes  given. 

'  See  a  paper  by  Mr.  Pearce  Gould  ('  Clin.  Soc.  Trans.'  vol.  xvii.  p.  93),  in  which  he 
gives  a  risiCmt'  of  the  literature  of  the  subject. 
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A  calcified  artery  can  be  at  once  recof,'iiised  by  its  rigid  feel  under  the 
finger.  Its  clinical  .significance  consists  in  the  fact  tluit  in  consequence  of 
the  degeneration  the  artery  loses  its  elasticity,  and  its  lumen  becomes 
narrowed  from  the  thickening  of  the  middle  coat.  As  a  result  of  this  thejv 
IS  nnperfect  nutrition,  and  as  a  sequel,  in  many  cases,  senile  gangrene  ;  aided, 
no  doubt,  frequently  by  thrombosis  occurring  from  detachment  of  the'intimai 
m  consequence  of  its  deriving  an  imperfect  nutritive  supply  from  the  vasa 
vasorum  in  the  outer  coat  through  the  calcified  middle  coat  of  the  vessel. 
Calcification  is  a  frequent  cause  of  secondary  hfemorrhage  after  surgical 
operation  ;  in  fact,  the  arteries  are  sometimes  found  to  be  so  brittle  in 
amputations  performed  on  aged  people  that  they  break  off  when  an  attempt 
IS  made  to  tie  them.  In  such  extreme  cases  of  calcification  the  hgature  must 
be  used  very  gently,  and  only  tied  just  tight  enough  to  command  the  bleed- 
ing ;  or,  what  is,  I  think,  safer,  acupressure  may  be  employed.  In  cases  where 
an  artery  has  been  occluded  in  any  way  in  a  patient  wdth  calcareous  vessels, 
gangrene  is  liable  to  occur,  since  the  rigid  and  unyielding  vessels  in  the 
neighbourhood  impede  the  establishment  of  a  collateral  circulation. 

The  process  of  calcification  is  popularly  denominated  ossification  of  arteries ; 
but  there  is  no  proof  that  true  bone  is  really  formed,  except  under  very 
occasional  circumstances.  Mr.  Howse^  has  recorded  a  case  in  which  he 
found  a  plate  of  undoubted  bone  in  the  axillary  artery  of  a  patient  in  whom 
the  vessel  had  been  injured  a  month  previously. 

Another  form  of  degeneration  affecting  the  coats  of  arteries  is  lardaceous 
disease,  occurring  in  those  vessels  which  are  contained  in  organs  which  have 
undergone  a  hke  degeneration.  The  walls  of  the  vessels  give  the  character- 
istic reaction  with  ioduie,  and  in  consequence  of  the  change  become  softened 
and  hable  to  give  way.  Hence  the  haemorrhages  which  sometimes  occur  in 
this  condition. 

Embolism.        The  usual  cause  of  obliteration  of  an  artery  is  embolism  or  thrombosis  ; 

but  they  may  be  occluded  by  the  pressure  of  tumours,  though  the  main 
arteries  have  a  wonderful  power  of  escaping  and  resisting  pressure.  Embolism, 
or  the  impaction  of  a  clot,  generally  occurs  at  or  near  the  bifurcation  or 
giving  off  of  some  large  branch  (see  Fig.  11,  p.  64).    The  clot  is  generally 
formed  on  a  nucleus  of  fibrine  which  is  brought  down  to  the  part  from  a 
diseased  endocardium,  being  washed  off  the  surface  of  the  heart  or  one  of  its 
valves,  as  was  long  ago  pointed  out  by  the  late  Dr.  Kirkes  ;  ^  but  clots  formed 
in  aneurisms  or  diseased  arteries,  or  in  the  case  of  the  pulmonary  artery,  in 
veins,  sometimes  prove  the  starting-point  of  embolism.    This  plug  of  fibrine 
being  detained  in  the  artery  attracts  more  fibrine  to  itself,  till  the  whole  tube 
of  the  artery  is  obliterated.    The  obliteration  is  sometimes  accompanied  by 
a  good  deal  of  pain.    The  pulse  below  is,  of  course,  lost,  and  sometimes  the 
limb  becomes  gangrenous.    A  similar  result  usually  occurs  in  the  brain, 
when  the  softening  which  so  constantly  ensues  after  embolism  of  the  cerebral 
arteries  may  be  looked  upon  as  a  form  of  gangrene. 

The  occurrence  of  embolism  can  often  be  diagnosed.  In  the  case  figured 
on  page  64  the  symptoms  were  unmistakable,  and  the  seat  of  lodgment  of 
the  clot  could  be  exactly  defined.  But  as  a  general  rule  nothing  can  be 
done,  since  the  heart  disease  forbids  any  surgical  treatment ;  otherwise 
there  is  no  more  reason  why  a  limb  should  not  be  amputated  for  embolism 
than  after  the  ligature  of  an  artery. 

'  '  Path.  Hoc.  Trans.'  vol.  xxviii.  p.  90.  -  '  Med.-Chir.  Trans.'  vol.  xxxv. 
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Embolic  clots,  when  infective,  may  form  the  starting-point  of  aneurism, 
by  setting  up  a  suppurative  arteritis,  as  I  have  already  shown. 

Thrombosis,  or  coagulation  of  blood  in  an  artery  so  as  to  form  complete  Thvom- 
occlusion,  may  be  caused  by  many  different  conditions.  It  occurs  when  a 
ligature  is  applied  to  a  vessel ;  when  an  artery  is  blocked  by  an  embolus,  as 
pointed  out  above,  by  the  embolus  attracting  more  fibrine  to  itself ;  or  by 
anything  which  impairs- the  integrity  of  the  vessel,  such  as  arteritis,  atheroma, 
calcification.  It  also  takes  place  in  acute  fevers,  where  there  is  feebleness 
of  the  heart's  action. 

An  arterial  thrombus  gives  rise  primarily  to  anemia  and  interference 
of  fimction,  which  may  terminate  in  gangrene.  In  the  majority  of  cases  of 
senile  gangrene,  thrombosis  is  probably  the  final  determining  cause  of  the 
affection.  Secondarily,  arterial  thrombus  may  be  followed  by  congestion  from 
retardation  to  the  venous  flow  due  to  the  loss  of  the  vis-d-tergo. 

The  term  aneurism  means  a  sac  containing  blood  and  communicating  Aneurism, 
with  an  artery.  If,  therefore,  the  word  be  correctly  used,  there  must 
be  in  every  aneurism  an  mvesting  membrane,  or  sac,  which  communicates 
with  the  cavity  of  the  artery,  and  which  contains  blood,  either  fluid  or  coagu- 
lated. This  investing  membrane  may  be  formed  either  by  all  the  coats  of  the 
vessel  or  by  only  one  or  two  of  them,  or  by  the  cellular  tissue  external  to  the 
artery  ;  and  the  classification  of  the  tumours  is  by  many  authors  based  on  this 
circumstance.  By  others  aneurisms  are  divided  according  to  their  shape  and 
the  nature  of  communication  between  the  sac  and  the  artery.  Unfortunately 
for  the  intelligibility  of  the  subject,  the  term  aneurism  is  often  applied  to  an 
affection  in  which  there  is  no  sac,  and,  in  the  proper  sense  of  the  word,  no 
tumour — i.e.  to  a  subcutaneous  rupture  of  an  artery,  leading  to  the  effusion  of 
blood  into  the  cellular  tissue.  This  is  what  is  often  intended  by  a  '  diffused 
aneurism ' — a  term  which  in  that  sense  should,  I  think,  be  abandoned,  since 
both  the  pathology  and  treatment  of  such  an  affection  differ  entirely  from 
those  of  common  aneurism.' 

The  causes  of  aneurism  are  to  be  sought  in  anything  which  disturbs  the  Cause  of 
balance  of  the  circulation  so  as  to  cause  the  wall  of  the  artery  to  become  unfit  ^incurism. 
to  resist  the  heart's  action.  Thus  the  artery  becomes  degenerated  by  atheroma, 
and  the  atheromatous  portion  gives  way.    Sometimes  all  the  coats  give  way, 
so  that  the  artery  bursts  ;  more  usually,  the  external  coat  remains  entire  and 
becomes  expanded  over  the  blood.  Such  commencing  dilatations  are  constantly 
seen  in  atheromatous  aortse.    At  first  the  atheromatous  patch  shares  in  the 
expansion,  and  the  aneurismal  pouch  is  then  formed  by  all  three  coats  of  the 
vessel  (Fig.  254).    Soon  the  two  internal  coats  are  worn  away,  and  on  dis- 
section it  will  be  found  that  they  can  only  be  followed  a  short  distance  from 
the  mouth  of  the  sac,  which  is  then  formed  by  the  external  coat  only  (Fig. 
:  255).    It  appears  certain,  also,  that  chronic  inflammation  may  so  soften  the 
;  structure  of  the  middle  coat  of  the  vessel  that  it  is  incapable  of  resisting  the 
usual  force  of  the  circulation.'^    Such  chronic  inflammation  was  formerly 
believed  by  many  pathologists  to  be  a  frequent  consequence  of  syphilis,  and 
1  the  prevalence  of  aneurism  among  soldiers  was  thus  accounted  for.    It  seems 
"  certain  that  the  abuse  of  alcohol  is  a  predisposing  cause  of  aneurism,  though 

'  If  by  '  diffused  aneurism  '  be  meant  an  aneurism  which  has  burst  and  poured  out 
its  contents  into  the  neighbouring  parts,  it  would  surely  be  better  to  put  this  into  common 
and  unmistakable  English  by  calling  it  a  ruptured  aneurism,  as  it  is. 
See  Moxon,  'Guy's  Hospital  Keports,'  3rd  Series,  vol.  xvi.  p.  431. 
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whether  it  acts  by  producing  arterial  degeneration  or  by  irritating  the  heart, 
.and  exciting  it  to  increased  action,  is  not  clear.  It  seems  also  certain  that 
habitual  strain  on  the  heart  may  act  in  the  same  way  ;  and  the  use  of  the 
old  stock  and  of  the  knapsack  in  the  army,  inducing  a  strain  on  all  the 
respiratory  and  circulating  organs,  is  by  many  army  surgeons  considered  to 
.liave  been  even  a  more  potent  cause  of  aneurism  of  the  aorta  than  either 
syphilis  or  alcohol.  Violence,  again,  leading  to  a  partial  rupture  of  the  artery, 
is  an  undoubted  cause  of  aneurism.  This  is  well  illustrated  by  an  experiment 
■of  Eicherand,  which  I  have  often  repeated.  In  the  dead  subject,  after  the 
rigor  mortis  has  been  completely  overcome  by  passive  motion,  let  the  knee 
be  forcibly  over-extended  till  the  ligaments  are  heard  to  crack.  The  two 
inner  coats  of  the  popliteal  artery  will  often  be  found  ruptured.  And  there 
■can  be  no  doubt  that  something  of  the  kind  often  occurs  in  those  sprains  of 
the  knee  which  are  so  frequently  assigned  as  the  cause  of  popliteal  aneurism. 
It  is  a  known  fact  that  sprains  and  blows  are  frequently  followed  by  aneur- 
ism of  all  kinds,  and  it  is  a  frequent  observation  that  sailors  are  liable  to 
axillary  and  subclavian  aneurism,  from  the  sprains  and  injuries  of  the  upper 
•extremity  incidental  to  their  calling,  in  a  proportion  which  as  much  exceeds 
"the  average  as  does  the  predisposition  of  soldiers  to  aortic  aneurism.  Embol- 
ism has  been  already  mentioned  as  an  occasional  cause  of  aneurism.  Finally, 
the  direct  wound  of  an  artery  leads  to  aneurism  (which  on  that  account  is 
called  traumatic),  by  causing  an  extravasation  of  blood  into  the  surrounding 
tissues,  which  becomes  limited  and  encapsuled  by  the  areolar  membrane, 
•muscles,  &c.,  which  form  the  sac,  the  coats  of  the  artery  being  traceable  only 
:&  very  little  distance  into  the  mouth  of  the  sac  (Fig.  257).  It  is  well  to  keep 
these  facts  in  view  in  examining  a  case  of  aneurism,  since  the  causes  which 
•act  by  producing  general  arterial  degeneration  offer  less  prospect  of  the  success 
of  local  measures  than  those  which  are  more  localised  ;  while  the  purely 
traumatic  aneurism  may  be  treated,  if  it  seems  advisable,  as  a  wound  of  an 
:artery,  with  the  same  prospect  of  finding  the  vessel  healthy  up  to  the  mouth 
of  the  sac. 

Aneurism  is  very  rare  in  childhood,  and  the  great  majority  of  the  recorded  Influence  of 
•cases  seem  to  have  been  caused  either  by  injury  or  embohsm.    And  an  "ex.*"'^ 
■external  or  surgical  aneurism  is  very  rare,  in  the  female  sex. 

The  old  classification  of  aneurism  was  founded  on  the  composition  of  the  Ciassifica- 
■sac,  an  aneurism  in  which  the  sac  is  formed  of  all  the  three  coats  being  "•^^^ 
termed  ti-ue  (Fig.  254)  ;  one  in  which  the  external  coat  only  is  involved, 
false  (Fig  255)  ;  '  and  one  in  which  the  sac  is  formed  of  the  surrounding 
itissues,  diffused,'^  or  consecutive  (Fig.  257). 

This  nomenclature  is  certainly  neither  felicitous  in  expression  nor  useful 
in  practice.  It  is  impossible  to  tell  without  dissection  what  the  composition 
of  the  sac  may  be.  The  three  coats  of  the  artery  can  hardly  ever  be  traced 
■over  the  whole  sac,  except  at  the  very  commencement  of  the  formation  of 

'  A  variety  of  '  false  '  aneurism  has  been  described  which  is  termed  hernia  (Fig.  256), 
in  which  the  sac  is  supposed  to  be  formed  of  the  two  internal  coats,  protruded  or  her- 
n  kited  through  a  deficiency  in  the  external  coat.  The  existence  of  this  form  of  aneurism 
.  a  spontaneous  formation  seems,  however,  to  be  (to  say  the  least)  doubtful,  tliough  an 
undoubted  instance  of  its  occurrence  has  been  reported  in  an  artery  whose  external  coat 
had  been  shaved  in  an  amputation,  without  the  tube  of  the  vessel  being  cut  into.  It  may 
.also  be  artificially  produced  in  animals. 

-  The  term  '  diffused  false  aneurism '  is,  however,  often  used,  in  the  other  sense  spoken 
•of  above,  to  signify  a  ruptured  artery  or  aneurism. 

O  O  2 
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Fiii.  259.  Posterior  ^iew  of  a  tubular  aneurism,  or  aneurismal  dila- 
tation of  the  innominate  and  riglit  subclavian  arterj-  extending 
from  the  arch  of  the  aorta  to  the  axillar}-  artery.  Its  distal  end 
could  be  felt  as  a  round  pulsating  tumour  in  the"  axilla,  a  shows 
the  axillary  artery,  which  itself  is  perfectly  natural ;  b,  the  right 
carotid ;  c,  the  left  carotid  and  subclavian ;  d,  a  large  branch  of  the 
right  subclavian  (probably  the  internal  mammary,  which  is  hanging 
down  and  toucliing  the  arch  of  the  aorta).  The  arch  itself  is  irregu- 
larly dilated,  but  the  root  of  the  innominate  artery  is  little  more 
than  the  natural  size.  The  position  of  the  parts  has  been  reversed, 
in  order  to  show  the  aneurismal  cavity  irregularly  occupied  by  clot, 
— St.  freorge's  Hospital  Museum,  Ser.  vi.  Ko.  204. 


aneurism,  and  then  almost  exclusively  in  the  case  of  the  aorta  ;  bo  that  many 
pathologists  deny  the  existence  of  '  true  '  aneurism  ;  yet  the  use  of  the  terra 
'false'  seems  to  imply  something  exceptional  in  a  condition  which  is  really 
almost    universal.  It 
would  be  better  to  call 
all  arterial  aneurisms  in 
which  the  sac  is  formed 
wholly  or  chiefly  by  the 
Avail  of  the  vessel  true, 
and  those  in  which  it  is 
formed  wholly  or  almost 
wholly  by  the  surround- 
ing tissues  false  ;  and 
many  authors  use  the 
terms  in  this  sense. 

Another  classifica- 
tion regards  the  shape 
of  the  tumour.  It  is 
very  common  in  the 
aorta,  and  not  uncom- 
mon in  other  arteries,  to 
find  the  whole  tube  di- 
lated for  a  very  consider- 
able extent  to  twice  or 
more  times  its  natural 
size  (Fig.  259).  This  is  called  aneurismal  dilatation,  or  tubular  ov  fusiform 
aneurism,  while  the  aneurisms  which  stand  out  from  one  part  of  the  circum- 
ference of  the  vessel,  like  a  bud  attached  to  the  artery  by  a  neck,  are  called 
sacculated. 

A  still  more  practical  distinction  is,  according  to  their  apparent  cause,  inta 
spontaneous  and  traumatic. 

All  this  refers  to  the  true  arterial  aneurism.  There  are  other  conditions 
which  are  also  called  aneurisms,  but  which  have  only  a  remote  resemblance  ta 
the  genuine  aneurismal  tumours.  The  internal  coat  of  the  aorta  may  become 
eroded  from  atheroma  before  any  adhesion  of  the  tunics  around  the  patch 
has  taken  place,  and  then  the  blood  may  find  its  way  between  the 
coats  of  the  vessel.  Dr.  Peacock  taught  that  the  blood  always  passed 
into  the  substance  of  the  middle  coat,  and  no  doubt  it  is  very  common  for 
it  to  do  so  ;  but  I  believe  that  it  is  sometimes  extra vasated  between  the 
internal  and  middle  coats.  The  blood  dissects  oft'  the  external  from  the 
internal  part  of  the  wall  of  the  aorta,  and  has  been  known  to  proceed  as  far 
downwards  as  the  external  iliac  artery.  Ultimately  it  usually  bursts  through 
the  outer  coat  of  the  artery,  producing  fatal  liiBmorrhage  ;  and  this  may  take 
place  in  the  reverse  direction  to  that  of  the  circulation,  so  that  many  such 
cases  prove  fatal  by  rupture  into  the  pericardium.  In  rarer  cases  the  blood 
bursts  through  the  internal  coats,  and  thus  makes  its  way  back  into  the  artery 
again.  Such  cases  were  described  in  old  pathological  works  as  instances  of 
double  aorta.  The  name  of  '  dissectincj  aneurism  '  is  given  to  this  condition 
(Fig.  258).  In  rare  cases  it  maybe  diagnosed.'  It  admits  of  no  curative 
treatment.    As  it  has  hithei'to  only  been  met  with  originating  in  the  aorta, 


'  See  a  case  by  Dr.  Swayne  of  York,  in  '  Path.  Traiu.'  vol.  vii.  \}.  100. 
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it  falls  rather  within  the  province  of  the  physician,  and  I  shall  say  no  more 
about  it  here. 

Another  condition  somewhat  alHed  to  aneurism  is  that  which  is  called 
cirsoid  aneurism,  or  arterial  varix,  in  which  a  single  artery  becomes  dilated 
and  elongated,  very  much  as  a  varicose  vein  does  ;  and  closely  allied  to  this 

(often,  indeed,  in  practice 
indistinguishable  from  it) 
is  the  condition  denomi- 
nated aneurism  by  anasto- 
mosis, in  which  there  are 
a  number  of  such  dilated 
and  tortuous  arteries 
packed  together.  In  this 
condition  the  capillaries 
and  veins  become  also  im- 
plicated, and  many  of  the 
dilated  pulsating  vessels 
seen  in  such  tumours,  and 
which  appear  to  be  arte- 
ries, will  be  found  on  dis- 
section to  be  really  veins. 

Then  there  are  vascular 
tumours,  or  enlargements, 
which  are  formed  by  the 
communication  of  a  dis- 
eased or  injured  artery 
with  a  vein — arterio-venous 
aneurism.  Of  these  there 
are  two  kinds,  sufficiently 
distinct  from  each  other 
in  well-marked  examples, 
though  not  always  distinguishable  when  deeply  seated.  In  the  first,  varicose 
aneurism,  there  is  an  aneurismal  tumour  lying  between  and  communicating 
with  the  artery  on  one  side  and  the  vein  on  the  other,  so  that  the  two  vessels 
open  only  indirectly  into  each  other.  In  the  second,  aneurismal  varix,  the 
hole  in  the  artery  opens  directly  into  the  vein,  no  tumour  whatever  being 
present.  The  veins  are  varicose  in  both.  They  generally  pulsate  to  some 
distance  in  the  aneurismal  varix,  and  may  do  so  in  the  varicose  aneurism,  if 
the  two  openings  in  the  sac  are  exactly  opposite  to  each  other. 

The  symptoms  of  arterio-venous  aneurism  are  easily  distinguished  from 
those  of  common  aneurism.  When  there  is  a  tumour  (varicose  aneurism) 
it  will  be  found  to  have  not  only  a  pulsation  synchronous  with  the  arterial 
pulse,  but  also  a  continuous  thrill  due  to  the  venous  stream  ;  and  the  murmur 
is  also  composed  of  an  intermittent  blowing,  arterial  sound,  and  a  constant 
rasping  or  thrilling  bruit  (compared  to  the  snarling  of  a  dog,  or  the  harsh 
pronunciation  of  the  letter  R)  caused  by  the  meeting  of  the  arterial  and  venous 
streams.  In  an  aneurismal  varix  the  bruit  will  be  somewhat  similar  ;  varying 
in  tone,  however,  with  the  varying  condition  of  the  orifice,  and  the  varicose 
veins  will  pulsate.  There  is  also  commonly  an  increase  of  heat  in  the  skin, 
and  the  hair  and  other  epidermal  tissues  are  over-nourished. 

Cirsoid  aneurism  is  rarely  made  the  subject  of  any  treatment,  If  it  be 
necessary  to  undertake  its  cure,  the  ligature  of  the  trunk-artery  leading  to 


Cirsoid 
aneurism. 


Tig.  260.  Copy  from  the  portrait  o£  a  patieut  under  Sir  Prescott 
Hewett's  care  with  cirsoid  aneurism  of  the  scalp,  in  the  Museum 
of  St.  George's  Hospital. — Prom  the  'Syst.  of  Surg.'  3rd  ed. 
vol.  iii.  p.  93. 
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it,  though  an  exceedingly  imcertain  measure,  is,  perhaps,  tlie  best.  Tlie 
dilated  vessel  itself  is  too  much  altered  in  structure  to  bear  the  ligature  witli 
safety,  and  coagulating  injections  are  very  dangerous.  But  when  ligature  of 
the  main  trunk  is  inapplicable,  resort  must  be  had  either  to  coagulathig  in- 
jections or  to  galvano-puncture  ;  or  if  the  tumour  is  not  too  large  it  may  be 
extirpated.  •  Reference  may  be  made  to  what  has  been  said  above  (p.  359) 
about  the  treatment  of  aneurism  by  anastomosis,  to  which  these  cirsoid 
aneurisms  bear  a  very  great  resemblance. 

Arterio-venous  aneurism  is  very  commonly  the  result  of  a  wound,  and  in 
such  cases  the  vessels  will,  in  all  probability,  be  healthy  if  the  disease  is  not 
of  very  long  standing.  But  when  it  has  existed  for  a  long  time  the  artery 
becomes  so  dilated  and  thinned  above  the  orifice  of  communication  that  no 
operation  on  it  could  have  any  chance  of  success.  When  the  disease  is  recent 
it  may  often  be  cured  by  pressure  simultaneously  exercised  on  the  artery 
and  on  the  orifice  of  communication.  This  is  best  done  by  two  persons,  one 
of  whom  presses  hghtly  on  the  point  at  which  the  arterial  stream  enters  the 
tumour,  with  just  so  much  force  as  is  necessary  to  suspend  the  cooing 
murmur ;  the  other  compressor  holds  the  artery  at  some  convenient  spot 
above  the  tumour,  as  in  ordinary  aneurism.  If  this  plan  fails,  it  is  best,  in 
recent  traumatic  cases,  to  lay  open  the  sac  (having  compressed  the  artery 
above  or  applied  Esmarch's  Bandage)  and  tie  the  artery  above  and  below  the 
orifice.  The  veins  may  also  be  tied  if  it  seems  necessary.  The  artery  has 
also  been  tied  above  and  below  the  tiimour  without  opening  the  sac,  and 
with  success. 2  The  main  artery  and  vein  have  also  both  been  tied,  and 
a  cure  effected.  Finally,  cases  have  been  treated  successfully  by  coagulating 
injections  and  galvano-puncture ;  but  these  plans  are  less  certain  than  sur- 
gical operation,  and,  I  believe,  more  dangerous,  and  should  only  be  used  -in 
exceptional  instances. 

When  the  disease  does  not  cause  much  inconvenience,  and  is  not  raj)idly 
advancing,  it  is  questionable  Avhether  the  patient  ought  to  be  ad\dsed  to  sub- 
mit to  any  dangerous  treatment ;  and  this  is  still  more  the  case  the  more 
nearly  the  disease  approaches  to  the  form  of  true  aneurismal  varix,  i.e.  the 
less  proof  there  is  of  the  existence  of  a  distinct  tumour  between  the  artery 
and  vein.  In  many  of  these  cases  complete  relief  is  obtained  from  the  uniform 
support  of  the  whole  extremity  by  an  elastic  stocking  or  armlet.^ 

The  symptoms  of  arterial  aneurism  are  as  follows :  There  is  a  pulsat- 
ing tumour  situated  in  the  course  of  the  artery,  and  incapable  of  being  drawn 
away  from  it ;  the  pulsation  is  of  a  heaving  character,  and  causes  an  expan- 
sion of  the  tumour  in  all  directions,  laterally  as  well  as  up  and  down.  It  is 
usually  accompanied  by  a  hruit — a  blowing  or  whistling  sound — synchronous 
with  the  j)ulse.  Pressure  on  the  artery  above  suspends  both  pulsation  and 
bruit :  and  if  the  blood  in  the  aneurism  is  entirely  fluid  the  tumour  can  now 
be  almost  emptied  by  pressure.  The  tumour  refills  in  a  certain  number  of 
pulsations  on  the  withdrawal  of  the  pressure.  In  some  cases  pressure  on  the 
artery  below  will  cause  an  increase  in  the  size  or  tension  of  the  sac.  The 
pulse  in  the  artery  below  is  generally  much  weakened,  and  there  are  various 

'  See  a  paper  by  Mr.  Edmunds  ('  Med.-Chir.  Trans.'  vol.  Ixviii.  p.  31)  '  on  a  case  of 
cirsoid  aneurism  on  the  dorsum  of  tlie  foot,  with  remarks  on  the  disease.' 

*  By  Mr.  Spence.  See  a  lecture  on  Femoral  Aneurism,  in  the  'Lancet,'  Oct.  17, 
1874.  Since  the  publication  of  that  paper  Mr.  Annandale  has  recorded  two  cases  in  whicli 
he  laid  open  an  arterio-venous  aneurism  in  the  thigh  and  in  the  leg,  and  tied  both  the  vein 
and  artery  with  success.    No  gangrene  occurred. 

^  See  a  paper  by  Mr.  Hulke,  '  Clin.  Soc.  Trans.'  vol.  viii.  p.  175. 
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symptoms  due  to  the  pressure  of  the  tumour  on  neighbourmg  organs,  and 
depending,  therefore,  on  its  anatomical  relations.  Thus  popHteal  anem-ism 
causes  pain  and  nxnnbness  in  the  course  of  the  internal  popHteal  nerve,  and 
oedema  of  the  leg  from  pressure  on  the  vein  ;  subclavian  and  axillary  aneur- 
ism cause  pain  in  the  brachial  plexus,  weakness  and  oedema  of  the  arm ; 
aortic  aneurism,  cough,  hoarseness,  pain  between  the  shoulders,  and  various 
symptoms  too  numerous  to  catalogue  :  in  fact,  each  form  of  aneurism  has  its 
own  definite  symptoms,  due  not  to  its  nature  but  to  its  position. 

The  diagnosis  of  surgical  or  external  aneurism  is  usually,  but  not  always,  Diagnosis 
easy  ;  that  of  thoracic  aneurism  often  very  difficult.'    The  reason  is  that  m. 
thoracic  aneurisms  there  is  very  often  no  bruit,  and  the  pulsation  may  be 
imperceptible,  so  that  the  pressure-effects  furnish  the  only  symptoms  ;  and 
these  can  hardly  be  decisive  of  the  nature,  even  if  they  can  prove  the  exist- 
ence, of  a  tumour.   Even  in  external  aneurism  certain  sources  of  ambiguity 
are  found.    A  tumour  of  a  soHd  or  cystic  consistence  may  lie  so  close  to  an 
artery  as  to  derive  pulsation  from  the  vessel.    A  famihar  instance  is  found 
ui  a  cyst  of  the  thyroid  body  which  often  touches  the  carotid  or  innominate 
artery,  or  a  cyst  or  enlarged  gland  in  the  ham  which  may  press  upon  and 
derive  pulsation  from  the  popliteal.    But  such  tumours  have  never  the  de- 
finite whirr  of  the  aneurismal  bruit,  even  if  some  dull  '  thud  '  is  caused  by  the 
pressure  they  exert  on  the  artery.    It  will  be  found  that  a  similar  sound  can 
be  produced  by  pressing  the  stethoscope  on  any  large  accessible  artery.  And 
they  never  have  the  expansive  pulsation  of  aneurism — only  the  up-and-down 
movement  communicated  to  them  from  the  underlying  pulsation.  But 
the  strongest  sign  of  all  is  that  they  can  usually  be  drawn  away  from  the 
artery  and  then  no  longer  pulsate.    The  great  difficulty,  however,  is  to  dis- 
tinguish between  aneurism  and  those  malignant  tumours  which  sometimes 
spring  from  the  bones,  and  contain  large  spaces  which  are  filled  with  blood, 
and  which  pulsate,  from  the  great  size  of  the  vessels  opening  into  them.  It 
must  be  admitted  that  in  some  cases  the  diagnosis  is  hardly  possible,  since 
these  pulsating  tumours  occasionally  have  a  bruit,  lie  in  exactly  the  situation 
of  aneurism,  and  their  pulsation  of  course  disappears  on  compression  of  the 
trunk-vessel  which  feeds  them.    In  most  cases  of  pulsatile  cancer,  however, 
there  is  either  no  bruit  or  one  very  different  from  that  of  aneurism ;  the  bone 
may  be  felt  to  be  expanded  in  the  neighbourhood  of  the  tumour ;  the  expansion 
of  the  tumour  is  much  less  in  proportion  to  its  size  than  in  aneurism,  and 
if  the  case  is  watched  the  pulsation  may  sometimes  be  found  not  to  be  con- 
stant.   It  has  been  known  to  disappear  for  a  time  and  return  again.  Some- 
times also  flakes  of  bone  may  be  felt  in  the  coverings  of  the  tiimour.  Again, 
there  has  often  been  found  to  be  a  practical  difficulty  in  distinguishing 
between  those  blood-collections  which  are  sometimes  (though,  as  I  contend, 
improperly)  called  diffused  false  aneurisms,  or  between  aneurisms  which  have 
lost  their  pulsation  by  free  rupture  of  the  sac,  and  abscess.    The  chief 
diagnostic  signs  are  the  absence  of  inflammation  of  the  integuments,  the 
weakness  of  the  pulse  below  the  rupture,  possibly  coldness  of  the  parts  below, 
and  in  some  cases  the  presence  of  a  bruit  at  the  point  of  lesion  of  the  artery. 
In  cases  of  doubt  exploration  with  a  grooved  needle  can  do  no  harm,  and  will 
settle  the  question.^ 

'  This  is  still  more  the  case  with  intracranial  aneurisms ;  but  these  hardly  form  part 
of  our  subject. 

See  a  paper  On  the  Diagnosis  of  Aneurism,  in  '  St.  George's  Hospital  Eeports,' 
vol.  vii. 
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Ween'    •       f  ^'elations  oi  the  aneunsmal  sac  to  the  artery  are  a  matter  of  som. 
the.:' and  "^^Poi'tfii^ce.    Very  often  a  single  part  only  of  the  artery  has  given  waN 
artery.       although  a  considerable  part  of  the  vessel  is,  as  it  were,  buried  in  the  sac 
(Fig.  202) ;  at  other  times,  even  hi  a  sacculated  aneurism,  the  whole  circum- 
ference of  the  artery  has  given  way,  and  there 
are  two  openings,  one  of  entrance  and  one 
of  exit,  separated  by  a  considerable  interval 
(Fig.  208 j.    This  is,  of  course,  always  the 
case  in  a  fusiform  aneurism.    The  walls  of 
the  artery  are  by  no  means  always  diseased 
in  the  neighbourhood  of  the  mouth  of  the 
aneurism.    Still,  it  remains  true  that  this 
part  of  the  artery  is,  in  a  spontaneous 
aneurism,  more  hkely  to  be  found  diseased 
than  any  other,  and  that  operations  on  that 
part  ought  therefore  to  be  avoided  if  possible. 
The  usual  progress  of  aneurism  is  to  the 
rupture  of  the  sac.    The  tumour  increases 
gradually  ;  it  comes  into  contact  with  neigh- 
bouring structures,  which  it  compresses  and 
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Pig.  261.13  a  small  popliteal  aneurism 
;  which  was  in  process  of  cure  by  liga- 
ture of  the  femoral  artery  seven  days 
before  death,  a  shows  the  point  where 
the  artery  was  tied.  There  is  a  groove 
or  constriction  round  the  vessel  at  this 
point  filled  up  with  inflammatory 
material,  and  the  knot  of  the  catgut 
ligature  is  j)ointed  to  by  the  letter  a. 
h  and  c  show  the  two  mouths  of  the 
sac— the  artery  opening  freely  into  and 
ont  of  the  aneurism,  il  points  to  tlie 
wall  of  the  sac,  and  e  to  a  bristle  inserted 
between  the  layers  of  the  clot,  which 
was  almost,  but  not  completely,  consoli- 
dated. The  preparation  is  In  the  Mu- 
seum of  St.  George's  Hospital,  Ser.  vi. 
No.  127r(.  The  case  is  fully  reported  in 
'  Clin.  Trans.'  vol.  ix.  p.  19.  Death  was 
caused  by  drinking  an  enormou.s  quan- 
tity of  raw  spirit  (acute  alcohol-poison- 
ing). 


Via.  262.  Posterior  view  of  an  iincurism  of  the  carotid  artery, 
after  Scarpa  (Tav.  viii.  fig.  5),  to  show  that  the  artery  has 
given  way  at  a  single  point,  and  is  embedded  in  the  sac  for 
some  ilistance,  but  is  free  of  the  aneurism  above  and  below. 
This  is  the  condition  which  Mr.  Syme  ilcscribcd  as  normal, 
and  to  which  his  method  of  operating  is  ni>pliciible. 


absorbs,  and  which  in  their  turn  also  compress  and  cause  the  absorp- 
tion of  the  tissue  which  forms  the  sac.  Thus,  in  thoracic  and  abdominal 
aneurisms,  the  spinal  column  is  absorbed  by  pressure  till  the  theea  is  often 
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exposed ;  in  popliteal  aneurism  the  femur  and  the  posterior  ligament  of  the 
knee-joint  are  worn  away,  &c.    And  as  this  goes  on  the  sac  softens  and  its 
tissue  is  replaced  by  the  fascia?,  muscles,  or  bones  which  the  sac  has  met  with 
in  its  progress,  until  it  gives  way  and  the  blood  exudes.     This  sometimes  Symptom; 
occurs  by  a  sudden  rent,  the  symptoms  of  which,  if  it  takes  place  into  mentof 
the  cellular  spaces  of  a  Hmb  or  into  a  joint,  are  sufficiently  well  marked,  "^^^^l^^ll^] 
The  tumour  suddenly  loses  its  pulsation  and  its  shape,  becoming  flattened ; 
a  sharp  sensation  of  a  crack,  or  of  something  giving  way,  often  accompanies 
this  ;  the  limb  becomes  swollen  and  cold ;   possibly  ecchymosis  may  be 
perceptible  beneath  the  surface.    If  nothing  is  done  gangrene  will  probably 
ensue.    When  the  rupture  occurs  through  a  serous  surface  it  is  often  by 
;i  sudden  crack,  accompanied  by  rapidly  fatal  hemorrhage.    On  mucous  sur- 


¥m.  263.  Anterior  and  posterior  view  of  a,  preparation  in  the  Museum  of  St.  George's  Hospital 
(Ser.  vi.  No.  118),  iu  which  the  external  iliac  artery  was  tied  for  aneurism  of  the  common  femoral. 
To  siiow  a  very  common  condition  intermediate  between  the  two  preceding,  iu  which  there  are 
two  openings  into  the  aneurismal  sac,  tliough  a  portion  of  the  artery  is  hurled  iu  tlie  sac  wall,  as 
in  the  previous  fig.  (No.  262  ).  a  shows  the  ligature  on  the  external  iliac  artery  ;  b,  the  open- 
ing of  the  common  femoral  into  the  sac  ;  c,  the  opening  out  of  the  sac  ;  cl,  the  artery  as  it  leaves 
the  sac.  The  main  portion  of  it  (superficial  femoral)  is  seeu  to  he  embedded  in  the  sac  for  a  con- 
siderable distance.  One  of  the  great  branches  which  spring  from  the  artery  as  it  leaves  the 
sac  is  doubtless  the  profunda  femoris. 

faces  the  bleeding  is  usually  gradual. ^  Aneurisms  do  not  often  burst  through 
the  skin  ;  when  they  do,  the  bleeding  is  generally,  but  not  always,  fatal  at 
once. 

The  treatment  of  cases  of  ruptured  aneurism  is  not  often  successful.  In 
the  limbs,  the  first  question  is  whether  it  will  not  be  better  to  amputate.  If 
gangrene  seems  imminent,  or  there  are  any  special  features  of  danger  in  the 
•case,  this  may  be  the  best  course  ;  but  in  uncomplicated  cases  the  ligature  has 
been  successfully  employed,  and  some  have  even  been  cured  by  pressure.  In 
some  situations  the  surgeon  may  think  himself  justified  in  laying  open  the  sac 
and  seeking  both  ends  of  the  bleeding  vessel ;  and  life  may  be,  for  the  moment 
at  any  rate,  preserved  by  carefully  plugging  the  sac  with  sponge,  lint,  or 
other  substance  soaked  in  perchloride  of  iron,  or  in  carbolic  acid — or,  as 


'  See  Gairdner,  in  '  Mecl.-Cliir.  Trans.'  vol.  xlii. 
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suggested  by  a  recent  American  writer,  by  plugging  the  opening  of  the  arters 
mto  the  sac'    I  am  not  aware,  however,  that  the  plugging  of  an  aneurismal 
sac  has  ever  done  more  than  delay  the  fatal  event. 
Sponta-  Spontaneous  cure  may  take  place,  though  it  is  not  of  common  occurrence . 

otZl^'^  ^^^^^^  sacculated  aneurisms  at  all  events,  there  is  a 

visui.         tendency  to  spontaneous  cure,  for  generally  there  is  a  certam  amount  of  clot 
deposited  on  its  internal  surface  during  hfe,  just  in  the  same  maimer  as  when 
the  disease  is  cured  by  surgical  operation.  The  manner  in  which  this  deposit 
IS  brought  about  is  therefore  of  interest,  as  bearing  upon  the  surgical  cure 
of  the  disease.    The  internal  surface  of  an  aneurism  is  roughened,  and  as  a 
rule  is  not  covered  by  the  endothehal  hning  proper  to  arteries  ;  and  even  if 
this  membrane  is  present  it  is  considerably  altered  in  structure,  and  therefore 
presents  a  surface  favourable  to  the  adhesion  of  the  leucocytes  of  the  blood 
(see  page  5).    The  blood- current  is  also  somewhat  slowed  in  its  passage 
through  a  sacculated  aneurism,  from  the  fact  that  there  is  only  one  opening 
into  the  sac,  and  perhaps  from  other  causes  presently  to  be  mentioned.  Under 
these  circumstances,  a  condition  of  things  exists  which  is  especially  favourable 
for  the  adhesion  of  leucocytes  to  the  interior  of  the  sac.  They  do  adhere,  and 
then  disintegrate,  and  thus  set  free  their  fibrin  ferment  and  paraglobulin, 
which  combines  with  the  fibrmogen  of  the  fluid  blood  in  the  sac,  and  so 
fibrin,  perhaps  entangling  a  few  coloured  corpuscles  in  its  coagulation,  is 
formed  and  deposited  as  a  layer  on  the  interior  of  the  sac.     The  process  is 
then  repeated  ;  a  fresh  adhesion  of  leucocytes  takes  place,  another  formation 
of  fibrin,  and  another  layer  formed  internal  to  the  first.    And  so  the  process 
goes  on,  until,  if  cure  is  to  result,  the  sac  becomes  completely  filled  by  suc- 
cessive layers  of  fibrin.   This  deposit  is  named  by  Broca  '  active  clot.'  For- 
merly it  was  beheved  that  all  aneurisms  must  be  cured  by  the  formation  of 
laminated  fibrin— active  clot.    But  it  has  been  shown  of  late  that  coagula- 
tion of  the  blood  en  masse  in  an  aneurism  may  effect  a  cure.    When  from 
any  cause,  either  accidentally  or  as  a  result  of  treatment,  arrest  of  the  flow  of 
blood  through  the  aneurism  takes  place,  the  blood  clots— i.e.  fibrin  is  formed, 
and  in  its  coagulation  entangles  the  red  corpuscles,  exactly  in  the  same  manner 
as  when  clotting  takes  place  in  blood  drawn  from  the  body.    This  is  named 
by  Broca  '  passive  clot.'  It  is  less  stable  than  the  active  clot,  and  may  yield 
if  from  any  cause  a  stream  of  blood  is  again  admitted  to  the  aneurism  ;  other- 
wise it  may  lead  to  as  complete  a  cure  as  when  the  sac  has  become  obhterated 
by  the  deposit  of  laminated  fibrin.  Between  these  two  conditions  of  '  active  ' 
and  'passive  '  clot  there  are  numberless  gradations,  the  fibrin  in  its  forma- 
tion entangling  a  greater  or  smaller  number  of  coloured  corpuscles  in  its 
meshes.    In  the  fusiform  aneurism  there  is  little  tendency  to  the  spontaneous 
formation  of  laminated  fibrin,  inasmuch  as,  though  the  lining  of  the  sac  of  tlie 
aneurism  is  roughened,  there  is  no  slowing  of  the  blood-current  through  it. 
and  therefore  no  opportunity  for  the  leucocytes  to  adliere.  The  causes  which 
•   have  been  credited  with  retarding  the  blood-stream  through  an  aneurism,  and 
so  assisting  in  bringing  about  a  spontaneous  cure,  are  (1)  that  the  tumour, 
gradually  enlarging,  may  itself  compress  the  trunk  of  the  artery  above  it  and 
so  produce  a  hindrance  to  the  circulation  through  the  sac ;   (2)  the  distal 
opening  of  the  aneurism,  or  the  distal  portion  of  the  artery,  may  becomo 
closed  by  an  embolic  clot  and  so  arrest  the  flow  of  blood  through  the  sac  ; 
and  (3)  in  some  rare  cases  where  there  are  two  aneurisms  on  the  same  artery, 

'  See  Dr.  Watson  on  a  case  of  femoral  aneurism  treated  by  plugging  the  sac,  '  Am. 
Joum.  Med.  Sc.'  Oct.  1870. 
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a  clot  from  the  proximal  aneurism  may  be  washed  into  the  vessel  between 
the  two  and  so  cm-e  the  distal  one. 

A  second  way  in  which  spontaneous  cure  may  be  brought  about  is  by 
suppuration  of  the  sac,  the  resulting  inflammation  sealing  both  portions 
of  the  artery ;  and  the  disease  may  thus  be  cured,  a  mass  of  blood-clot,  mixed 
with  pus,  being  evacuated  on  opening  the  abscess. 

Finally,  it  may  be  said  that  some  aneurisms,  or  perhaps  aneurismal  dila- 
tations, make  no  progress  whatever  for  an  indefinite  time.  It  is  common 
to  find  a  dilatation  of  the  root  of  the  right  carotid  artery,  which  seems 
to  remain  ua  a  stationary  condition  for  many  years,  without  producing  any 
appreciable  inconvenience  to  the  patient,  except  a  loss  of  the  power  of  active 
exertion. 

The  treatment  of  aneurism  is  either  internal  (medical)  or  external  (sur-  Treatment, 
gical).  The  internal  treatment  aims  at  producing  a  cure  as  in  the  first  pro-  JSc^^.*"" 
cess  of  spontaneous  cure  above  described.  Its  main  object  is  to  reduce  the 
circulation  by  rest  and  low  diet,  and  to  keep  the  heart's  action  at  a  uniform 
level.i  The  rest  should  he  perfect,  the  patient  being  never  allowed  to  leave 
his  bed  nor  to  assume  the  erect  or  even  the  sitting  posture,  and  everything 
about  the  bed  and  chamber  should  be  carefully  arranged  so  as  to  make  this 
as  little  irksome  as  possible.  The  diet  should  be  spare  in  quantity  but 
nourishing  in  quahty  (say  6  to  8  oz.  of  sohd  food,  of  which  meat  forms  a 
good  part),  with  as  little  fluid  as  he  can  be  persuaded  to  take.  A  little  wine 
is  usually  desirable.  The  object  is  not,  as  in  the  treatment  of  Valsalva  by 
repeated  bleedings,  to  reduce  the  patient's  strength  or  exhaust  his  supply  of 
blood,  but  to  keep  the  heart's  action  perfectly  equable  and  somewhat  below 
the  standard  of  health,  the  pulse  being  between  60  and  70,  and  never  varying, 
as  far  as  that  is  possible.  The  bowels  must  be  carefully  regulated  if  necessary 
by  the  gentlest  possible  laxatives,  no  purging  or  constipation  being  permitted, 
since  both  involve  disturbance.  If  it  be  necessary  chloral  may  be  given  to 
procure  sleep,  or  small  doses  of  morphia  injected.  Under  this  plan,  pursued  . 
for  several  months,  much  benefit  may  be  obtained  in  the  majority  of  cases 
of  internal  aneurism,  and  a  few  complete  cures  may  be  hoped  for.  As  to 
medicines,  none  have  as  yet  been  proved  to  have  any  effect  on  the  disease. 
Much  benefit  has,  no  doubt,  in  many  cases  followed  the  administration  of 
iodide  of  potassium,  and  if  it  does  not  disagree  with  the  general  health  a 
trial  may  be  given  to  it.  At  the  same  time,  I  have  often  administered  it  with 
no  effect  whatever,  and  in  cases  where  it  has  done  good,  as  perfect  rest  has 
also  been  employed,  it  is  impossible  to  say  how  much  of  the  benefit  was  due 
to  this.  The  iodide  may  be  given  in  6-grain  doses  three  times  a  day, 
gradually  increasing ;  and  if  the  heart's  action  is  excited  a  small  quantity 
(ni.v.-viij.)  of  the  tincture  of  digitalis  or  Fleming's  tincture  of  aconite  (iiyij.-v.) 
may  be  combined  with  it.  The  acetate  of  lead  has  not  seemed  to  me .  to  act 
in  any  way  beneficially. 

The  surgical  or  operative  methods  of  treating  aneurism  are  very  various.  The  old 
The  old  operation  (that  of  Antyllus)  is  an  imitation  of  the  cure  by  suppu-  operation- 
ration.  It  consists  in  cutting  into  the  sac,  turning  out  the  clots,  tying  the 
artery  above  and  below  the  tumour,  and  allowing  the  cavity  to  fill  up  by 
granulation.  The  operation  is  usually  difficult,  always  dangerous,  and  some- 
times impossible  ;  but  it  has  the  merit  that  if  successful  it  is  certain  to  cure 
the  disease,  which  is  not  the  case  with  any  of  the  others.  Mr.  Syme  has  done 
much  to  reintroduce  this  operation  into  practice  ;  not  in  popliteal  aneurism, 
'  See  Tufnell,  '  On  the  Successful  Treatment  of  Internal  Aneurism,'  18()4. 
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in  which  there  can  be  no  doubt  that  other  metl)ods  are  preferable,  but  in  sonio 
of  the  otlier  lorms-axillary,  gh.teul,  iliac,  and  carotid  ■  When  t  is  posJn 
a  tournKiuet  or  Esmarch's  Bandage  should  be  applied,  and  the.^  h'  "re  - 
lation benig  completely  commanded,  the  sac  may  be  freely  split  open  by  a 
cr^u..al  mcsion  if  need  be),  so  that  its  interior  can  be  inspected  Xoughout 
and  the  opemng  of  the  vessel  clearly  seen.  But  in  some  cases  (as  in  caS 
aneurism)  the  artery  on  the  cardiac  side  of  the  aneurism  is  inaccessible  It 
IS  then  necessary,  in  order  to  avoid  fatal  haemorrhage,  to  make  an  opening 
into  the  tumour  just  large  enough  to  admit  the  finger,  and  enlarge  it  if 
necessary,  ti  1  two  fingers  can  be  introduced,  the  opening  being  all  the  while 
plugged  by  the  fingers.  Then  the  surgeon  feels  around  the  interior  of  tlie 
sac  till  he  gets  his  finger  on  the  point  from  whence  the  blood  is  issuing 
Keeping  this  steadily  commanded,  he  next  spHts  up  the  sac  freely,  turns  out 
an  tlie  clots,  and  by  the  help  of  his  assistant  lays  bare  the  artery  above  the 
opening  of  the  aneurism  and  ties  its  cardiac  part.  This  being  done  he  with- 
draws his  finger,  to  make  sure  that  the  direct  circulation  is  controlled  •  then 
dissects  out  the  distal  part  of  the  artery  and  ties  this  also,  in  order  to  bar  the 
reflux  stream.^ 

The  The  Hunterian  operation  for  aneurism  consists  in  tying  the  trunk  of  the 

oreration"   ^^^^^'^  ^*  ^  variable  distance  above  the  aneurismal  sac.  French  writers  usually 
speak  of  this  as  the  method  of  Anel ;  but  the  difierence  is,  that  in  Anel  s 
method  the  artery  is  tied  close  to  the  sac,  no  branch  intervening.  whUe  in 
Hunter's  it  is  tied  at  a  distance,  and  often  a  great  distance  (as  when  the  ex- 
ternal ihac  is  tied  for  an  aneurism  of  the  superficial  femoral),  so  that  in  the 
former  no  branch  intervenes  between  the  ligature  and  the  sac,  whUe  in  the 
latter  often  many  considerable  branches  arise  in  the  interval.  Anel's  method 
selects  for  ligature  that  part  of  the  artery  which  is  most  hkely  to  be  diseased, 
and  in  that  respect  has  no  superiority  over  the  old  operation.    In  many  case.s 
it  would  be  hardly  possible  to  carry  it  out  without  wounding  the  sac.  In 
.    fact,  it  is  only  a  part  of  the  old  operation,  and  the  latter  is  in  most  circum- 
stances equally  feasible,  more  certain  to  cure  the  disease,  and  therefore  pre- 
ferable.   Hunter's  method  is  aiu  imitation  of  the  first  mode  of  natural  cure. 
It  does  not  (as  might  at  first  sight  be  thought)  altogether  suspend  the  circu- 
lation through  the  tumour,  except  for  a  very  short  time,  but  greatly  dimin- 
ishes it.    The  collateral  circulation  brings  back  the  blood  into  the  tumour 
certainly  after  the  first  fcAV  hours,  at  which  time  there  is  often  enough  move- 
ment of  fluid  in  the  sac  to  be  perceptible  to  the  hand,  and  very  likely  even 
sooner.    In  animals  it  has  been  proved  by  experiment  ^  that  the  collateral 
circulation  is  restored  in  a  very  few  minutes,  and  the  same  is.  most  hkely.  the 
case  in  the  human  subject.  But  this  slight  stream  of  blood,  instead  of  retard- 
ing coagulation  in  the  sac,  promotes  it. 

The  stress  of  the  circulation  being  removed  from  the  aneurism  by  the 
'  See  Syme,  '  Med.-Chir.  Trans.'  vol.  xliii.  p.  1.37,  and  vol.  xlv.  p.  381. 
-  There  are  two  descriptions,  and  only  two,  as  far  as  I  know,  of  the  old  operation  for 
traumatic  aneurism  of  the  carotid  artery ;  one  by  Mr.  Syme  ('  Observations  in  Clinical 
Surgery,'  p.  154),  and  the  other  by  Dr.  Frothingham  ('Am.  Journ.  Med.  Sci.'  Oct.  1876). 
In  the  latter  the  jugular  vein  was  also  wounded  and  was  also  tied.    Both  patients  re- 
covered.   Syme's  operation  was,  as  he  says,  the  most  arduous  that  he  ever  performed. 
In  Dr.  Frothingham 's  case  the  operation  was  much  facilitated  by  division  of  the  sterno- 
mastoid  muscle— but  in  this  case  the  wound  in  the  artery  appears  to  have  been  at  a 
higher  level  than  in  Mr.  Syme's  case.    If  I  understand  Dr.  Frothingham's  description, 
the  wound  in  the  jugular  vein  which  necessitated  the  ligature  of  that  vessel  occurred 
during  the  manipulation,  and  was  not  caused  by  the  original  injury. 
■'  See  '  Syst.  of  Surg.'  3rd  ed.  vol.  ill.  p.  63. 
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ligature  of  the  vessel,  the  sac  and  the  parts  around  contract  upon  the  blood  ; 
the  latter  becomes  gradually  more  and  more  solid,  and  generally  no  more 
pulsation  is  perceptible  in  the  tumour.  By  the  time  the  artery  is  perma- 
nently closed  the  tumour  is  much  reduced  in  size  ;  this  shrinking  goes  on 
for  some  time,  and  the  tumour  becomes  harder  as  it  becomes  smaller,  till  at 
last  only  a  hard  kernel  is  left,  and  sometimes  no  preceptible  enlargement 
remains.  On  dissection  the  sac  is  found  filled  with  laminfij  of  fibrine  much 
resembling  the  coats  of  an  onion,  entirely  discoloured,  if  old  ;  if  tolerably 
recent  the  outer  layers  are  perfectly  buff-coloured,  while  the  inner  retain 
more  or  less  of  colouring-matter.  The  artery  also  is  usually  obstructed  at 
this  part.  If  no  considerable  branch  comes  off  between  the  ligature  and  the 
sac  (i.e.  if  the  case  resembles  Anel's  operation  to  this  extent),  the  whole 
artery  from  the  ligature  to  the  tumour  is  obliterated,^  and  a  single  arch  of 
anastomosis  carries  the  blood  into  the  artery  below  the  aneurism  ;  otherwise 
there  are  two  arches  of  anastomosis,  one  to  convey  the  blood  round  the  portion 


Fig.  264.  Aners 
operation. 


Fig.  265.  Hunter's 
operation. 


Fig.  266.  A  preparation  sliowing  tlie  defiuitive 
cure  of  aneurism.  The  aneurism  affected  tlie 
posterior  tibial  artery,  and  tlie  femoral  had 
been  tied  some  mouths  before  death,  b  shows 
the  posterior  tibial  nerve  spread  out  over  the 
tumour,  c  a  the  artery,  which  appeared  to  be 
closed  .at  tlie  seat  of  aneurism. — St.  G-eorge's 
Hospital  Museum,  Ser.  vi.  No.  129. 

obliterated  by  the  ligature,  and  the  other  to  convey  the  blood  round  the  obli- 
terated aneurismal  sac,  above  which  there  is  a  pervious  tract  of  artery  (Fig. 
267).  The  arteries  forming  these  arches  of  anastomosis  may  be  exceedingly 
numerous.^ 

The  main  dangers  which  attend  on  this  operation  are  those  which  have 
been  spoken  of  as  incidental  to  the  ligature  of  an  artery,  viz.  gangrene  and 
secondary  hemorrhage  (see  pages  102-105)  ;  but  we  ought  not  to  omit  to 
mention  that  the  operation  may  also  fail  in  one  of  two  ways.  The  more 
usual  is  the  suppuration  of  the  sac.  The  coagulation  remains  somewhat 
imperfect,  and  after  a  longer  or  shorter  time— for  this  is  very  variable— the 
part  becomes  swollen,  red,  and  painful,  and  an  exploratory  puncture  will  dis- 

'  On  this  subject  see  a  paper  by  Mr.  Savory  ('  Med.-Chir.  Trans.'  vol.  Ixx.  p.  139),'in 
which  he  gives  a  table  of  26  cases  of  ligature  of  the  femoral  artery  in  Scarpa's  triangle 
for  popliteal  aneurism,  in  none  of  which  was  the  artery  between  the  point  of  ligature  and 
the  aneurism  rendered  impervious  throughout. 

^  See  two  figures  (after  Porta)  showing  the  anastomotic  circulation  after  ligature  of 
the  femoral  artery  ('  Syst.  of  Surg.'  3rd  ed.  vol.  iii.  p.  52). 


574 


ANEURISM. 


Distal 
lieature. 


Constric- 
tion or 
temporary 
ligature  of 
arteries. 


cover  pus.  It  is  well  to  wait  till  the  matter 
then  to  open  the  sac  pretty  freely.  Usually 
closed  ;  and  if  the  patient  can  support  the 
suppuration  the  cavity  will  fill  up,  and  a 
cure  will  result  :  but  if  on  opening  the 
tumour  haemorrhage  ensues,  or  if  there  be 
bleedmg  afterwards,  amputation  is  indicated. 

In  rarer  cases  the  ligature  does  not  sup- 
press the  pulsation,  or  after  it  has  been  tem- 
porarily suppressed  it  recurs.  It  is  not  very 
uncommon  for  a  little  pulsation  to  be  per- 
ceptible for  a  short  time,  which  ultimately 
disappears  ;  but  in  the  cases  here  spoken  of, 
as  a  result  of  too  free  anastomosis,  the 
tumour  returns  to  exactly  its  former  con- 
dition and  resumes  its  growth.  It  now 
becomes  necessary  to  undertake  its  treat- 
ment. The  first  indication  is  to  employ 
genuflexion  or  pressure  both  directly  to  the 
tumour  and  to  the  artery  above.  This  fail- 
ing, the  surgeon  must  choose  between  the 
ligature  of  the  artery  lower  down  and  the 
old  operation.'  Both  plans  have  been  suc- 
cessfully adopted,  and  the  choice  would 
depend  more  on  the  individual  features  of 
the  case  than  on  any  general  principles. 
There  might,  of  course,  be  circumstances 
which  would  render  amputation  more  ad- 
visable. 

The  distal  ligature  after  the  method  of 
Brasdor,  which  consists  m  tying  the  diseased 
artery  beyond  the  aneurism,  or  of  Wardrop, 
in  which  one  or  more  of  the  branches  commg 
off  beyond  the  aneurism  are  tied,  is  a  method 
of  treatment  which  is  now  restricted  to 
aneurism  at  the  root  of  the  neck,  and  which 
will  be  discussed  on  a  subsequent  page  in 
treating  of  that  form  of  aneurism. 

The  appHcation  of  a  temporary  ligature, 
or  of  a  constrictor,  to  arteries  in  their  con- 
tinuity, bears  considerable  resemblance  to 
acupressure,  and  in  fact  acupressure  has 
been  used  for  the  same  purpose,  but,  as  far 


has  come  near  the  surface,  and 
the  artery  will  be  found  to  be 


Fis.  267.  A  preparation  showing  the  col- 
lateral circulation  after  the  cure  of  aneu- 
rism by  the  ligature.  The  external  iliac 
artery  has  been  tied  for  the  cure  of  aneu- 
rism of  the  superficial  femoral.  The 
whole  length  of  the  external  iliac  is  ob- 
literated, and  the  femoral  is  obliterated 
at  the  seat  of  aneurism,  a  ix)ints  to  the 
internal  iliac,  the  branches  from  which 
and  from  the  aorta  hare  anastomosed 
w  ith  b  h,  the  two  branches  of  the  external 
iliac,  as  well  as  with  those  of  the  pro- 
funda, c,  and  thus  have  brought  the 
blood  into  the  common  femoral,  which  is 
enormously  enlarged,  so  .as  to  equal  in 
size  the  common  iliac  artery.  Again,  the 
branches  from  the  jirofunda  have  com- 
municated with  the  superficial  femonil. 
which  is  pervious  from  a  point  imme- 
diately below  the  aneurism. — St.George's 
Hospital  lluseum,  Ser.  vi.  Ko.  120. 
From  the  '  Syst.  of  Surg." 


'  An  interesting  case  was  lately  published  by  Mr.  Barker  ('  Brit.  Med.  Joum.'  May  17, 
1884)  in  which,  after  the  ligature  of  the  superficial  femoral  recurrence  of  the  aneurism 
took  place,  a  cure  was  effected  in  hours  by  digital  compression  of  the  common 
femoral.  Kecently,  in  a  patient  of  my  own,  in  whom  I  tied  the  femoral  artery  in  Scarpa'.s 
triangle  for  popliteal  aneurism,  recurrence  took  place,  and  I  tied  the  artery  in  Hunter's 
canal.  The  aneurism  consolidated  and  appeared  to  be  cured,  but  in  the  cour.se  of 
a  few  days  recurrence  took  place,  and  the  tumour  began  again  to  increase  in  size  and 
pulsate  forcibly.  A  most  careful  trial  of  pressure,  both  digital  and  instrumental,  was 
now  employed,  but  without  .success,  and  I  iiroposed  to  the  man  to  perform  the  old  opera- 
tion, but  ho  refused  further  ti-eatment,  left  the  hospital,  and  was  lost  sight  of.  In  this 
case  pressure  had  been  fairly  tried  before  the  artery  was  ligatured  in  the  first  instance. 
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as  I  Imow,  unsuccessfully.  Mr.  Dix's  wire  compress,  however/  and  Dr. 
Fleet  Spiers's  artery  constrictor, ^  are  said  to  have  been  used  with  success. 
The  object  of  this  plan  is  to  constrict  the  artery  so  forcibly  for  a  time  as 
to  obliterate  it,  probably  by  rupturing  its  internal  coats,  whilst  the  external 
coat  is  left  entire,  so  that  no  secondary  haemorrhage  can  occur.  For  my  own 
part,  I  cannot  but  regard  the  carbolised  catgut  or  animal  ligature  as  a  safer 
agent  and  more  hkely  to  attain  the  object  proposed,  though  Dr.  Fleet  Spiers's 
invention  is  said  to  have  been  successfully  applied  to  all  the  great  arteries 
in  the  body.  Mr.  Bryant  lately  used  this  instrument  with  success  in  a  case 
of  popliteal  aneurism.  The  case,  as  related  to  the  British  Medical  Associa- 
tion, and  the  discussion  on  the  subject,  will  be  found  in  the  '  Brit.  Med. 
Journ.'  Oct.  14,  1882,  pp.  721  and  734. 

Pressure  on  the  artery  above  has  now  become  a  recognised  method  of  ^°™PJ^®' 
treating  aneurism,  and  on  the  whole  has  been  very  successful.  There 

nient  of 

many  ways  of  doing  this,  amongst  which,  I  have  no  hesitation  in  saying,  aneurism, 
compression  with  the  finger  is  far  the  best  when  it  can  be  carried  out.  But 
it  must  be  recollected  that  pressure  cannot  be  expected  to  succeed  unless  it  is 
regular,  efficient,  and  equable.  Irregular  pressure,  which  allows  the  sac  to 
re-fill  fe-equently,  cannot  but  aggravate  the  disease  by  perpetual  disturbances 
iDoth  of  the  sac  and  its  contents,  and  causes  distress  and  pain  to  the  pg^tient. 
"Whatever  form  of  pressure,  therefore,  is  selected,  care  should  be  taken  to 
ascertain  by  constant  supervision  that  during  the  whole  of  its  application  no 
circulation  is  perceptible  through  the  tumour.^  And  it  is  well  not  to  com- 
mence the  treatment  until,  by  a  few  days  of  complete  rest  and  low  diet,  the 
circulation  has  been  brought  down  to  the  level  of  health  or  below  it,  and 
until,  as  Dr.  Carte  suggested,  a  weight  of  about  8  lbs.  laid  on  the  artery  in  the 
gi'oin  (taking  the  case  of  popliteal  aneurism)  will  stop  the  circulation  in  the 
tumour.  Then,  if  digital  pressure  is  to  be  used,  a  staff  of  assistants  must  be 
organised,  who  are  to  take  charge  of  the  artery  in  pairs,  one  holding  the 
artery  while  the  other  keeps  his  hand  on  the  tumour,  to  see  that  the  pressure 
is  effectual.  "Without  aissistance  a  man  can  hardly  command  the  femoral 
artery  completely  for  more  than  ten  minutes,  but  the  compressor's  fingers  can 
he  much  assisted  by  a  weight  or  bag  of  shot  made  to  fall  upon  the  end  of  the 
finger.'*  In  this  way,  it  is  said,  the  same  person  can  maintain  compres- 
sion for  an  hour.  In  changing  the  compressor  care  should  be  taken  that 
the  artery  does  not  escape  even  for 'an  instant.  The  process  is  often  by  no 
means  painful,  and  a  very  rapid  cure  is  in  some  instances  obtained.-^  In 
other  cases  the  pressure  must  be  intermitted,  in  order  to  give  the  patient 


'  '  Med.  Times  and  Gaz.'  1863,  vol.  i.  p.  94. 
'  New  York  Arch,  of  Clin.  Surg.'  vol.  i.  p.  96. 

3  When  compression  was  first  introduced  into  general  use  surgeons  were  a  good  deal 
under  the  influence  of  the  theory  which  Broca  has  so  strongly  advocated,  and  only  aimed 
at  reducing,  not  stopping,  the  circulation.  I  believe  I  am  correct  in  saying  that  this  plan 
is  given  up  even  in  France  since  the  great  success  which  has  been  proved  to  attend  on 
digital  pressure  in  the  practice  of  Fanzetti  and  others.  For  digital  pressure  is  always 
applied  so  as  to  stop  the  circulation  altogether. 

■'  See  Holden,  in  '  St.  Bartholomew's  Hospital  Reports,'  vol.  viii.  p.  140.  A  similar 
plan  has  been  proposed  by  a  French  surgeon.  In  a  case  recently  under  my  care  the  com- 
pressors found  relief  by  leaning  the  oijposite  elbow  on  the  compressing  fingers. 

^  The  most  rapid  cures  are  one  of  femoral  aneurism,  under  the  care  of  Mr.  Darke  of 
Salisbury,  cured  in  1^  hour  ;  one  (popliteal),  under  Dr.  Blackman,  in  3  hours  ;  and 
one  under  Vanzetti's  care,  in  2|  hours.  |0n  an  average,  it  is  said,  cases  of  popliteal 
aneurism  are  cured  by  digital  pressure  in  three  days,  and  by  instrumental  in  fourteen. — 
'  Lancet,'  May  8,  1875. 
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needful  repose  during  tlie  night,  and  resumed  next  morning.  So  long  as  tlie 
case  goes  on  well — i.e.  if  the  pulsation  and  size  of  the  tumour  are  obviously 
diminishing — the  treatment  should  be  continued ;  but  if  no  impression 
whatever  is  made  on  the  disease  I  do  not  think  it  is  wise  to  persevere  beyond 
the  first  few  days,  at  least  in  those  forms  of  aneurism  where  (as  in  the  popli- 
teal) the  operation  of  ligature  is  easy  and  involves  comparatively  little  danger. 
In  cases  where  the  artery  lies  too  deep  for  digital  compression  it  may  be 
compressed  manually  by  means  of  a  pad  mounted  on  a  handle.  A  very 
useful  instrument  for  this  purpose  was  devised  by  the  late  Mr.  Coles, 
which  has  been  successfully  employed  in  the  compression  of  the  carotid 
artery.'  A  small  pad,  about  the  size  of  the  end  of  the  finger,  is  mounted  on 
a  rod  fixed  in  a  tubular  stem,  with  a  spring  so  that  the  pad  does  not  exercise 
completely  dead  pressure. 

Instrumental  compression  is  most  easily  made  by  means  of  a  weight 
suspended  from  a  frame,  which  can  be  improvised  out  of  any  materials  that 
happen  to  be  at  hand,  or  the  weight  may  be  held  by  the  patient  or  an  atten- 
dant. The  end  of  the  weight  ought  not  to  be  much  larger  than  the  finger, 
in  order  to  avoid  as  far  as  may  be  the  simultaneous  compression  of  the  vein 
or  any  of  the  neighbouring  parts.  But  in  this,  as  in  all  other  forms  of  com- 
pression, the  most  careful  and  continuous  supervision  is  necessar}-.  It  is 
obvious  that  any  sudden  movement  of  the  patient's  body  may  entirely  displace 
the  whole  apparatus,  and  a  few  moments'  negligence  may  undo  the  efi"ect  of 
hours  of  compression.  Still,  many  cases,  especially  of  femoral  and  pophteal 
aneurism,  have  been  successfully  treated  in  this  way.  The  femoral  artery  in 
the  groin  is  peculiarly  well  situated  for  this  form  of  treatment. 

Numerous  more  elaborate  instruments  have  been  devised  ;  modifications 
of  the  Italian  or  horseshoe  tourniquet  (Signorini's),  which  compresses  the 
artery  by  means  of  an  arm  carrying  a  pad,  and  supported  on  a  plate  moulded 
to  the  opposite  side  of  the  limb.  The  pad  is  movable,  either  by  a  joint  or 
by  a  screw.  The  best  form,  I  think,  is  Carte's  Compressor,  in  which  the  arm 
which  carries  the  pad  is,  mounted  on  a  imi versa!  joint,  and  is  supported  by 
stout  indiarubber  springs,  so  as  to  be  somewhat  elastic  without  shiftmg. 
But  the  great  success  of  digital  pressure  has  much  restricted  the  apphcation 
of  these  instruments,  and  I  think  it  unnecessary  to  describe  or  figure  their 
various  forms.  The  reader  will  find  them  figured  in  Broca's  work  on 
Aneurism,  or  in  the  illustrated  catalogues  of  the  instrument-makers. 

The  advantages  of  the  digital  over  the  instrumental  form  of  pressure  are 
that  it  involves  less  risk  of  compressing  the  vein  along  with  the  artery— a 
drawback  which  is  inseparable  from  instrumental  compression  ;  that  it  is  less 
likely  to  ulcerate  the  skin  ;  that  the  minimum  of  pressure  necessary  for  tlie 
purpose  is  more  easily  ascertained;  and  that  it  is  more  easy  to  shift  the 
point  of  its  application  to  one  at  a  short  distance,  so  as  to  give  relief  to 
the  skin  at  the  point  first  compressed,  yet  not  change  to  a  different  part 
of  the  artery. 2 

'  '  Lancet,'  -Tune  14,  21,  1873. 

-  Mr.  Walker,  of  Liverpool,  insists,  and  I  think  with  some  reason,  on  what  he  calls  '  the 
one-artery  system  '  of  pressure.  That  is  to  say,  for  instance,  in  popliteal  aneurism  tlie 
pressure  is  always  to  be  applied  either  to  the  common  or  to  the  superficial  femoral.  In 
changing  from  the  one  to  the  other  the  system  of  collateral  vessels  is  also  changed,  and 
the  course  of  the  cure  interrupted.  In  the  instrumental  form  of  pressure  it  is  almost 
always  necessary  to  shift  the  pad  a  considerable  distance  ;  not  so  in  the  digital.— Sec 
Walker,  in  ' Livei-pool  Med.  and  Surg.  Eeports,'  vol.  v.,  and  'Lancet,'  May  8,  1875, 
p.  G39. 
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The  advantage  of  instrumental  over  digital  pressure  consists  in  its  requir- 
ing no  numerous  staff  of  trained  assistants  ;  but  it  does  require  the  constant 
supervision  of  at  least  one  well-trained  and  competent  attendant,  and  is  much 
more  likely  to  succeed  when  that  attendant  is  the  surgeon  himself.  It  very 
often  fails  from  being  left  to  students,  nurses,  &c.,  who  direct  the  pressure 
wrongly  or  use  it  too  severely. 

The  cure  of  aneurism  by  pressure  is  generally  preceded  by  enlargement 
of  the  neighbouring  collaterals,  arteries  being  felt  pulsating  in  situations 
where  normally  no  artery  is  perceptible,  and  it  is  often  accompanied  by  very 
severe  pam  in  the  part,  which  sometimes  is  so  agonising  that  the  patient 
declares  he  can  bear  the  pain  no  longer,  and  desires  that  an  operation  may 
be  at  once  performed.' 

Another  method  of  attempting  the  cure  of  aneurism  by  pressure  is  by  '  Rapid ' 
what  is  called  '  rapid  '  pressure,  i.  e.  the  endeavour  to  keep  the  circulation  l^essure. 
entirely  stopped  for  as  long  a  time  as  may  be  necessary  to  fill  the  sac  with 
clot,  in  the  hope  that  definite  coagulation  will  follow  on  this.  Generally 
speaking,  the  proceeding  is  too  painful  to  be  endured  without  anesthesia, 
.  and  for  this  purpose  a  patient  has  been  kept  under  the  influence  of  chloro- 
form sufficiently  to  bear  the  pressure  for  as  many  as  fifty-two  hours,^  being 
permitted  to  recover  consciousness  at  intervals  just  enough  to  allow  him  to 
swallow.  The  plan  has  hitherto  been  carried  out  chiefly  in  aneurisms  of  the 
abdomen  and  thigh,  by  compression  of  the  aorta  or  one  of  the  iliac  arteries. 
AVhere  the  vessels  are  more  accessible  to  pressure,  or  where  their  ligature  does 
not  involve  very  great  danger,  it  seems  very  doubtful  whether  it  is  justifiable 
to  resort  to  it.  The  pressure  has  in  all  known  cases  been  apphed  by  some 
form  of  tourniquet.  Further  particulars  will  be  found  imder  the  head  of 
Abdominal  Aneurism. 

Pressure  has  sometimes  been  made  on  the  artery  beyond  the  aneurism,  Distal 
either  as  an  adjunct  to  the  proximal  pressure,  or  in  situations  where  proximal  pressure, 
pressure  is  impossible,  as  in  aneurism  of  the  upper  part  of  the  abdominal 
aorta.  There  seems  to  me  to  be  no  evidence  at  present  of  any  benefit 
having  resulted  from  this  form  of  pressure  ;  though  I  do  not  regard  the 
attempt  as  mijustifiable  when  no  better  means  of  treatment  are  available. 
The  reader  may  be  referred  to  the  discussion  on  a  case  reported  in  the 
«ixty-eighth  volume  of  the  '  Med.-Chir.  Trans.'  by  Mr.  Lunn  and  Dr.  Ben- 
ham  as  one  of  cure  of  an  abdominal  aneurism  by  distal  compression,  for 
particulars  of  which  I  have  not  space  here. 

Direct  compression,  by  means  of  a  sponge  or  air-pad  bandaged  on  to  the  Direct 
•tumour,  has  often  succeeded  in  curing  small  aneurisms,  and  appears  to  act  in  P'^^*^"''^- 
much  the  same  way  as  the  methods  of  treatment  to  be  described  immediately 
below— genuflexion,  manipulation,  and  Esmarch's  Bandage.    Like  these,  it 
is  uncertain  in  its  action,  and  too  dangerous  to  be  used  in  the  more  pro- 
mising cases.- 

Flexion  of  the  limb  has  often  proved  successful  in  the  treatment  of  poph-  Genu- 
ieal  aneurism.    It  has  been  used  also  with  success,  I  beheve,  in  the  treatment 
of  aneinism  at  the  bend  of  the  elbow,  and  has  been  tried  in  femoral  aneurism, 
but,  as  far  as  I  can  ascertain,  with  no  definite  results.^ 

'  See  Mr.  Campbell  De  Morgan's  case,  related  in  the  '  Syst.  of  Surg.'  Srd  ed.  vol.  iii. 
p.  41. 

-  Mr.  Holt's  case,  in  '  Clin.  Soc.  Trans.'  vol.  vii.  p.  56. 

'  A  case  of  Dr.  Gordon  Buck  is  always  quoted  in  the  books  as  a  successful  adaptation 
,.0?'°.?,  *°  aneurism.  A  reference  to  the  original  ('  Amer.  Jour.  Med.  Sc.'  1870, 

p.  69)  will  show  that  the  case  was  merely  one  of  temporary  return  of  pulsation  after  cure 
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Genuflexion  acts  by  retarding  the  circulation  much  as  compression  of  the 
artery  does,  and  also,  as  I  believe,  by  displacement  of  clot  and  by  direct  pres- 
sure on  the  parts,  including,  perhaps,  the  artery  above  the  tumour,  as  in  one 
mode  of  spontaneous  cure  (p.  570).  It  need  not  be  enforced  to  an  extent 
which  is  either  painful  to  the  patient  or  likely  to  injure  the  tumour,  and  if 
not  speedily  successful  should  not  be  long  persisted  in.  The  simplest  cases 
are  the  best  suited  for  it.  More  will  be  said  on  this  subject  under  the  head 
of  Popliteal  Aneurism. 
jj""'P"^""        Ma)iipulation  of  the  tumour  was  introduced  into  practice  by  Sir  W. 

Fergusson,  in  order  to  imitate  another  mode  of  spontaneous  cure  above 
described.  The  object  of  the  manipulation  is  to  press  the  two  walls  of 
the  aneurism  together,  and  so  far  to  displace  some  of  the  coagula  which  are 
contained  in  it  that  they  may  either  be  carried  into  the  distal  mouth  of  the 
aneurism  or  at  least  project  into  the  blood-stream  and  form  a  starting-point 
of  renewed  coagulation.  It  has  been  employed  with  success  in  popliteal, 
femoral,  carotid,  and  subclavian  aneurisms,  and  is  an  undoubtedly  justifiable 
measure  in  tumours  which  cannot  be  operated  on  without  very  great  danger, 
which  are  not  near  to  bursting,  and  in  which  there  is  evidence  of  the  forma- 
tion of  bloodclot. 

sion'by^"  Lately  the  use  of  Esmarcli's  Bandage  has  been  introduced  for  the  cure  of 
Esinarch's  popliteal  aneurism  by  Staft'  Surgeon  Reid, '  and  it  has  undoubtedly  succeeded 
Bandage.  some  cases,  including  the  one  originally  so  treated — though  in  others  it  has 
failed,  and  often  apparently  produced  harm.  It  is  a  combination  of  direct 
pressure,  pressure  on  the  artery  above,  and  manipulation  ;  and  it  is  obvious 
that  it  must  entail  a  good  deal  of  danger,  and  should  be  used  only  for  a 
limited  time  and  only  after  the  other  and  milder  methods  have  failed.  The 
results  of  this  treatment,  as  far  as  they  are  known  at  present,  have  been 
collected  by  Mr.  Gould,  in  the  '  Transactions  of  the  International  Medical 
Congress,'  and  by  Dr.  Stimson,  in  the  '  Amer.  Journ.  Med.  Sc.'  April  1881.  In 
both  lists  the  cures  are  a  little  above  half  the  number  of  cases,  and  m  nearly 
all  digital  or  instrumental  pressure  has  been  combined  with  the  bandage. 
The  method  usually  adopted  is  to  apply  the  bandage  tolerably  firmly  on  the 
lower  part  of  the  limb,  very  lightly  over  the  aneurism,  and  again  more  firmly 
above,  with  the  elastic  cord.  It  seems  hardly  safe  to  prolong  the  application 
beyond  two  hours,  and  pressure  ought  always  to  be  kept  up  on  the  artery 
above  for  a  few  hours  after  removing  the  bandage.  The  dangers  are  from 
rupture  of  the  sac,  from  gangrene,  and  perhaps,  as  Mr.  Gould  thinks,  from 
increase  in  the  blood-pressure  in  the  heart  or  large  arteries,  in  consequence  of 
the  displacement  of  the  blood  from  the  limb.  It  should  never,  in  my  opinion, 
be  used  except  as  an  adjunct  to  digital  or  instrumental  pressure,  and  after  an 
unsuccessful  trial  of  these  means  without  it.  It  seems  to  cure,  partly  by  pro- 
ducing coagulation  of  the  blood  in  the  sac,  and  partly  by  displacement  of  clot, 
and  impaction  in  the  mouth  of  this  aneurism,^  and  it  should  never  be  used 
when  the  parts  around  the  aneurism  are  inflamed,  or  when  the  tumour  is  of 
large  size  or  seems  at  all  likely  to  burst.  In  such  cases  the  ligature  ought 
to  be  employed  at  once. 

The  injection  of  coagulating  fluids  (generally  the  perchloride  of  iron,  about 

by  compression,  and  that  tlic  effect  of  the  flexion  was  to  exercise  direct  pressure  on  the 
sac.    It  bore  very  little  resemblance  to  a  recent  case  of  aneurism. 
'  '  Lancet,'  1875,  vol.  ii.  p.  448. 

*  See  the  drawing  of  an  aneurism  cured  by  this  method  under  Mr.  Wagstaffe's  care^ 
'  Path.  Trans.'  vol.  xxix. 
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2o  per  cent,  of  the  salt)  lias  been  occasionally  used  with  success  ;  but  it  can  Coagulat- 
only  be  rarely  useful  in  arterial  aneurism,  since  in  order  to  be  employed  with  tilfns""''^'^ 
safety  it  requires  that  the  circulation  should  be  commanded  above  the  tumour, 
i.e.  that  the  case  should  be  amenable  to  ligature  or  jpressure,  which  therefore 
is  generally  indicated,  as  the  injection  is  neither  free  from  danger  nor  by  any 
means  certain  to  cure  the  disease. 

Electricity  may  also  be  employed  to  coagulate  the  blood  in  the  sac.  A  Galvano- 
weak  stream  of  galvanic  electricity  passed  through  the  blood  will  be  fomid  to  P""^'"'"''- 
decompose  it,  hydrogen  being  disengaged  at  the  negative  and  oxygen  at  the 
positive  pole,  and  in  this  way  coagulation  may  be  commenced,  which  under 
favourable  circumstances  will  go  on  until  the  sac  is  completely  filled  ;  but  the 
method  is  a  very  uncertain  one,  and  is  liable  to  failure  from  the  melting  down 
of  the  soft  clot  which  may  have  been  formed,  or  it  may  prove  fatal  by  setting 
up  inflammation  of  the  sac,  or  by  causing  sloughing  around  the  needle-punc- 
tures, followed  by  hfemorrhage. 

Finally,  it  has  been  proposed  and  attempted  to  produce  coagulation  in  the  Introdue- 
sac  by  the  introduction  of  foreign  bodies  into  the  blood  which  is  circulating  fo°°ign 
through  it — much  in  the  same  way  as  the  fibrine  is  whipped  out  of  blood  in  bodies, 
a  basin  by  a  bunch  of  twigs.  Mr.  Moore  '  originated  this  method  of  treat- 
ment by  introducing  a  large  quantity  of  iron  wire  into  the  sac  of  an  aortic 
aneurism.  Considerable  coagulation  was  produced,  but  the  wire  caused 
fatal  inflammation  of  the  sac-wall.  Dr.  Murray  of  Newcastle  tried  carbolised 
catgut,  but  without  result.  Eecently  horsehair  has  been  used,  by  Dr.  Levis 
of  Pennsylvania,  in  a  case  of  subclavian  aneurism,  and  by  Mr.  Bryant  in 
one  of  popliteal  aneurism,  with  the  effect  of  producing  a  good  deal  of  coagu- 
lation.- Both  cases,  which  were  of  a  very  unfavourable  nature,  ended 
fatally  ;  but  it  does  not  appear  that  the  foreign  body  caused  any  injury  to  the 
sac  or  other  parts  in  either,  and  the  experiment  may  be  worth  repeating  in 
a  case  which  is  not  amenable  to  more  hopeful  measures.  Mr.  Barwell  has 
combined  the  application  of  the  electric  current  with  the  introduction  of  wire- 
Ten  yards  of  the  finest  steel  wire  having  been  passed  into  the  sac,  the  positive 
pole  was  connected  with  the  end  of  the  wire,  the  negative  being  applied 
to  the  skin  of  the  back.  Considerable  coagulation  was  thus  produced.  I 
have  spoken  above  (p.  569)  of  plugging  the  sac  or  artery  as  a  method  which  may 
be  sometimes  useful  in  averting  death  from  rupture  of  an  aneurism.  But 
treatment  which  acts  only  on  the  blood  in  the  sac  holds  out  comparatively 
little  hope  of  success.  The  really  successful  methods  of  treatment — rest, 
ligature,  and  pressure — are  assisted  in  their  operation  by  the  reaction  of  the 
tissues  around  and  of  the  sac  itself.  The  weak  point  in  the  treatment  by 
manipulation,  coagulating  injections,  galvano-puncture  and  the  introduction 
of  foreign  bodies,  is  that  these  methods  either  tend  to  injure  or  to  produce 
inflammation  of  the  sac-wall. 


A  short  exposition  of  the  chie  kinds  of  surgical  aneurism  is  necessary  Thoracic 
here,  to  which  I  shall  append  a  description  of  the  operation  of  tying  each 
artery. 


aneurism. 


1 


Mecl.-Chir.  Trans.'  vol.  xlvii.  p.  129.  A  very  remarkable  case  was  recently  pub- 
lished by  Prof.  Loreta  of  Bologna,  and  is  related  in  the  '  Brit.  Med.  Journ.'  Ap.  11,  1885, 
of  a  large  abdominal  aneurism,  in  which  Signor  Loreta  cut  down  on  the  tumour  and  filled 
the  sac  with  about  six  feet  of  silvered  copper  wire.  This  was  followed  by  consolidation 
of  the  tumour  and  apparent  cure  of  the  aneurism.  The  man,  however,  died  soon  after- 
wards from  the  bursting  of  the  tumour. 

-  The  preparation  from  Mr.  Bryant's  case  is  in  the  Museum  of  Guy's  Hospital. 
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^''the'lirch  ;'^"eurism  of  the  arch  of  the  aorta  can  only  very  rarely  be  made  the 
of  the  aorta!  subject  of  surgical  treatment,  but  the  surgeon  should  be  acquainted  with  its 
main  features,  in  order  to  diagnose  it  from  other  diseases,  as  well  as  to 
distinguish  those  rare  cases  in  which  operative  treatment  may  be  justifiable. 
Bruit  is  very  frequently  absent  in  thoracic  aneurisms,  which  are  often  of 
the  tubular  variety,  or  open  into  the  artery  by  a  wide,  unobstructed  orifice.* 
The  pulsation  also  is  often  imperceptible  so  long  as  the  thoracic  parietes 
remain  intact,  and  it  may  be  simulated  by  pulsation  communicated  by  the 
heart  to  a  cancerous  or  other  tumour.^  Consequently  the  diagnosis  often 
rests  more  on  the  indirect  than  the  direct  symptoms.  These  are  usually  pain 
between  the  shoulders  from  pressure  on  the  spine,  ringing  cough  from  pres- 
sure on  the  trachea,  spasmodic  dyspnoea,  either  from  pressure  on  the  recur- 
rent nerve  or  on  the  windpipe  itself,  dyspnoea,  hfEmoptysis,  and  inequahty 
of  the  pulse  in  the  wrists,  and  sometimes  also  in  the  carotids.  Very  com- 
monly  one  of  the  large  branches  given  off  by  the  arch  is  so  obstructed  that  no 
pulse  can  be  felt  in  its  branches. 

Thoracic  aneurism  is,  as  a  rule,  best  treated  by  the  internal  or  medical 
treatment  described  on  p.  571.  Under  this  plan  of  treatment  almost  every 
case  of  thoracic  aneurism,  and  many  cases  of  aneurism  of  the  limbs,  will 
rapidly  improve  ;  and  in  some  rare  cases  even  of  aortic  aneurism  a  complete 
cure  may  possibly  be  obtained.  The  surgical  measures  which  are  admissible 
in  aortic  aneurism  are  the  introduction  of  foreign  bodies,  galvauo-puncture 
or  the  ligature  of  the  carotid,  or  of  the  carotid  and  subcla^dan  simultaneously 
on  Wardrop's  method.  The  introduction  of  wire  or  horsehair  into  the  sac  of 
an  aneurism  which  is  rapidly  growing  and  threatening  to  burst  may  be  occa- 
sionally justifiable,  and,  in  a  case  published  by  Dr.  Cayley  and  Mr.  Hulke, 
seems  to  have  warded  off  death  for  a  time.^  Galvano-puncture  is,  as  far  as  our 
present  knowledge  extends,  an  uncertain  and  a  dangerous  measure,  which, 
however,  has  yielded  some  good  results  in  the  skilful  hands  of  Signor  Cini- 
selli  and  others.  Distal  ligature  seems  to  me  to  be  useful  or  justifiable 
only  in  aneurisms  believed  to  implicate  the  transverse  portion  of  the  arch 
and  to  be  extending  along  the  course  of  the  carotid  into  the  neck,  in  which 
case  the  corresponding  artery  (generally  the  left  carotid)  may  be  tied  ;  and  this 
has  been  done  by  Mr.  C.  Heath  in  one  well-known  case  with  very  considerable 
benefit.  The  patient,  an  agricultural  labourer,  under  Dr.  Cockle's  care, 
remained  in  good  health  for  about  four  years  after  the  operation,  and  earned 
his  bread  by  field-work.  The  tumour  then  began  to  grow  and  proved  fatal* 
inno-  Aneurism  of  the  innominate  artery  is  difficult  to  diagnose  from  aortic 

MeurSin.  aneurism,  and  many  cases,  under  the  care  of  the  best  surgeons,  are  on  record 
in  which  supposed  innominate  aneurisms  have  on  dissection  turned  out  to 
have  been  purely  aortic.  It  forms  a  pulsating  tumour  near  the  right  sterno- 
clavicular articulation,  pushing  the  upper  part  of  the  sternum  forwards,  often' 
dislocating  the  end  of  the  clavicle  or  eroding  it,  and  usually  first  presenting 
in  the  interval  between  the  tendinous  and  muscular  origins  of  the  sterno- 

'  On  the  other  hand,  I  have  known  the  bruit  so  loud  as  to  be  heard  all  over  the  room. 
^  See  a  case  reported  by  me  in  the  '  Path.  Trans.'  vol.  ix.  p.  29. 
»  '  Med-Chir.  Trans.'  vol.  Ixix.  p.  2G7. 

'  On  the  subject  of  thoracic  aneurism  I  would  refer  the  reader  for  details  and  discus- 
sions, for  which  I  can  find  no  space  here,  to  a  series  of  lectures  published  in  the  '  Lancet ' 
for  June  and  July  1872 ;  also  to  Mr.  Barwell's  papers  in  the  61st  and  62nd  vols,  of  the 
'  Med.-Chir.  Trans.'  on  simultaneous  ligature  of  the  carotid  and  subclavian  artery  for 
aortic  aneurism,  to  his  treatise  on  Amurism,  and  to  Dr.  Wyeth's  article  in  the  '  Amcr. 
Journ.  Med.  Sci.'  Jan.  1881. 
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niastoicl.  More  or  less  dyspnoea  may  be  present  from  pressure  on  the  trachea, 
and  the  pulse  in  the  right  wrist  is  generally  much  feebler  than  in  the  left. 
The  other  symptoms  will  vary  with  the  size  of  the  tumour. 

In  innominate,  as  in  aortic  aneurism,  it  is  desirable  to  avoid  surgical 
measures  if  possible,  since  no  operation  can  be  practised  without  very  great 
danger,  and  the  prospect  of  success,  or  even  of  benefit,  is  very  slight.  But  if 
the  tumour  be  extending  in  spite  of  the  treatment  by  rest,  and  especially  if 
it  be  extending  along  the  trachea,  as  evidenced  by  its  growth  and  by  the 
increase  of  dyspnoea,  it  is,  in  my  opinion,  quite  justifiable  either  to  try 
galvano-puncture,  or  to  tie  the  right  carotid  on  Wardrop's  method,  or  even, 
perhaps,  to  tie  the  subclavian  artery  as  well.' 

The  reader  will  find  the  subject  of  distal  ligature  for  aneurism  at  the 
root  of  the  neck  and  in  the  thorax  fully  discussed,  and  all  the  cases  which  I 
had  then  met  with  tabulated,  in  my  article  on  Aneurism  in  the  third 
edition  of  the  '  System  of  Surgery,'  vol.  iii.  pp.  116  to  124. 

Aneurism  of  the  carotid  artery  is  generally  situated  at  the  bifurcation  of  Carotid 
the  common  carotid.  It  may,  however,  affect  the  common  trunk  lower  '■^^^unsm. 
down,  or  one  of  the  secondary  carotids,  generally  the  internal.  The  diag- 
nosis is  usually  easy,  but  the  lower  down  the  tumour  extends  the  greater 
is  the  difficulty  in  distinguishing  it  from  aortic  aneurism  ;  ^  and  cases  have 
been  recorded  here,  and  in  other  regions  of  the  body,  where  either  an  abscess 
pressing  on  the  artery,  and  receiving  pulsation  from  it,  has  been  mistaken  for 
an  aneurism,  or,  vice  versd,  an  aneurism  has  been  mistaken  for  an  abscess  ; 
but  I  do  not  know  that  the  danger  of  mistakes  is  greater  here  than  elsewhere."* 

An  aneurism  of  the  common  carotid  loAV  down  in  the  neck,  or  an  aneu-  Brasdor's 
rism  of  the  intra-thoracic  part  of  the  left  carotid  (if  the  latter  affection  ever  ^vardrop's 
occurs,  of  which,  as  far  as  I  know,  no  instance  exists  at  present),  may  be  operations, 
treated  with  good  prospect  of  success  by  Brasdor's  operation ;  and  it  is  to 
these  aneurisms,  as  Hodgson   and  Wardrop   have  clearly  shown,  that 
Brasdor's  operation  is  in  strictness  applicable  ;  and  a  good  augury  of  its 
probable  success  in  such  cases  is  given  by  the  fact — which  Wardrop  noticed 

'  As  I  have  myself  tied  the  subclavian  (third  part)  and  the  carotid  simultaneously  in 
a  case  of  innominate  aneurism,  I  need  hardly  say  that  I  think  the  distal  operation  justi- 
fiable in  appropriate  cases  of  this  alfection.  But  I  must  say  that  the  study  of  my  own 
case  and  of  the  published  records  of  the  others  has  led  me  to  the  decided  conviction  that 
the  benefit  which  has  been  obtained  in  some  of  them  has  been  due  usually  to  the  ligature 
of  the  carotid,  by  which  the  carotid  or  tracheal  portion  of  the  sac  has  been  obliterated  ; 
and  I  should  be  disposed  in  any  future  cases  to  commence  with  the  less  severe  measure 
of  tying  the  right  carotid.  It  must  be  remembered  that  the  large  branches  from  the  first 
part  of  the  subclavian  must  carry  on  the  collateral  circulation  after  the  third  part  of  that 
artery  has  been  tied ;  and  for  this  purpose  the  circulation  must  go  on  through  the  sac 
into  the  first  part  of  the  subclavian  artery,  and  probably  with  increased  force,  after  the 
operation,  so  that  the  entire  obliteration  of  the  sac  by  the  distal  ligature  seems  impossible 
unless  the  first  part  of  the  subclavian  could  be  secured  inside  its  large  branches,  which 
up  to  the  present  time  has  been  found  incompatible  with  the  patient's  recovery  even 
without  the  complication  of  ligature  of  the  right  carotid.  Still,  Mr.  Fearn's  case,  where 
a  practical  cure  certainly  resulted  (a  channel  about  the  size  of  the  original  artery  being 
maintained  through  the  clot  which  filled  the  aneurism),  is  an  encouragement  for  tying  the 
two  arteries  either  simultaneously  or,  perhaps  better,  with  an  interval,  as  in  that  case. 
Mr.  Harwell  is  the  chief  authority  on  the  subject  of  the  double  distal  ligature.  His  last 
paper,  giving  the  history  of  his  sixth  case,  is  to  be  found  in  '  Med.-Chir.  Trans.'  vol. 
Ixviii.  p.  123,  and  contains  references  to  his  other  publications  on  this  subject. 

^  See  the  well-known  case  under  Sir  A.  Cooper's  care  in  Allan  Burns,  '  On  the  Surgical 
Anatomy  of  the  Head  and  Neck,'  pp.  00  et  sqq. 

=  Traumatic  aneurism  of  the  vertebral  artery  has  also  been  mistaken  for  carotid 
aneurism.    On  this  subject  see  a  lecture  pubUshed  in  the  'Lancet,'  July  2G,  1873. 
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with  surprise  m  a  case  in  which  he  liad  tied  the  artery  beyond  the  aneurism 
—that  the  tumour  collapses  immediately  the  artery  is  tied,  instead  of  in- 
creasing m  tension  and  pulsation,  as  it  would  do  if  the  stream  of  blood 
pumped  m  from  the  heart  were  not  diverted  down  the  collaterals,  which  at 
once  begin  to  enlarge.  It  is  possible  that  some  aneurisms  seated  low  down 
on  the  carotid  might  even  be  cured  by  distal  compression,  but  no  case  is  at 
present  recorded. 

Aneurisms  seated  near  the  bifurcation  or  in  one  of  the  secondary  carotids 
or  their  branches  may  be  treated  either  by  the  old  operation,  by  the 
Hunterian  ligature,  or  by  compression.  The  first  method  has  been  described 
above.  Compression  of  the  common  carotid  is  not  an  easy  thing  either  to 
perform  or  to  endure;  nevertheless  at  least  five  successful  cases  have  been 
published.'    It  may  be  effected  either  by  the  finger,  by  an  apparatus  with  a 


Ligature 
of  the 
common 
carotid. 


Pigs.  268  and  269.  The  former  shows  Wai-drop's  operation,  i.e.  tbe  ligature  of  the  carotid  arterv  for 
anem-ism  of  the  innominate.  Wardrop's  idea  seems  to  liave  been  that  as  the  quautit3^  of  blood  conveveii 
by  the  carotid,  that  by  the  branches  of  the  first  part  of  tlie  subclavian,  and  that  bv  the  third  part  of 
that  artery  may  be  taken  to  be  about  equal,  he  could  deprive  the  sac  of  one-third  of  its  blood  bv  tvins 
the  carotid,  and  of  two-thirds  by  tying  the  third  part  of  the  subclavian  also.  He  had  not  aUowed  for 
the  increase  of  the  collateral  circulation. 

Pig.  269  shows  Brasdor's  operation  as  applied  to  an  aneurism  limited  to  the  truni  of  the  carotid,  the  oulv 
situation  m  which  this  operation  can  in  strictness  be  applied. 

I  have  shown  reasons  for  believing  that  when  these  operations  succeed  they  do  so  not  so  much  bv  rctiirtUn" 
the  blood-flow  through  the  tumour  as  by  the  extension  of  coagulation  from  the  tied  arterv  into  the 
aneurismal  sac. 

movable  arm  carrying  a  small  pad,  or  by  Coles's  Compressor.  The  point 
against  which  the  carotid  is  most  easily  compressed  is  the  anterior  tubercle 
of  the  transverse  process  of  the  sixth  cervical  vertebra,  which  lies  almost 
two  inches  above  the  clavicle,  and  is  called  sometimes  '  Chassaignac's 
tubercle,'  since  that  surgeon  first  drew  attention  to  the  comparative  ease 
with  which  the  artery  could  be  compressed  there. 

The  common  carotid  may  be  tied  in  any  part  from  the  root  of  the  neck- 
to  the  bifurcation,  and  either  of  the  secondary  carotids  are  accessible  as  high 
as  the  parotid  gland.  The  '  lieu  d'election  '  for  the  ligature  of  the  common 
trunk  is  at  the  level  of  the  cricoid  cartilage.  An  incision  is  made  with  its 
centre  at  this  level,  and  in  the  course  of  the  vessel  (i.e.  in  a  line  from  the 
sterno-clavicular  articulation  to  the  point  midway  between  the  angle  of  the 

'  See  '  Lancet,'  June  21,  187.S.  See  also  an  interesting  account  of  a  case  treated  at 
Lisbon,  in  which  an  aneurism  of  the  external  carotid  was  cured  by  intermittent  digital 
compression  of  the  common  carotid  in  40  days,  comprising  283  hours  of  compression. 
'  Gaz.  Med.  de  Paris,'  Feb.  6,  187.5. 
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jaw  and  mastoid  process),  its  length  being  proportioned  to  the  size  ol  the 
neck.  After  the  skin,  platysma,  and  deep  fascia  have  been  divided  the  edge 
of  the  sterno-mastoid  is  seen,  and  the  upper  belly  of  the  omo-hyoid  may 

be  noticed  passing  up  wards  and  in- 
wards. Then  the  operator  searches 
for  the  sheath  of  the  vessels,  lying 
close  oh  the  trachea,  and  having  the 
descendens  noni  nerve  generally  in 
front  of  it.  Havuig  opened  the 
sheath,  the  pulsation  and  the  colour 
of  the  artery  will  be  recognised. 
Then  it  is  to  be  cautiously  separated 
with  the  director  and  the  point  of 
the  knife  from  the  sheath  and  the 
vein,  for  a  very  short  distance,  so  as 
to  allow  the  needle  to  be  got  round 
it.  Compression  of  the  bare  artery 
between  the  finger  and  the  needle 
will  stop  the  pulsation  in  the  tumour, 
or,  if  the  operation  be  on  the  distal 
side  of  the  aneurism,  will  stop  the 
pulse  in  the  temporal  artery ;  and 
this  experiment  should  never  be 
neglected,  for  very  good  surgeons 
have  been  so  deceived  by  pulsation 
communicated  to  a  piece  of  fascia  as 


270.  Ligature  of  tlie'comiiiou  carotid  artery.  The 
edge  of  the  sterno-iuastoidmusoleisseeii  witlia  double 
bluut  hook  passed  uuder  it.  B  shows  the  carotid 
artery,  with  a  ligature  passed  round  it.  The  sheath  is 
shown  opened,  and  on  the  sheath  may  be  seen  the  de- 
scendens noui  nerve.  Crossing  the  sheath  is  the  omo- 


hyoid muscle,  A.  The  opening  in  the  sheath  is  repre- 
sented larger  than  it  would  be  made  in  practice,  in  i     i-  .i  ^ 

order  to  show  the  jugular  vein  external  to  the  ai-tery  to  tie  it  instead  01  the  VeSSel. 
and  the  pneumogastric  nerve  between  the  two  vessels  rm      t  j.    i?  j.1  i-' A  ' 

and  posterior  to  them.    In  practice,  however,  the  Tlie  iOWCr  part  01  tne  CarOtlU  lb 

vein,  unless  it  is  distended,  is  usually  not  brought  more  deeply  Seated,  and  in  tying  it 

into  view. 


nerve  ought  never  to  be  exposed  ;  and  the  jugular 

it  is  better  to  divide  the  sterno-mas- 
toid freely  enough  to  expose  fairly  the  sterno-hyoid  and  sterno-thyroid  muscles. 
These  muscles  should  then  be  carefully  divided  on  a  director,  when  the 
sheath  will  be  exposed.  In  tying  the  carotid  the  jugular  vein  and  pneumo- 
gastric nerve  are  not  usually  seen,  but  either  of  them  may  be,  especially 
the  vein,  which  is  sometimes  swollen  and  laps  over  the  artery,  so  as  to 
give  some  trouble.  At  the  root  of  the  neck,  on  the  right  side,  the  vein  is 
separated  from  the  artery  by  an  interval,  while  on  the  left  side  it  somewhat 
overlaps  the  artery.  The  sheath  of  the  vessels  near  the  root  of  the  neck 
is  usually  covered  by  several  veins  descending  from  the  thyroid  body,  which 
increases  the  difficulty  of  the  operation.  The  ligature  should  always  be 
passed  from  without  inwards. 

Ligature  of  the  common  carotid  has  hitherto  proved  fatal  in  about  40  per 
cent,  of  the  cases  operated  on.  Dr.  Pilz  has  tabulated  600  miscellaneous 
cases  in  the  9th  vol.  of  Langenbeck's  'Archives,'  with  259  deaths.  But  the 
danger  seems  to  depend  more  on  the  patient's  general  condition  than  on  the 
intrinsic  severity  of  the  operation,  the  great  mortality  being  in  cases  where 
the  artery  has  been  tied  for  htemorrhage.  In  ordinary  cases  the  death-rate 
is  estimated  at  about  one-third.' 

Ligature  of  the  internal  carotid  is  not  an  operation  usually  performed,  Lip;ature 
except  as  a  dissecting-room  exercise  ;  ^  but  the  external  carotid  has  often  paternal 

,    ,      ,     .  carotid. 
'  '  Syst.  of  Surg.'  3rd  ed.  vol.  in.  p.  1.S0. 

-  In  a  case  of  distal  ligature  a  short  time  ago,  where  the  parts  were  much  changed  in 
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been  tied,' in  the  following  manner:  Make  an  incision  downwards  from  a 
httle  external  to  the  angle  of  the  jaw  to  near  the  anterior  edge  of  tl  e  1  o 

cartilage  ;  dissect  away  some  cervical  glands  and  the  venous  branches  con 
nected  clnefly  with  the  facial  and  lingual  veins,  which  He  over  the  arteiy 
The  glands  should  not  be  torn  away  or  lifted,  for  fear  of  tearing  the  veins' 
to  which  they  adhere  closely,  but  freely  incised,  and  the  veins  tied  and 
divided  If  necessary.    Then  look  for  the  hypoglossal  nerve,  which  crosses 
the  a^^tery  obhquely,  and  will   serve  as   a  guide   to  the  vessel  lying 
immediately  beneath.    There  is  usually  about  half  an  inch  of  the  timik 
available  for  the  purpose  of  placing  the  hgature,  between  the  origin  of  the 
superior  thyiyid,  which  is  generally  close  to  the  bifurcation,  and  that  of  the 
ingxial,  facial,  and  occipital  above.  The  identity  of  the  vessel  may  be  known 
by  Its  relation  to  the  hypoglossal  nerve,  the  presence  of  a  collateral  (the 
superior  thyroid)  when  it  happens  to  come  into  view,  and  the  fact  that 
pressure  on  the  exposed  vessel  commands  the  pulse  in  the  temporal  ^ 
oflh?"     .  ,.^°^^°^*^^e^^ai^ches  of  the  external  carotid  have  been  tied.    The  lingual 
1       IS  the  one  most  frequently  operated  upon,  and  mainly  on  account  of  h^emor- 
and  thy.      rhage  fi-om  cancer  of  the  tongue.    It  has  also  been  tied  with  a  view  of  starving 
arteries.      JJie  growth  and  retarding  its  progress,  though  the  success  which  has  attended 
this  proceeding  has  not  been  great.    It  is  best  tied  by  a  horseshoe-shaped 
mcision  from  an  inch  external  to  the  symphysis  of  the  lower  jaw  downwards 
to  the  greater  cornu  of  the  hyoid  bone,  and  from  thence  upwards  to  the  an-le 
ol  the  jaw.    This  mcision  divides  the  skin,  superficial  fascia,  and  platysma 
myoides,  and  exposes  the  deep  fascia,  which  is  to  be  divided  on  a  director 
ihe  lower  border  of  the  submaxillary  gland  is  now  laid  bare  and  is  to  be  puUed 
upwards  by  a  retractor.    A  small  triangle,  bounded  by  the  posterior  belly  of 
the  digastric  above,  the  hypoglossal  nerve  below,  and  the  posterior  border 
of  the  mylo-hyoid  m  front,  may  now  be  seen,  having  for  its  floor  the  fibres  of 
the  hyo-glossus  arising  from  the  greater  cornu  of  the  hyoid  bone.   The  fibres 
of  this  muscle  are  to  be  carefully  scratched  through,  when  the  artery  will  be 
found  lying  on  the  middle  constrictor  of  the  pharynx,  parallel  to  the  upper 
border  of  the  hyoid  bone. 

As  to  the  other  arteries  in  the  neck  I  may  quote  the  followmg  direc- 
tions :  — 

•  For  the  superior  thyroid  an  incision  is  to  be  made,  two  inches  long, 
parallel  to  the  mner  margin  of  the  sterno-mastoid,  its  centre  coiTespondiug 
to  the  great  cornu  of  the  thyroid  cartilage.  This  brings  into  view  the 
omo-hyoid  muscle  and  the  sheath  enclosing  the  jugular  vein  and  common 
carotid  ;  the  fibrous  lamellfe  which  cover  the  artery  having  been  torn  away 
with  a  director,  the  superior  thyroid  may  be  found  running  downwards 
between  the  main  vessels  and  the  thyroid  gland  ;  or,  if  the  facial  is  the 
artery  sought  for,  it  can  be  found  by  the  same  incision,  the  search  being 
conducted  upwards  towards  the  jaw,  where  the  artery  is  found  between  the 
great  vessels  and  the  submaxillary  gland. 

'  The  inferior  thyroid  is  to  be  sought  by  an  incision  similar  to  that  for  the 
carotid  in  the  lower  part  of  the  neck.    It  is  usually  concealed  by  the  upper 

position  by  the  growth  of  the  aneurism  up  the  neck,  I  tied  tlie  internal  carotid  arterv  by 
mistake. 

'  M.  Guyon  quotes  twenty-four  cases  in  the  Gth  vol.  of  the  '  M6ni.  de  la  Soc.  de  Cbir. 
de  Paris.'    See  also  Cripps  in  '  Mcd.-Chir.  Trans.'  vol.  Ixi. 
'•^  '  Syst.  of  Surg.'  vol.  iii.  p.  131,  .3rd.  ed. 
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part  of  the  omo-liyoid  muscle.  This  muscle  must  therefore  be  depressed  or 
divided,  and  the  artery  sought  for  between  the  trachea  or  oesophagus  and  the 
trunk  of  the  carotid.  The  recurrent  nerve  and  the  descendens  noni  will  be 
endangered  in  this  operation.'  ^ 

Orbital  aneurism  is  a  rare  disease ;  i.e.  pulsating  tumour  in  the  orbit  is  rare,  Orbitnl 
and  true  aneurism  is  still  rarer.  The  case  which  first  attracted  the  notice  of  ^^^^^^^ 
the  profession  was  published  by  Mr.  Travers  -  as  one  of  aneurism  by  anasto- 
mosis, but  it  is  now  conceded  on  all  hands  that  most  of  the  cases  of  pulsating 
tumour  in  the  orbit  are  certainly  not  of  this  nature,  although  we  may  still 
admit  the  occasional  occurrence  of  aneurism  by  anastomosis  here,  dis- 
tinguished by  its  appropriate  symptoms.^  But  the  objections  to  regarding 
the  ordinary  cases  of  pulsating  tu.mour  in  the  orbit  as  aneurisms  by 
anastomosis  are  irresistible.  Mr.  Nunneley,  in  two  most  interesting  papers 
on  pulsating  tumours  in  the  orbit,"*  succeeds,  I  think,  in  proving  this  point, 
since  *  aneurism  by  anastomosis  involves  all  the  neighbouring  vessels,  arteries, 
and  veins  in  active  disease  ;  aneurism  of  the  orbit  is  generally  limited  to  a 
single  part,  or  if  the  neighbouring  vessels  are  dilated  they  seem  only  enlarged 
from  obstruction — ligature  of  the  trunk  of  a  vessel  leading  to  an  undoubted 
aneurism  by  anastomosis  is  an  extremely  unsuccessful  operation ;  in 
aneurism  of  the  orbit,  a  very  successful  one— finally,  the  cases  dissected 
have  turned  out  to  be  common  aneurism.' 

But  that  some  of  these  tumours  are  not  arterial  aneurisms  seems  clear 
enough,  from  a  tract  published  by  M.  Delens  ^  recounting  two  cases  under 
the  care  of  Nelaton,  in  both  of  which  the  disease  was  found  to  consist  in  a 
communication  between  the  internal  carotid  artery  and  the  venous  channel 
in  the  cavernous  sinus ;  and  again,  Mr.  Bowman's  case  (published  in 
Streatfeild's  '  Ophthalmic  Reports,'  April  1859)  shows  that  all  the  ordinary 
symptoms  of  what  is  called  '  orbital  aneurism  '  may  be  caused  by  coagulation 
of  blood  in  the  venous  sinus  pressing  on  the  carotid  artery  and  occasioning 
protrusion  of  the  eyeball. 

The  symptoms  of  '  orbital  aneurism  '  (so-called)  are  protrusion  of  the  eye- 
ball, eversion  of  the  lids,  loss  of  vision,  and  pulsation  ;  sometimes  in  the  form 
of  a  definite  rounded  tumour  above  the  eyeball,  sometimes  as  a  general  pul- 
sation, perceptible  throughout  the  orbit. 

Ill  cases  which  have  been  followed  to  their  conclusion  uninfluenced  by 
treatment  it  has  been  found  that  the  tumour  will  sometimes  subside  entirely 
without  any  permanent  mischief,"^  or  in  some  cases  with  loss  of  vision,  in 
consequence  of  the  long  exposure  of  the  protruded  eyeball ;  "  and  this  is  in 
itself  a  strong  presumption  against  the  presence  in  such  instances  of  arterial 
aneurism,  and  a  strong  argument  against  the  too  early  resort  to  any  serious 
surgical  operation. 

The  appearances  on  dissection  have  also  been  very  various.  In  some 
cases,  it  is  said,  an  ordinary  encysted  aneurism  of  the  ophthalmic  artery  has 

'  '  Syst.  of  Surg.'  Srd  ed.  vol.  iii.  p.  1.S2. 

-  '  Med.-Chir.  Trans.'  vol.  ii.    See  also  another  case,  by  Mr.  Dalrymple,  in  vol.  vi. 
'  See  Haynes  Walton,  '  Surg.  Dis.  of  the  Eye,'  2nd  ed.  1861,  p.  230. 

*  '  Med.-Chir.  Trans.'  vols.  xlii.  and  xlviii. 

*  '  De  la  Communication  de  la  Carotide  interne  et  du  Sinus  Caverneux,'  Paris,  1870. 

"  Erichsen,  '  Science  and  Art  of  Surgery,'  vol.  ii.  p.  28.  Holmes,  '  Am.  Journ.  of  Med. 
Sci.'  .July  18(54,  p.  44. 

'  France,  '  Guy's  Hosp.  Eeports,'  Ser  iii.  vol.  i.  p.  58,  185.5. 
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been  found,'  whetlier  in  the  orbit  or  in  the  sella  turcica.^    In  olher  cases  as 
in  those  reported  by  Dr.  Delens  from  Nclaton's  practice  (op.  supr.  cit.)  th'er.' 
lias  been  a  communication  between,  the  internal  carotid  and  the  venoiH 
channel  of  the  cavernous  sinus  (arterio-venous  aneurism),  and  in  these  t)i, 
pulsating  tumour  over  the  eyeball  has  been  proved  to  have  been  formed  by 
dilated  and  pulsatmg  vein  ;  in  others,  again,  nothing  beyond  a  collection  of 
bloodclot  (thrombosis)  in  the  sinus  pressing  on  the  artery  (as  in  ]3owman's 
casej. 

For  these  reasons  surgeons  are  now  less  quick  than  they  used  to  be  to 
resort  to  the  ligature  of  the  carotid  artery  in  such  cases.  It  is  better  at  first 
to  watch  the  case  ;  and  if  no  great  inconvenience  is  caused  by  the  disease  it 
IS  very  doubtful  whether  any  treatment  is  necessary  ;  otherwise  digital  pres- 
sure on  the  carotid  artery  as  long  and  as  frequently  as  the  patient  can 
tolerate  it,  is  advisable.  If,  in  spite  of  this,  the  symptoms  are  advancing, 
the  choice  hes  between  injection  of  perchloride  of  iron  and  ligature  of  the 
carotid.^ 

aneurfsm'"'        Subclavian  aneurism  is  a  very  formidable  and  fatal  disease  ;  like  all  other 
aneurisms  near  the  heart,  it  is  usually  fatal  if  left  to  itself,  while  surgical 
treatment  generally  only  hastens  death.    The  only  really  successful  methods 
of  treatment  in  aneurism  are  those  in  which  the  surgeon  deals,  not  with 
the  blood  or  the  contents  of  the  sac  only,  but  also  with  the  sac  itself  and 
the  tissues  which  surround  it  :  by  taking  away  the  eccentric  pressure  of  the 
blood  on  the  walls  of  the  sac  the  latter  are  allowed  to  react  on  the  contained 
blood,  and  this  is  a  powerful  aid  in  the  cure  of  the  disease.    On  the  other 
hand,  a  softened,  inflamed,  or  ruptured  sac  is  usually  the  precursor  of  death 
when  the  tumour  is  near  the  heart.    Now,  in  aneurism  of  the  first  or  second 
part  of  the  subclavian  artery,  the  ligature  can  only  be  applied  to  the  mnomi- 
nate  artery,  and  in  aneurism  of  the  third  part  of  the  right  subclavian,  to  the 
first  part  of  the  same  vessel ;  and  both  operations  have  proved  miiformly 
fatal,  except  in  one  case,  in  which  the  innominate  and  subsequently  the 
vertebral  artery  were  tied  by  Dr.  Smyth  of  New  Orleans,  and  the  patient 
survived  after  several  severe  attacks  of  secondary  haemorrhage.  Galvauo- 
puncture  may  be  tried,  but  its  effect  is  so  commonly  to  set  up  inflammation  of 
the  sac  that  it  must  always  be  doubtful  whether  it  is  not  more  dangerous 
than  abandoning  the  case  to  nature.    The  '  manipulation  '  of  the  tumour 
remains  as  the  only  active  surgical  measure  ;  and  this,  though  perfectly 
justifiable,  and  indeed  indicated,  when  the  sac  contains  a  good  deal  of  clot 
m  one  part  but  is  growing  in  another,  must  be  allowed  to  be  a  desperate 
measure.   In  cases  which  are  not  growing,  perhaps  gentle  direct  pressure  may 
gradually  effect  a  cure.-*    In  some  cases,  where  aneurism  affects  the  end  of 
the  subclavian,  and  the  artery  rises  high  in  the  neck,  it  may  be  possible  to 
make  compression,  either  digital  or  mstrumental,  on  the  artery  above,  as  in 
Mr.  Poland's  case.^    If  there  is  gangrene,  or  a  threatening  of  gangrene, 

'  Guthrie's  case,  quoted  by  Nunneley. 

-  Nunneley,  '  Med.-Chir.  Trans.'  vol.  xlviii.  p.  29. 

'  The  whole  question  of  the  pathology  and  treatment  of  pulsating  tumours  in  the 
orbit  has  been  elaborately  discussed  by  Mr.  Eivington  in  a  paper  which  will  be  found  in 
'  Med.-Chir.  Trans.'  vol.  Iviii. 

^  A  case  under  Mr.  Corner's  care  is  related  by  Mr.  Poland  (op.  infr.  cit.)  as  one  of  cure 
by  direct  pressure ;  where,  however,  it  seems  to  me  that  the  recovery  was  spontaneous. 
In  a  case  under  my  own  care  the  patient  recovered  under  direct  pressure. 

^  '  Med.-Chir.  Trans.'  vol.  lii.  p.  277.    Prof.  Annandale  has  suggested  in  these  cases 
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amputation  at  the  shoulder-joint  is  indicated.  The  great  branches  of  the 
subclavian  having  been  removed,  the  aneurism  may  cease  to  grow.  '  This 
operation  has  been  performed  four  times— by  Mr.  Spence,  Mr.  Holden,  Mr. 
H.  Smith,  and  Mr.  Heath. '  All  that  can  be  said  about  it  is  that  in  Mr. 
Spence' s  case  the  patient  was  thought  to  have  been  benefited  by  the  operation, 
but  that  in  none  of  the  others  did  it  do  any  good.  In  Mr.  Spence's  case, 
however,  the  limb  was  threatened  with  gangrene,  and  there  the  operation  is 
no  doubt  justifiable.  In  any  other  circumstances,  it  seems  (to  say  the  best 
of  it)  highly  dubious  '  ('  Syst.  of  Surg.'). 

When  the  surgeon  has  made  up  his  mind  to  risk  the  hgature  of  the  inno- 
minate artery,  or  of  the  first  part  of  the  right  subclavian,'-^  his  best  plan  is  to 
obtain  free  space  externally  by  a  V-shaped  incision  made  along  the  inner 
margin  of  the  sterno-mastoid  and  the  upper  border  of  the  clavicle.  The 
sterno-mastoid,  having  been  cut  away  freely  from  the  clavicle,  is  turned  aside, 
and  the  sterno-hyoid  and  sterno -thyroid  divided.  Now  the  carotid  sheath  is 
fairly  exposed.  If  the  innominate  is  to  be  secured  the  surgeon  follows  the 
carotid  down  to  its  bifurcation  and  passes  his  finger  into  the  thorax  along 
the  artery,  which  is  now  the  innominate.  This  manoeuvre  may  be  somewhat 
facilitated  by  drawing  the  head  strongly  backwards.  The  needle  must  then 
be  passed  around  the  vessel  from  without  inwards,  as  low  down— i.e.  as  near 
the  aorta— as  can  be  reached,  great  care  being  exercised  to  avoid  puncturing 
or  contusing  the  right  innominate  vein.  A  needle  with  a  sharper  curve  than 
ordmary  may  be  employed,  or  some  special  contrivance  provided  with  a  catch 
for  drawing  up  the  ligature.^ 

If  the  surgeon  intends  to  tie  the  first  part  of  the  right  subclavian,  this 
can  only  be  done  just  external  to  the  point  where  the  pneumogastric  nerve 
crosses  it.  On  the  right  side  a  triangular  interspace  is  left  between  the 
carotid  artery  and  the  jugular  vein,  and  here  the  nerve  is  seen  crossing  the 
artery.  As  the  recurrent  laryngeal  runs  inwards  round  the  vessel,  and  as 
the  phrenic  nerve  crosses  the  artery  close  to  its  termination,  neither  of  these 
important  nerves  will  probably  be  injured  ;  but  sympathetic  filaments  must 
almost  necessarily  be  interfered  with,  while  the  proximity  of  the  large  branches 
of  the  artery  almost  necessitates  secondary  hemorrhage  (of  which  the  great 
majority  of  those  operated  on  have  died)  ;  and  the  risk  of  wounding  the  large 
veins  or  the  pleura  has  also  to  be  considered.  This  operation  has  never  as 
yet  been  successful. 

Axillary  aneurism  is  a  more  common  affection  than  subclavian,  the  free 
movement  of  the  joint,  near  which  the  artery  passes,  rendering  it  hable  to 

compression  of  the  innominate  artery  against  the  posterior  surface  of  the  sternum  by 
means  of  a  compressor  which  he  has  especially  devised  for  this  purpose.  One  blade  of 
the  instrument  is  introduced  by  a  median  cervical  incision  behind  the  artery,  the  other  is 
placed  outside  over  the  sternum  and  the  pressure  regulated  by  a  screw.  '  Lancet,'  vol.  i. 
1886,  p.  481. 

'  See  a  paper  by  Mr.  Heath,  '  Med.-Chir.  Trans.'  vol.  Ixiii.  p.  65. 

-  The  left  subclavian  has  been  tied  in  its  first  part  behind  the  apex  of  the  left  lung  by 
Dr.  J.  K.  Eodgers  of  New  York,  but  the  operation  is  so  difficult  that  most  surgical  writers 
have  spoken  of  it  as  impracticable ;  and  it  is  known  that  Sir  A.  Cooper,  having  attempted 
it,  was  obliged  to  desist,  believing  that  he  had  injured  the  thoracic  duct.  It  is  hardly 
worth  while  to  spend  time  in  describing  an  operation  which  will  jorobably  not  be  re- 
peated. 

'  The  last  case  of  Hgature  of  the  innominate  artery  was  under  the  care  of  Mr.  Thomson 
of  Dublin.  It  was  published  in  the  '  Brit.  Med.  Journ.'  Oct.  14,  1882.  The  reader  will 
there  find  a  full  account  of  the  case  and  operation,  and  a  summary  of  all  the  recorded 
cases.  They  are  19  in  number— 16  for  aneurism  and  3  for  secondary  hiemorrhage.  All 
proved  fatal  except  Dr.  Smyth's. 


Ligature  of 
the  inno- 
minate or 
first  part  of 
the  rif;ht 
subclavian. 


Axillary 
aneiirisui. 
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slight  injuries,  though  in  a  less  degree  than  the  popliteal,  which  is  exposed 
0  mjury  from  a  similar  cause  ;  so  that  these  aneurisms  are  frequently  found 
0  follow  upon  sprains  and  contusions.    Total  rupture  of  the  axillary  arte  y 
l\ild"-V2r  ^■^'^"^^  '  dislocation  of  the 

There  is  usually  little  or  no  difficulty  in  the  diagnosis,  but  the  treatment 
IS  only  too  frequently  unsuccessful.  Three  principal  measures  have  to  be  con- 
sidered :  1.  The  ligature  of  the  subclavian  artery  was  long  the  only  resource 

but  ;>  t^TTll"'  '^^^  '"'^^"^"^  ^^^^  °f  application  ; 

but  It  is  doubtful  whether  it  is  the  safest,  since  the  mortality  has  been  very 

great.    Smce,  however,  the  introduction  of  better  methods  of  wound  treat- 
ment and  materials  for  ligature,  the  mortahty  has  been  much  reduced  ^  and 
there  seems  nowadays  no  reason  for  excluding  cases  of  axillary  aneurism 
from  treatment  by  proximal  hgature  of  the  subclavian  artery  in  cases  where 
compression  has  failed  to  effect  a  cure.    2.  Mr.  Syme  ^  speaks  strongly  in 
lavour  of  the  old  operation  ;  and  in  cases  of  rupture  of  the  axillary  artery 
where  no  sac  has  formed,  this  is  no  doubt  the  best  course  to  pursue  The 
subclavian  artery  must  be  commanded  by  the  fingers  of  an  assistant,  for 
which  purpose  an  incision  may  be  made  in  the  usual  situation  for  the  ligature 
of  that  vessel,  and  the  artery  be  held  firmly  against  the  rib.    Then  the 
blood-tumour  is  to  be  opened  in  its  whole  extent,  the  clots  removed  and 
both  ends  of  the  lacerated  vessel  tied.    The  same  course  may  very  properly 
be  followed  m  a  traumatic  aneurism,  particularly  if  the  tumour  has  so  far 
elevated  the  clavicle  as  to  make  the  operation  of  tying  the  subclavian  difficult 
and  dangerous  ;  but,  as  I  have  shown  in  another  place,  the  relations  of  the 
sac  to  the  artery  and  to  the  nerves  of  the  plexus  are  very  variable,  and  the 
surgeon  may  easily  meet  with  very  great  difficulties.    3.  Compression  has 
been  successfully  applied  to  the  third  part  of  the  subclavian  artery  ;  <  and 
though  the  difficulty  of  doing  this  is  in  some  cases  so  great  as  to  make  it 
wellnigh  impossible  for  the  surgeon  to  do  it,  or  for  the  patient  to  endure  it, 
yet  m  others  it  will  be  found  quite  easy.    These  differences  depend,  of 
course,  on  the  varying  height  to  which  the  artery  rises  in  the  neck,  the 
varying  level  at  which  the  clavicle  is  found,^  and  the  varying  thickness  of 
the  neck.    In  any  case  in  which  it  seems  at  all  feasible  to  make  compression, 
and  where  the  rapid  growth  of  the  tumour  does  not  contra-indicate  the 
attempt,  I  think  the  surgeon  is  bound  to  try  this  method  of  treatment 
before  resorting  to  the  hgature.    Coles's  Compressor,  an  apparatus  con- 
structed for  the  purpose,  or  the  finger,  may  be  used,  according  to  the  depth 
of  the  vessel. 

of  the*"''         -^^^  subclavian  artery  may  be  tied  m  the  third  part  of  its  course  under 
subclavian   o^dmary  circumstances  with  no  great  difficulty,  though  in  comphcated  cases 
artery.       few  Operations  are  more  embarrassing.    The  patient's  head  is  to  be  turned  to 
the  opposite  side— the  affected  shoulder  is  drawn  downwards  by  an  assistant  as 
far  as  possible.    The  operator  draws  the  skin  of  the  neck  down  over  the  chest 

'  See  Callender,  in  '  St.  Bartholomew's  Hospital  Eeports,'  vol.  ii.  p.  96. 
2  See  a  paper  by  Mr.  May,  '  Lancet,'  vol.  ii.  1886,  p.  ()12. 
'  Med.-Chir.  Trans.'  vol.  xliii.  p.  137. 

*  '  Lancet,'  Sept.  27,  1873,  p.  445.  See  also  a  case  under  Mr.  Lund's  care,  '  Brit.  Med. 
Journ.'  May  4,  1878. 

"  It  may  be  worth  while  to  notice  that  some  surgeons  believe  with  Mr.  Spence  that 
the  clavicle  is  not  merely  pushed  up  passively  by  the  size  of  tlie  tumour  in  the  axilla,  but 
that  Its  elevation  is  also,  and  perhaps  chiefly,  an  active  one,  due  to  irritation  of  the  nerves 
causing  the  muscles  to  contract  and  draw  the  scapula  and  clavicle  upwards. 
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■with  the  fingers  of  his  left  hand,  and  makes  an  incision  on  to  the  clavicle 
along  its  middle  third.  The  skin  is  then  released,  and  the  incision  lies  about  a 
finger's-breadth  above  the  bone.  In  this  way  the  surgeon  avoids  all  risk  of 
wounding  the  external  jugular  vein  as  it  dips  under  the  clavicle.  This  vein  is 
next  defined  and  drawn  aside;  or,  if  there  is  any  difficulty  in  getting  it  out  of 
the  way,  it  is  divided  between  two  ligatures.  The  deep  fascia  is  now  opened 
to  the  extent  of  the  skin-wound,  and  the  cellular  tissue  of  the  subclavian  tri- 
angle scratched  through  with  the  point  of  the  director  till  the  margin  of  the 
scalenus  anticus  muscle  is  plainly  seen.  In  doing  this  the  omo-hyoid  muscle 
may  be  exposed,  and  possibly  the  transversalis  colli  artery  may  be  met  with. 
The  surgeon  now  traces  the  scalenus  anticus  muscle  down  to  its  insertion'  into 
the  first  rib,  and  he  will  then  find  the  artery  lying  close  beneath  his  finger, 
emerging  from  behind  the  muscle,  immediately  behind  the  scalene  tubercle. 
The  nervous  cord  formed  by  the  eighth  cervical  and  first  dorsal  nerves  lies 

close  above  and  behind  the  artery, 
and  great  care  must  be  taken  not  to 
mistake  it  for  the  vessel,  which  may 
easily  be  done  if  from  any  cause  the 
pulsation  is  not  plainly  perceptible 
in  the  artery  or  the  parts  cannot 
be  brought  into  view.  The  needle 
should  always  be  passed  around  the 
vessel  from  above,  i.e.  between  the 
lowest  cord  of  the  brachial  plexus 
and  the  vessel.  The  subclavian  vein 
is  so  far  below  the  clavicle  that 
there  is  no  chance  of  wounding  it. 

Sometimes,  when  the  aneurism 
extends  too  far  up  the  vessel  to 
allow  of  the  third  part  of  the  artery 
being  safely  tied,  the  second  part 
has  been  secured.  The  operation 
is  essentially  the  same,  only  a  freer 
incision  is  desirable,  which  is  ob- 
tained by  notching  the  inner  end 
of  the  skin-cut  upwards,  and  by 
dividing  the  fibres  of  the  sterno- 
mastoid  as  far  as  may  be  necessary 
to  bring  the  scalenus  anticus  into 
view.  When  this  has  been  done 
the  fibres  of  that  muscle  are  to  be 
divided  transversely  on  a  director, 
with  all  possible  care,  to  avoid  in- 


FlG.  271.  Ligature  of  the  subclavian  artery.  At  tlie 
inner  angle  of  the  incision  the  root  of  the  external 
jugular  vein  is  seen,  and  its  course  above  is  indicated 
through  the  skin.  Some  fibres  of  the  sterno-mastold 
muscle  would  also  probably  be  seen  in  this  situation. 

Deeper  down  is  seen  the  scalenus  anticus  muscle  going  ••.it. 

to  be  inserted  into  the  first  rib,  and  the  artery  emerging  JUmig  the  phreniC  Uerve  and  tllUS 
from  behind  it,  with  the  nerves  of  the  brachial  plexus    .1  i        •  t  mi 

  +1.^   J     The  surgeon 

on  the  right 


es  01  me  Draciuai  piexus    .i  i.    ,    •  /i 

above  and  behind  the  vessel.  Above  these  is  seen  the    IjnG  artery  IS  expOSeCl. 


posterior  belly  of  the  omo-hyoid.  The  outer  angle  of 
the  incision  reaches  to  the  trapezius  muscle. 


must  remember  that 
side  the  superior  intercostal  usually 
comes  off  from  this  part  of  the  artery,  so  that  it  is  very  undesirable  to  tie 
the  second  part  of  the  right  artery  ;  but  if  circumstances  have  rendered  it 
inevitable,  he  should  try  and  include  the  branch  also  in  the  ligature.  The 
greatest  care  should  be  taken  not  to  wound  the  pleura,  which  lies  close 
below. 
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Ligature  of  the  subclavian  artery  is  a  very  formidable  operation,  about  45 
per  cent,  of  the  cases  operated  on  having  proved  fatal.' 
bebw  ule  Spontaneous  aneurisms  below  the  axilla  are  extremely  rare,  though  they 
ftxiiia.  ^^'6  "0)'  unknown  even  in  arteries  so  small  as  those  of  the  hand  ;  but  I  do  not 
think  it  woiild  answer  any  good  purpose  to  speak  in  detail  here  of  such  rare 
cases.  The  main  point  to  remember  is,  that  spontaneous  aneurism  of  these 
small  vessels  is  very  commonly  associated  with  disease  of  the  heart  or  general 
arterial  degeneration,  and  ought  not  to  be  too  actively  treated. 

The  arteries  of  the  upper  extremity  are,  however,  usually  tied  for  wound, 
either  at  the  part  wounded,  or,  in  the  case  of  wounds  of  the  palm,  at  a  higher 
spot. 

of  fhe"'"  ^^^^  axillary  is  very  rarely  tied  in  the  present  day  as  a  formal  operation. 

axiUary.  dissecting-room  it  may  be  reached  in  any  part  of  its  course  either  by  a 

free  division  of  the  pectoralis  major  (the  precise  line  for  which  matters  little, 
but  which  is  generally  effected  by  an  incision  convex  inwards  from  the  coracoid 
process  to  the  edge  of  the  anterior  flap  of  the  axilla),  or  the  first  part  of  the 
artery  may  be  exposed  by  cutting  asimder  the  clavicular  and  sternal  portions 
of  the  pectoralis  major  and  drawing  them  away  from  each  other  with  strong 
double  hooks,  without  dividing  any  muscular  fibres.  In  the  living  subject"! 
however,  it  would  be  much  better  to  follow  Guthrie's  adAace,  by  cutting  freely 
through  the  anterior  flap  of  the  axilla  and  tracing  the  artery  upwards'to  the 
point  where  the  ligature  is  to  be  applied.  The  vein  lies  to  the  fi-ont  and  inner 
side  of  the  artery,  and  the  varying  position  of  the  median  nerve  must  be 
recollected. 

Ligature  of  The  brachial  is  generally  tied  about  its  centre  by  an  incision  along  the 
brachial.     edge  of  the  biceps,  or,  if  that  edge  cannot  be  seen,  in  a  line  drawn  from  the 

middle  point  between  the  flaps  of  the 

axilla  above  to  the  middle  of  the  bend 

of  the  elbow  below.  Possibly  the  basilic 

vein,  or  the  internal  cutaneous  nerve, 

or  even  the  ulnar  nerve,  may  be  seen  in 

the  first  incision,  and,  if  so,  should  be 

avoided.  The  deep  fascia  being  opened, 

the  edge  of  the  biceps  will  be  exposed, 

and,   if  the  muscle   is  large,  is  to  be  I'lO.  272.   Ligature  of  the  braeUial  artery.  The  edge 

^                .  -,         mi        i  1            T  of  the  biceps  is  seen.  The  median  nerve  is  shott  u 

drawn  aside.      i  hen  the  median  nerve  in  front  of  the  artery.    There  are  renn?  comites 

11                  •   i.       •        9        1           i_  on  eitlier  side  which  are  not  shown.  At  the  inner 

generally  comes  into  View,-  and  must  side  and  beWnd  arc  seen  the  basilic  vein  and  in- 

V>o    fTQn+1-17   A^^^'r^^ar,a7l     onrl  a-..4^^r,-,r  cutaneous  nerve,  but  these  structures  are 

De    gently   aispiacea,   and    tne    artery        notgenerally  exposed  in  the  operation. 

picked  up  between  its  veiife  comites. 

When  the  nerve  crosses  behind  the  artery  the  vessels  will,  of  course,  come  into 
view  at  once. 

Ligature  The  ulnar  may  be  tied  at  the  upper  part  of  the  forearm,  but  this  is  very 
u  W  rarely  necessary.  Here  it  lies  under  the  mass  of  muscles  which  arise  from  the 
inner  condyle  (except  the  flexor  carpi  ulnaris),  and  is  crossed  by  the  median 
nerve.  The  line  of  the  vessel  is  from  the  middle  of  the  bend  of  tlie  elbow  to 
the  outer  side  of  the  pisiform  bone.  There  are  two  ways  of  exposing  it— 
either  from  above  or  below.  In  the  former,  an  incision  having  been  made 
over  the  course  of  the  artery,  the  bicipital  fascia  is  freely  di^^ded — the  median 
nerve  sought,  the  pronator  teres  freely  cut  through,  and  the  vessel  found  below 

'  '  Of  94  cases  where  tliia  artery  has  been  tied  for  aneurism  in  tlie  axilla,  51  liave 
recovered  and  48  have  died.' — '  Lancet,'  Sept.  '27,  1873,  p.  444. 

-  This  nerve  crosses  behind  the  artery  about  once  in  every  four  cases. 
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it.  Ill  the  latter,  the  ulnar  nerve  is  sought  under  the  radial  border  of  the 
flexor  carpi  ulnaris  and  traced  till  it  is  found  joining  its  artery,  which  is  then 
followed  upwards,  the  muscles  being  successively  divided  till  the  point  is 
reached  where  it  is  to  be  tied. 

Far  more  commonly  the  artery  is  tied  just  above  the  wrist,  between  the 
tendon  of  the  flexor  carpi  ulnaris  and  the  ulnar  tendon  of  the  flexor  subliniis 
digitorum.  It  is  covered  here,  not  only  by  the  common  deep  fascia,  but  also 
by  a  special  and  strong,  though  thin  aponeurosis.  This  having  been  divided, 
the  artery  will  be  found  between  its  veins,  and  with  the  nerve  on  the  inner 
side. 

Similarly,  the  radial  may  be  tied  in  the  upper  third  of  its  course,  but  this  Ligaii 
is  rarely  necessary.     It  involves,  however,  no  division  of  the  muscles.  An 
incision  being  made  along  the  belly  of  the  supinator  longus,  the  artery  and 
venfB  comites  come  into  view  between  that  muscle  and  the  pronator  teres. 
The  nerve  is  not  here  in  contact  with  the  vessels. 

The  common  situation,  however,  for  the  ligature  of  the  radial  also  is  just 
above  the  wrist,  where  it  may  easily  be  found  by  dividing  the  deep  fascia 
along  the  outer  border  of  the  flexor  carpi  radialis  between  that  tendon  and 


Fig.  273.  Ligature  of  the  ulnar  and  radial  arteries.  Tlie  upper  figure  illustrates  the  ligature  of  the  ulnar. 
The  upper  double  hook  draws  aside  the  tissues,  exposing  the  tendon  of  the  PI.  carpi  ulnaris.  The  lower 
exposes  the  ulnar  tendon  of  the  Fl.  subl.  digitorum.  The  artery  is  seen  with  its  nerve  on  the  ulnar  side, 
and  the  venas  comites  on  either  side  of  it. 

The  lower  figure  illustrates  the  ligature  of  the  radial.  The  lower  double  hook  exposes  the  tendon  of  the 
supinator  longus,  the  upper  that  of  the  Fl.  carpi  radialis.  Between  them  is  seen  the  artery,  having 
its  venffi  comites' on  the  two  sides.  Mem. — In  practice  there  is  no  necessity  for  exposing  the  tendons  in 
this  way. 

the  supinator  longus.  When  the  fascia  is  freely  divided  the  artery  and  its 
veins  come  into  view.  Here  also  the  nerve  is  not  in  contact  with  the  vessels. 


Abdominal  aneurism  affects  either  the  abdominal  aorta  or  one  of  the  Abdominal 
smaller  arteries.  Its  diagnosis  is  not  always  ea^y.  In  the  first  place,  the  aneurism, 
abdominal  aorta  itself  sometimes  pulsates  so  powerfully  as  to  simulate 
aneurism,  when  no  aneurism  exists.  This  is  most  common  in  young  women, 
and  is  sometimes  called  '  hysterical  pulsation,'  but  is  also  not  unusual  in 
nervous  men  of  relaxed  fibre.  It  may  be  known  from  aneurism  by  the 
absence  of  any  true  aneurismal  bruit  (though  some  sound  can  often  be  elicited 
by  pressure  with  the  stethoscope,  and  sometimes  in  the  vein  as  well  as  the 
artery),  by  the  fact  that  the  pulsation  can  be  stopped  by  firm  pressure  with  a 
single  finger,  if  the  patient  can  tolerate  it ;  and,  above  all,  by  watching  the  case, 
when  it  will  be  seen  to  remain  in  the  same  condition  for  an  indefinite  period. 
Again,  cancer  connected  with  the  bones  of  the  spine  or  pelvis,  and  sometimes 
cancer  of  the  lumbar  glands,  or  even  of  the  kidney,  may  pulsate,  and  thus 
simulate  aneurism — as  to  which  the  reader  must  be  referred  to  what  has 
been  said  above  (page  567).^  And,  on  the  other  hand,  abdominal  aneurisms 
sometimes  do  not  pulsate,  and  then  their  diagnosis  becomes  exceedingly 
obscure.'^ 

'  Also  to  a  paper  in  '  St.  George's  Hospital  Reports,'  vol.  vii.  p.  173. 

-'  In  examining  a  pulsating  abdominal  tumour  it  is  important  to  note  the  pulsation  in 
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When  the  diagnosis  of  aneurism  is  established  it  is  not  always  easy  to 
specify  the  ar  ery  aftected  ;  but  this  is  perhaps  of  minor  importance.  Aneu- 
rism of  the  abdominal  aorta  produces  pain  in  the  bacli  from  pressure  on  the 
spme  weakness  and  pain  in  motion  from  the  same  cause,  loss  of  nutrition 
possibly  from  pressure  on  the  thoracic  duct  or  some  of  the  lacteals,  and 
vomitnig  or  other  disturbance  of  digestion  from  pressure  on  the  stomach 
mtes  ines,  or  liver.  It  threatens  death  by  rupture  into  the  peritoneal  cavitC 
or  into  the  cellular  tissue.  Aneurisms  of  the  branches  of  the  aorta  (coeliac 
axis,  superior  mesenteric,  &c.)  produce  much  the  same  symptoms,  and  are  dis- 
tmgmshed  from  the  aortic  aneurisms  chiefly  by  their  position,  and  tliose  of 
the  superior  mesenteric  by  their  mobility,  which  is  sometimes  very  great,  as 
well  as  by  the  way  in  which  the  bruit  can  sometimes  be  traced  upwards  into 
tlie  aorta.  Aneurism  of  the  common  ihac  is  rare,  but  when  it  occurs  it  can 
generally  be  known  by  its  situation,  and  by  the  definite  hmitation  of  the 
symptoms  to  one  side  of  the  body.  When  the  external  ihac  artery  is  affected 
there  is  not  usually  any  difficulty  in  determining  the  fact,  though  it  may  not 
be  easy  to  decide  how  high  the  tumour  extends. 

The  treatment  of  aneurism  of  the  abdominal  aorta  must  as  a  general  rule 
be  restricted  to  rest  and  medical  measures  only  ;  but  some  of  the  aneurisms 
which  affect  the  lowest  part  of  the  vessel  may  be  under  the  influence  of 
pressure  apphed  to  the  artery  as  it  lies  on  the  spine  just  above  the  origin  of 
the  inferior  mesenteric.    Some  surgeons  believe  in  the  possibihty  of  com- 
pressmg  even  a  higher  part  of  the  artery  than  this,  where  it  lies  between  the 
pillars  of  the  diaphragm.  This  bold  attempt  was  first  made,  and  with  success, 
by  Dr  Murray  of  Newcastle,  in  the  year  1864.2  His  patient  was  cured  tem- 
porarily, but  a  higher  part  of  the  aorta  became  aneurismal,  and  he  died  six 
years  after.    Post-mortem  examination  proved  that  the  aneurism  had  really 
affected  the  lowest  part  of  the  aorta  itself.  Several  other  abdominal  aneurisms 
have  been  cured  by  pressure  under  chloroform,  and  in  some  of  them  the  aorta 
is  believed  to  have  been  the  artery  affected,  though  in  no  other,  as  far  as  I 
know,  has  definite  anatomical  proof  of  the  fact  been  obtahied.    And  the 
operation  is  now  a  recognised  surgical  proceeding  very  far  superior  to  the 
ligature  of  the  aorta  (which  has  proved  uniformly  fatal),  or  even  to  that  of 
the  common  iliac,  from  which  only  one-fourth  of  the  patients  have  recovered. 
It  has,  however,  its  own  dangers,  and  they  are  by  no  means  small.  These 
dangers  arise  fi'om  the  protracted  anaesthesia,  and  from  the  risk  of  contusing 
the  viscera  (the  intestines,  the  mesentery,  the  pancreas,  and  the  kidney  have 
all  been  fomid  to  have  been  injured),  or  of  embarrassing  the  action  of  the 
heart,  or  injuring  the  great  sympathetic  ganglia  and  nerves.   Several  deaths 
have  occurred  from  these  causes,  and  in  several  cases  the  compression  has 
failed  to  effect  a  cure  ;  but  it  is  a  most  valuable  remedy,  and  has  often  also 
been  used  in  the  treatment  of  aneurism  of  the  external  iliac,  the  common 
ihac  being  then  usually  selected  for  pressure.   The  patient's  bowels  ought  to 
different  positions.    The  hand  is  applied  to  the  pulsating  tumour  when  the  patient  is  in 
the  recumbent  position,  and  he  is  then  directed  to  turn  over  slowly  until  he  gets  into  the 
prone  attitude,  while  the  surgeon  carefully  notes  the  variation,  if  any,  of  the  pulsation. 
1  ersistent  pulsation  in  all  positions  indicates  aneurism  of,  or  a  tumour  intimately  con- 
nected with,  the  aorta  ;  diminished  pulsation  in  the  prone  position  points  to  aneurism  of 
the  ccEliac  axis,  or  of  some  other  vessel  lying  in  front  of  tlie  aorta.    Entire  cessation  or 
marked  enfeeblement  of  pulsation  is  characteristic  of  a  tumour  in  no  wav  connected  with 
the  great  vessel.   See  Dr.  Archer,  '  13rit.  Med.  Journ.'  March  8,  1879  ;  and  Moore, '  Dublin 
(Quarterly  Journal,' August  18G9. 

'  See  a  case  under  Mr.  Tollock's  care,  reported  in  the  '  Clin.  Soc.  Trans.'  vol.  vii.  p.  58. 
' Med.-Chir.  Trans.'  vol.  xlvii.  p.  187.    See  also  'Lancet,'  Feb.  8,  1873. 
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be  well  unloaded,  and  the  parietes  of  the  belly  relaxed  by  bending  the  body. 
He  should  be  placed  fully  under  the  anfesthetic,  and  the  tourniquet  should 
then  be  screwed  down.  If  the  aorta  is  to  be  compressed,  the  pulsation  in 
the  aneurism  and  in  both  femorals  must  be  completely  abolished  ;  if  the  com- 
mon or  external  iliac,  in  one  femoral  only.  It  is  well  to  maintain  the  tempera- 
ture of  the  limbs  by  swathmg  in  wool.  Some  surgeons  apply  distal  pressure 
also  below  the  aneurism,  but  its  benefit  is  doubtful.  The  pulse  and  respira- 
tion should  be  carefully  observed  by  the  chloroformist,  while  the  surgeon  and 
his  assistants  manipulate  the  tourniquet  and  attend  to  the  pulsation.  The 
anfesthesia  need  not  be  at  all  deep,  and  has  been  continued  for  many  hours 
in  some  cases  without  serious  danger. 

Whether  the  abdominal  aorta  should  ever  again  be  tied  is  a  matter  of  Ligature  of 
opmion.    My  own  is  that,  as  the  operation  has  been  practised  at  least  eight  ""f*^"" 
times,  and  never  with  success,  the  patient  has  a  better  prospect  from  rest  and  Vthe" 
medical  treatment.    But  the  operation  on  the  common  iliac  is  undoubtedly  Irtgries 
justifiable.    There  are  two  different  ways  of  performing  it.    In  one  of  these  ""^ 
—Sir  P.  Crampton's  method  '—the  artery  Avas  sought  from  behind  by  an 
incision  made  '  from  the  end  of  the  last  rib  obliquely  forwards  and  down- 
wards to  the  crista  ilii,  and  then  curved  forwards  above  and  parallel  to  the 
crest  of  the  ihum,  terminating  at  the  anterior  superior  spine.    The  muscles 
and  fascia  transversahs  were  cut  through  at  the  bottom  of  the  incision  till 
the  subperitoneal  interval  was  reached,  and  then— the  peritoneum  being 
held  back  by  the  front  of  the  finger— a  probe-pointed  bistoury  was  run  along 
the  back  of  the  finger,  and  so,  by  repeated  strokes  of  the  bistoury  the 
muscles  were  divided  to  the  extent  of  the  external  wound.    Sufficient  room 
was  obtamed  to  pass  in  the  whole  hand  and  raise  the  peritoneum  and 
mtestmes  from  the  fascia  ihaca.    The  parts  were  then  plainly  visible,  and 
the  vessel  easily  secured.' 

The  other  method  of  securing  the  common  iliac  artery  is  from  the  front 
and  this  operation  is  essentially  the  same,  whether  the  operator  wishes  to 
secure  the  aorta,  the  common,  the  internal,  or  the  upper  part  of  the  external 
ihac  artery.    An  incision  is  made  through  the  abdominal  parietes,  the 
extent  of  which  varies  according  to  the  height  which  the  operator  wishes  to 
attain.    It  commences  below,  just  external  to  the  internal  abdominal  ring 
runs  outwards  somewhat  parallel  to  Poupart's  hgament,  and  then  curves 
mwards  towards  the  umbilicus.    If  the  common  ihac  or  the  aorta  is  to  be 
tied  the  incision  should  not  be  less  than  six  inches  in  length     The  three 
abdommal  muscles  having  been  divided,  and  the  fascia  transversahs  incised 
along  the  whole  extent  of  the  wound,  the  peritoneum,  containing  the 
1  mtestmes,  is  to  be  gently  separated  from  the  abdominal  wall  until  the  iliac 
vessels  are  found.    They  must  then  be  traced  upwards  as  far  as  necessary 
^  their  relations  being  attentively  borne  in  mind.   If  the  aorta  is  to  be  secured 
^the  mam  pomt  is  to  separate  it  from  the  cellular  tissue  which  forms  its 
•sheath,  and  from  the  vena  cava,  without  any  injury  to  the  latter  or  to  the 
; parts  m  front,  m  which  the  great  lymphatic  vessels  and  the  commencement 
01  the  receptaculum  chyli  might  be  wounded.     The  right  common  ihac 
artery  is  m  relation  with  three  veins-the  vena  cava  lies  on  the  right  side  of 
tits  upper  part  the  right  common  ihac  vein  on  its  right  side  below,  and  the 
le  t  common  ihac  crosses  behind  it  to  join  its  fellow  of  the  opposite  side, 
ilie  left  common  ihac  vein  lies  behind  and  internal  to  its  artery.   The  ureter 

'  '  Med.-Chir,  Trans.'  vol.  xvi.  p.  102. 
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crosses  over  the  bifurcation  of  the  common  ihac,  or  the  upper  part  of  the 
external  ihac  artery,  and  the  spermatic  vessels  pursue  their  course  upwards 
in  front  of  the  external  iliac  artery  ;  but  both  these  structures  are  generally 
so  adherent  to  the  peritoneum  that  in  raising  that  membrane  the  surgeon 
pushes  them  away  from  the  artery.  The  external  iliac  vein  hes  on  the  innoi- 
side  of  the  artery,  inclining  on  the  left  side  more  to  its  deep  surface,  and  in 
tying  the  external  iliac  the  genito-crural  nerve,  which  runs  down  on  its 
surface,  should  be  looked  for  and  avoided.  In  tying  the  lower  end  of  the 
external  ihac  artery  less  extensive  incisions  are  required.  Mr.  Abernethy, 
in  his  original  operation  (the  first  in  which  this  artery  was  tied),'  made  the 
incision  upwards  and  inwards  from  the  centre  of  Poupart's  ligament  along 
the  course  of  the  artery.  But  this  operation  has  now  fallen  out  of  use. 
The  objection  to  it  is  that  it  gives  little  room,  and  is  not  available,  if  the 
operator  finds  it  necessary  to  go  higher  than  he  at  first  intended.  The 
lower  part  of  the  external  ihac  artery  can,  however,  be  easily  reached  by  an 
incision  parallel  to  and  a  little  above  the  outer  half  of  Poupart's  ligament, 
by  just  pushing  up  the 
lower  part  of  the  perito- 
neum,  and  this  is  the  plan  \ 
now  in  common  use.  If 
more  room  is  required  it 
can  be  easily  got  by  ex- 
tending the  outer  end  of 
the  incision  upwards  and 
inwards.  The  peritoneum 
and  intestines  having  been 
gently  pressed  to  the  other 
side  till  the  finger  is  about 
to  pass  into  the  true  pel- 
vis, the  artery  will  be  met 
with  lying  on  the  brim  of 
that  cavity.  It  must  be 
carefully  separated  from 
its  vein,  and  the  ligature 
passed  from  within  outwards,  care  being  taken  not  to  include  the  genito-crural 
nerve. 

The  internal  iliac  is  found  either  by  tracing  the  common  iliac  downwards, 
or  the  external  upwards,  till  the  bifurcation  is  reached,  and  then  passing  the 
finger  down  the  artery  into  the  pelvis,  and  scratching  it  clean  with  the  finger- 
nail and  director,  so  as  to  get  the  hgature  round  it  about  an  inch  from  its 
origin  if  possible.  The  great  depth  of  the  vessel  renders  a  very  free  incision 
necessary,  and  there  is  often  much  difficulty  in  getting  the  ligature  round 
the  artery,  though  Mr.  Syme's  case  shows  that  this  may  be  done  with  the 
ordinary  aneurism-needle.^ 

Gluteal  aneurism  is  a  rare  disease,  and  one  with  which,  therefore,  no 
surgeon  is  sufficiently  familiar  to  speak  with  much  decision  as  to  its  treat- 
ment. It  is  very  commonly  traumatic,  either  from  direct  perforation  of  the 
artery  by  a  stab,  or  from  an  injury  in  which  the  vessel  is  contused  against 

'  See  a  lecture  in  the  '  Lancet,'  Aug.  29,  1874,  for  a  summary  account  of  the  early 
operations  on  this  artery. 

■•'  Syme,  '  Observations  in  Clinical  Surgery,'  p.  168. 


Tig.  274.  Ligature  of  the  external  iliac  artery.  The  assistant's  hand 
is  shown  pushing  back  the  intestines,  covered  with  peritoneum. 
The  two  ends  of  the  ligature  are  seen  passing  in  between  the 
artery  which  is  external,  and  the  vein  on  the  inner  side,  a  large 
part  of  the  sheath  having  been  cut  away  to  show  the  vessels. 
Towards  the  internal  ring  will  be  seen  the  white  end  of  the  vii- 
defereus  dipping  into  the  pelvis,  and  the  spermatic  vessels  lyin-- 
on  the  peritoneum. 
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the  boue.    Tlie  artery  affected  may  be  either  the  gkiteal  or  sciatic,  or  even 
the  internal  pudic,  as  it  crosses  the  spine  of  the  ischium,  as  in  a  preparation 
of  John  Hunter's  in  the  College  of  Burgeons'  Museum.    In  wounds  the 
smaller  arteries,  branches  of  the  gluteal  or  sciatic,  may  be  implicated.  The 
:symptoms  are  not  always  obvious.    In  traumatic  aneurism  (so  called)  there 
may  have  been  no  sac,  or  in  this,  as  well  as  in  spontaneous  aneurism,  the 
sac  may  have  given  way,  and  so  there  may  be  no  pulsation  ;  '  and  many 
such  tumours  have  been  opened  by  mistake  for  abscess,  usually  with  a  fatal  ' 
result.    Such  a  disaster  would  probably  be  avoided  by  auscultation,  for  it 
.is  certain  that  in  many,  if  not  all,  such  cases  a  bruit  would  be  audible. 
Gluteal  aneurism  is  not  necessarily  fatal.    Indubitable  cases  of  spontaneous 
•cure  are  recorded,  and  in  other  cases  the  disease  has  long  remained  stationary. 
But  when  the  pressure  of  the  tumour  on  the  nerves  causes  much  distress,  or 
when  the  size  of  the  aneurism  is  increasing,  and  it  threatens  soon  to  burst, 
■.surgical  treatment  is  necessary  ;  but  it  is  not  easy,  in  the  present  state  of 
our  knowledge,  to  say  what  is  on  the  whole  the  most  promising  method 
•of  treatment.    In  recent  wounds,  and  in  those  cases  of  traumatic  aneurism 
which  most  nearly  approach  to  the  character  of  recent  wounds,  the  best 
plan  is  to  lay  the  sac  freely  open  and  tie  the  artery.    Haemorrhage  may 
be  controlled  during  this  operation  either  by  plugging  the  sac  with  the 
fingers,  on  Mr.  Syme's  plan,  or  by  pressure  on  the  aorta  by  Lister's  tourni- 
quet, or  by  compression  made  from  the  rectum. ^    Many  cases,  I  have  no 
•doubt,  might  be  cured  by  compression  of  the  aorta  or  common  iliac  under 
•chloroform.    Dr.  Sands  has  published  in  the  'Am.  Journ.  Med.  Sci.'  April 
1881,  a  very  interesting  case  in  which  prolonged  digital  compression  of  the 
.internal  iUac  artery  from  the  rectum  was  made,  but  without  success  in  curing 
the  aneurism,  though  the  circulation  was  completely  controlled.    Some  cases 
have  been  treated  successfully  with  coagulating  injections,^  and  galvano- 
puncture  may  very  fairly  be  tried  in  these  cases,  or  manipulation.    In  cases 
where  the  opening  in  the  artery  is  situated  inside  the  pelvis— a  fact  which 
can  often  be  ascertained  by  examination  from  the  rectum,  and  which  is  ex- 
tremely probable  in  spontaneous  aneurism— the  surgeon  will  probably  think 
it  better,  on  the  failure  of  compression,  to  resort  to  the  ligature  of  the  internal 
iliac  artery— an  operation,  however,  which  is  so  very  dangerous  from  its 
:anatomical  difficulties,  as  well  as  from  the  risk  of  finding  the  artery  diseased, 
that  it  should  be  avoided  as  much  as  possible. 

For  many  details  on  the  diagnosis  and  treatment  of  gluteal  aneurism,  for 
which  my  present  work  affords  no  space,  I  would  refer  to  a  lecture  published 
in  the  '  Lancet,'  July  11,  1874. 

Aneurism  of  the  femoral  artery  is  met  with  either  in  the  groin,  affecting  Femoral 
the  common  femoral  (inguinal  aneurism),  or  in  the  lower  part  of  Scarpa's 

'  The  student  must  always  remember  that  the  pulsation  of  an  aneurism  depends  on 
the  reaction  of  the  sac  upon  the  blood  which  distends  it,  so  that  a  free  rupture  of  the  sac 
involves  loss  of  pulsation. 

A  very  interesting  and  successful  case  of  ligature  of  the  gluteal  for  traumatic  aneur- 
ism by  laying  open  the  sac,  under  the  care  of  Dr.  Thorndike  of  Boston  U  S  will  be 
found  in  the  2nd  series  of  the  '  Med.  and  Surg.  Eep.'  of  the  Boston  City  Hospital,  p  21'J 
in  the  latest  published  case  (Turner,  '  Clin.  Soc.  Trans.'  vol.  xvii.  p.  172)  the  gluteal 
;artery  was  easily  secured,  hmmorrhage  being  controlled  by  Davy's  lever.  All  connected 
•with  the  operation  went  well,  but  the  patient  died  of  tetanus. 

'  Compression  of  the  aorta  would,  of  course,  be  employed  during  the  injection  of  the 
^coagulating  fluid. 

Q  Q  2 
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triangle,  aflfocting  the  superficial  femoral,  and  often  spreading  down  into  the 
popliteal  space — femoro-popliteal  aneurism — or  in  some  intermediate  situa- 
tion ;  and  here  the  common  or  the  superficial  femoral  may  be  implicated, 
according  to  the  level  at  which  the  profunda  arises,  which  in  the  hving 
subject  can  hardly  be  determined ; '  or  the  profunda  itself,^  or  even  one  of 
the  secondary  branches,  as  the  external  circumflex,^  may  be  the  seat  of  the 
aneurism. 

As  a  rule,  aneurisms  in  the  thigh,  when  they  occur  in  a  tolerably  health  v 
subject,  and  the  sac  is  perfect,  are  best  treated  by  pressure  on  the  femoral 
in  the  groin.  This  pressure  is,  I  think,  equally  indicated  in  aneurism  of  the 
common  and  superficial  femoral,  or  in  the  rare  cases  where  the  profunda  or 
other  smaller  branches  are  affected.  For  although  in  aneuiism  situated  low 
down  in  the  thigh  it  might  on  other  grounds  seem  desirable  to  put  pressui-. 
on  the  superficial  or  on  the  lower  part  of  the  common  femoral,  yet  thes< 
arteries  are  so  much  more  deeply  placed,  and  their  compression  is  so  mucli 
more  painful,  that  in  practice  it  is  found  much  easier  to  cure  the  disease  b\- 
pressure  in  the  groin.  Digital  pressure  is,  I  have  no  doubt,  far  superior  t(j 
any  other  form  in  this  situation,  though  the  artery  is  so  easily  compressed 
that  any  other  form  of  pressure  can  be  used ;  and  cases  have  been  treated 
successfully  by  the  pressure  of  a  weight,  suspended  from  a  frame  or  cradle, 
or  by  various  forms  of  tourniquet. 

In  ilio-femoral  aneurism  it  may  be  necessary  to  make  instrumental  pres- 
sure under  chloroform  on  the  aorta  or  common  iliac,  as  above  described ;  and 
in  some  cases  of  aneurism  which  are  either  entirely  femoral  or  only  affect  the 
very  end  of  the  external  iliac  artery,  the  latter  vessel  might  be  compressed, 
though,  as  a  general  rule,  it  would  be  more  prudent  to  select  the  higher  artery, 
so  as  to  avoid  all  risk  of  compressing  the  aneurismal  tumour,  which  might 
easily  occasion  inflammation  and  rupture  of  the  sac. 

There  are,  no  doubt,  many  cases  of  uncomplicated  inguinal  aneurism 
which  may  be  cured  by  compression,  and  a  series  of  cases  in  which  success 
was  obtained  by  rapid  pressure  under  chloroform  will  be  foimd  in  the 
'Lancet'  (Oct.  10,  1874).  But  pressure  often  produces  unfavourable 
symptoms.  I  would  allude  to  a  paper  by  Mr.  Walsham,''  in  which  reference 
is  made  to  thirty-seven  published  cases  where  pressure  was  used,  and  of 
which  only  ten  were  cured,  while  death  in  four  cases  seemed  directly  caused 
by  the  pressure  ;  and  to  a  case  of  my  own,  in  the  tenth  vol.  of  the  St.  George's- 
Hospital  Eeports,  in  which  gangrene  of  the  leg  came  on,  apparently  as  the 
result  of  pressure.  In  all  cases,  then,  of  rapid  growth  of  the  tumour,  or  where 
any  complication  exists,  I  should  recommend  the  immediate  recourse  to  the- 
ligature,  and  in  any  case  I  should  not  persevere  with  pressure  miless  it  pro- 
duces undeniable  and  immediate  benefit.  If  the  common  femoral  be  afi"ected 
the  external  iliac  artery  must  be  tied,  and  in  ilio-femoral  aneurism  the 
surgeon  may  even  find  himself  obliged  to  operate  on  the  common  ihac.  In 

'  I  would  refer  to  a  case  described  by  Sir  Prescott  Hewett  ('  Med.-Chir.  Trans.'  vol. 
xxix.  p.  75),  unden*  Sir  B.  Brodie's  care,  in  which  the  external  iliac  was  tied,  and  which  is 
figured  on  p.  574.  Before  dissection  this  was  believed  to  be  an  aneurism  of  the  coniinon 
femoral.  After  death  it  was  found  that  the  profunda  came  off  rather  high,  and  that  the 
aneurism  really  sprang  from  the  commencement  of  the  superficial  femoral. 

*  Several  instances  of  aneurism  of  the  i>rofunda  maj'  be  found  quoted  in  a  lecture 
published  in  the  'Lancet,'  Oct.  17, 1874,  under  the  care  of  Erichseu,  Cock,  and  P.  H. 
Watson. 

^  An  aneurism  occurring  spontaneously  in  the  external  cii-cumflex  arterj'  is  recorded 
by  M.  Letenneur  of  Nantes  in  the  'Bulletin  de  la  Soc.  de  Chir.'  1856. 

*  '  Clin.  Soc.  Trans.'  vol.  xviii.  p.  254. 
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•.a  case  under  the  care  of  Dr.  G.  Buchanan  of  Glasgow  ('  Brit,  Med.  Journ.' 
Dec.  4,  1880)  that  surgeon  was  so  impressed  by  recurrence  of  pulsation 
.after  simple  ligature  of  the  external  iliac  (as  happened  in  Sir.  B.  Brodie's 
■case,  figured  on  p.  57-i),  that  he  tied  also  the  superficial  femoral  and  the 
profunda  below  the  aneurism,  and  laid  open  the  sac — in  fact,  performed  the 
■old  operation. 

In  aneurism  implicating  the  lower  part  of  the  common  or  the  superficial 
femoral  or  profunda  arteries,  the  question  has  arisen  whether  the  common 
femoral  artery  might  not  be  secured.  The  general  rule  has  been  that  if  the 
.aneurism  extends  too  high  up  to  enable  the  surgeon  to  secure  the  superficial 
femoral  artery  the  external  iliac  should  be  tied,  since  it  was  taught  that  the 
hgature  of  the  common  femoral  in  the  groin,  though  a  very  easy,  was  a 
peculiarly  fatal  operation — so  much  so  that  some  good  surgeons  have  gone 
£0  far  as  to  say  that  the  operation  ought  to  be  banished  from  practice.^  But 
I  cannot  discover  on  what  data  this  opinion  is  founded.   The  Irish  surgeons, 

following  on  the  example  of  the 
elder  Porter,  have  practised  this 
operation  tolerably  often,  and  their 
experience  of  it  has  been  pretty 
satisfactory,^  and  Dr.  Mott  also 
highly  recommends  it,  and  says  he 
has  often  performed  it  with  success.^ 
My  own  impression  is  that  the 
operation  is  less  dangerous  than 
the  ligature  of  the  external  iliac 
artery,  though  much  more  so  than 
that  of  the  superficial  femoral.  A 
longitudmal  or  oblique  incision  is 
made  over  the  course  of  the  artery  ; 
any  glands  which  lie  in  front  of  the 
sheath  are  to  be  drawn  aside,  as 
well  as  the  crural  branch  of  the 
genito-crural,  or  a  braiach  of  the 
anterior  crural  nerve,  which  may 
come  into  view ;  and,  the  sheath 
being  opened  about  an  inch  below 
Poupart's  ligament,  the  ligature  is 
to  be  carried  romid  the  artery  from 
the  inner  side. 

The  ligature  of  the  superficial  femoral  (which  is  the  operation  usually 
intended  when  tying  '  the  femoral  artery '  is  spoken  of)  is  the  most  familiar, 
•and  by  far  the  most  successful,  of  all  the  operations  on  the  arteries.  The 
•spot  which  is  selected  for  tying  the  vessel  is  just  above  the  margin  of  the 
■sartorius,  at  the  apex  of  Scarpa's  triangle,  i.e.  at  the  junction  of  the  upper 

'  Erichsen,  '  Sc.  and  Art  of  Surg.'  5th  ed.  vol.  ii.  p.  110.  Mr.  Erichsen,  however,  in 
his  later  editions,  though  he  does  not  approve  of  the  operation,  speaks  of  it  in  terms  of 
much  less  sweeping  condemnation. 

-  Out  of  nine  cases  three  died — one  from  hfemorrhage  previous  to  operation  (this  case 
•should  be  omitted  from  the  list),  one  with  diseased  arteries  from  secondary  hremorrhage, 
.and  another  in  whom  there  was  a  high  bifurcation  and  the  ligature  was  placed  close  below 
the  profunda,  also  of  secondary  hiBmorrhage.  The  last  is  the  only  case  which  can  really 
ibe  said  to  have  died  in  consequence  of  the  kind  of  operation  selected. 

'  See  also  other  cases  quoted  in  the  '  Lancet '  for  Aug.  2t),  1874. 


Tig.  275.  Ligature  o£  the  superficial  femoral  artery. 
Two  double  hooks  are  sliown,  one  of  which  draws  the 
edge  of  the  sartorius  muscle  outwards  or  down- 
wards, the  other  exposes  the  fibres  of  the  adductor 
longus  running  in  the  opposite  dii-ectiou.  A  lai-ge 
piece  has  been  cut  out  of  the  sheath,  to  show  the 
artery  with  the  ligature  round  it,  and  internal  to 
and  below  it  the  vein,  indistinctly  seen.  A  nerve  is 
seen  on  the  outer  and  front  aspect  of  the  sheath,  a 
branch  of  the  anterior  crural.  This  is  sometimes 
the  saphenous ;  at  others,  where  the  artery  is  ex- 
posed a  little  higher,  one  of  the  cutaneous  nerves. 
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and  miaaie  third  of  the  thigh.  If,  from  oedema  or  other  causes,  the  edge  of 
the  sartonus  cannot  be  made  out,  a  Une  from  a  point  midwav  l;etween  the 
anterior  superior  spine  of  the  ihum  and  the  symphysis  pubis  to  the  most 
prominent  point  of  the  internal  condyle  of  the  femur,  with  the  leg  flexed  and 
the  thigh  rotated  outwards,  will  mark  the  course  of  the  vessel.  The  skin  and 
fascuB  having  been  divided  to  the  extent  which  the  size  of  the  patient  requires- 
(three  inches  may  be  taken  as  a  moderate  incision],  the  edge  of  the  sartorius. 
is  sought  for,  and  the  muscle  having  been  drawn  a  little  outwards,  the  sheath 
IS  found,  with  a  small  nerve  usually  lying  on  it— the  long  muscular  branch 
from  the  anterior  crural.  The  long  saphenous  nerve  generally  does  not  join 
the  artery  till  lower  down.  The  sheath  is  to  be  carefully  opened  over  the 
front  of  the  artery.  When  the  white  coat  of  the  vessel  is  fully  brought  into, 
view  it  should  be  gently  scratched  clean  with  the  point  of  the  director,  and 
the  aneurism-needle  passed  round  it  from  the  inner  side.  Great  care  should 
be  used  neither  to  expose  the  artery  to  an  unnecessary  extent  nor  to  con- 
tuse the  vein.  In  fact,  it  is  more  satisfactory  never  to  have  touched  or 
seen  the  vein. 

The  anomalies  in  the  course  of  the  artery  are  so  very  rare  that  it  is 
hardly  worth  while  to  do  more  than  just  to  mention  that  in  one  case  Sur  C. 
Bell  found  that  the  femoral  artery  had  a  large  '  vas  aberrans,'  which,  given 
off  from  a  higher  source,  joined  the  mam  trunk  above  the  aneurismal  tumour, 
and  carried  on  the  circulation  in  it  after  the  artery  had  been  tied  ;  and  that 
cases  have  been  dissected  in  which  the  sciatic  artery  furnishes  a  large 
branch—'  femoro-pophteal  '—which  runs  down  the  back  of  the  hmb  into  the 
popliteal  space,  while  the  superficial  femoral  artery  is  deficient,  or  is  re- 
presented only  by  a  small  branch  which  termmates  as  the  anastomotica 
magna.' 

The  femoral  artery  may  also  be  tied  ui  Hunter's  canal,  as  Himter 
originally  did.  This,  however,  can  only  be  done  in  pophteal  aneurism,  not 
in  femoral,  and  is  only  resorted  to  after  the  failure  of  the  operation  in  Scarpa's 
triangle.  The  point  at  which  Hunter  tied  the  artery  in  his  earher  cases  was 
midway  between  the  groin  and  the  knee,  and  this  is  the  position  usually 
selected.  A  free  incision  must  be  made  in  the  line  of  the  artery,  so  that  its 
centre  corresponds  to  this  point.  After  the  deep  fascia  has  been  divided  the 
sartorius  wiU  be  exposed,  and  its  outer  border,  which  will  correspond  with  the 
incision  in  this  situation,  sought  for.  This  is  to  be  drawn  inwards,  and  the 
fascia  covering  the  canal  will  be  exposed,  and  is  to  be  laid  open ;  the  artery- 
is  sought  with  the  long  saphenous  nerve  lying  usually  in  front  of  it  and 
within  the  sheath.    This  should  be  carefully  avoided^  as  well  as  the  vein. 

Popliteal  Popliteal  aneurism  is  the  form  by  far  the  most  familiar  to  surgeons  ;  and 
it  is  satisfactory  to  know  that  the  treatment  of  this  disease — a  disease  so 
formidable  in  the  times  before  Hunter  that  Mr.  Pott  expressed,  in  the  most 
decided  terms,  his  preference  for  amputation  over  the  treatment  then  in 
vogue — has  now  become  so  successful  that  out  of  212  cases  admitted  into 
various  metropolitan  and  provincial  hospitals,  chiefly  during  the  ten  years 
1861-70,  and  reported  to  me  from  those  hospitals,  166  were  cured  entirely 
and  permanently  by  hgature  or  pressure  (and  a  few  by  less  common  means  I,. 
12  were  cured  after  amputation,  in  four  the  disease  was  not  cured,  and  2!> 
died.^    This  is  a  list  formed  entirely  of  uiiselected  and  common  cases  just  aS' 

'  Dr.  Hilton  Fagge,  in  '  Guy's  Hosijital  Reports,"3rd  ser.  vol.  x.  1864. 
"  '  Lancet,'  May  1,  1875. 
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they  presented  themselves  at  the  various  hospitals,  containing,  of  course, 
a  percentage  of  complicated  and  advanced  cases  which  were,  probably,  in 
themselves  incurable.  The  cases  were  under  the  care  of  surgeons  of  very 
various  degrees  of  experience  and  operative  skill.  In  fact,  it  seems  to  me  to 
represent  in  all  ways  the  average  of  success  and  failure  which  the  surgeons 
of  the  present  day  have  met  with  in  the  treatment  of  popliteal  aneurism. 
And  this  average  of  success,  large  as  it  is,  Avill,  there  is  no  doubt,  be  largely 
increased  by  the  improved  methods  of  compression  recently  introduced, 
and  by  the  increasing  intelligence  of  the  labouring  population,  and  their 
diminished  fear  of  surgical  treatment,  leading  them  to  apply  earher  for 
advice. 

Again,  I  think  that  I  have  shown  (in  the  lectures  above  referred  to)  that 
the  mortality  after  the  Hunterian  operation  on  the  femoral  artery  has  been 
greatly  diminished  ;  as  has  also  been  the  prevalence  of  gangrene,  secondary 
hfemorrhage,  and  other  untoward  but  not  necessarily  fatal  complications,  in 
modern  practice,  in  all  probability  as  a  consequence  of  the  more  careful 
method  of  operating,  and  simpler  treatment  after  operation,  which  distinguish 
modern  surgery ;  so  that  the  mortahty,  which  in  188  pubHshed  cases  tabu- 
lated by  Norrisi  was  24-46  per  cent.,  was  only  14-94  per  cent,  in  87  similar"^ 
(published  and  unpublished)  cases  contained  in  the  list  above  referred  to. 
These  facts,  which,  I  think,  can  hardly  be  gainsaid,  are  most  encouraging  to 
a  surgeon  in  undertaking  the  care  of  a  case  of  popliteal  aneurism.  There 
remains  the  question,  AVhat  class  of  cases  are  adapted  for  the  ligature,  what 
for  compression,  and  what  for  flexion  ?  And  after  compression  or  flexion 
has  been  attempted,  how  long  should  the  attempt  be  persisted  in  if  not  at 
once  successful  ? 

I  may,  perhaps,  add  that,  though  cases  are  on  record  in  which  cure  has 
been  obtained  by  some  of  the  less  usual  proceedings— such  as  manipulation, 
coagulating  injections,  Esmarch's  Bandage,  &c.— it  seems  to  me,  speaking 
generally,  that  such  proceedings  are  so  far  more  dangerous  and  so  far  less 
likely  to  succeed  than  the  known  and  familiar  resources  of  surgery,  hgature, 
and  pressure,  that  I  think  it  useless  to  spend  time  on  their  discussion  here.=* 

In  discussing  the  treatment  of  popliteal  aneurism  it  is  well  to  study  the 
symptoms  and  the  anatomy  of  various  specimens  of  it.  The  first  thing  that 
strikes  us  is  the  difference  in  the  relation  of  the  sac  to  the  artery.  Some 
aneurisms  grow  from  the  anterior  face  of  the  vessel  towards  the  knee-joint. 
These  are  marked  by  a  distinct  line  of  pulsation  in  the  course  of  the  artery 
lying  over  and  distinguished  from  the  general  pulsation  of  the  tumour,  and 
by  the  readiness  with  which  the  joint  becomes  inflamed.  The  more  common 
form  (as  it  seems)  grows  from  the  back,  or  partly  from  the  side,  of  the  artery, 
and  is  marked  by  the  absence  of  any  such  distinct  line  of  pulsation,  and  by 
the  early  imphcation  of  the  nerve,  leading  to  pain  shooting  down  the  limb, 
and,  by  pressure  on  the  vein,  causing  oedema  and  weight  of  the  leg  and  foot. 

My  own  impression  is  that  aneurisms  on  the  anterior  face  of  the  artery 
are  rarely  cured  by  any  measure  short  of  the  ligature  ;  and  even  the  latter 
often  fails  and  amputation  becomes  necessary.'' 

'  See  Norris's  '  Contributions  to  Surgery.' 
By  similar  cases  I  mean  cases  in  which  the  femoral  artery  was  tied,  as  in  those 
tabulated  by  Norris,  without  the  previous  use  of  compression. 

'  As  to  the  use  of  Esmarch's  Bandage,  however,  in  some  exceptional  cases,  see  p.  578. 

'  See  two  cases  related  by  Tufnell  on  '  Aneurism,'  pp.  120-130  ;  and  see  also  a  lecture 
in  the  '  Lancet,'  Dec.  12, 1874. 
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Z  "  ^^^^tumonv  has  already  bur.t,  but  where  the  sur^eJn  does 

fe.  ^^e^io"  is  indicated  in  small  aneurisms,  situated  on  the  posterior  or  lateral 

aspect  of  the  artery,  n.  which  the  pvxlsation  and  bruit  are  suspenrd  by  bind 
ing  t^.e  knee     It  need  not  be  extreme  nor  painful,  nor  need  the  limb  be  ,  a^^ 
daged  or  confined  in  any  way,  at  least  in  many  cases.    Voluntarrfi  xion  n 
which  the  patient  is  allowed  to  change  the  position  of  the  limb  Jightlv  w  S 
succeed  m  many  cases,  and  will  be  tolerated  where  forced  flexion  lould  pro 
duce  pam  and  would  be  given  up.    Besides,  forced  flexion  has  been  known  to 
produce  rupture  of  the  sac,  which  voluntary  flexion  hardly  could  do.  Fllx  on 
seems  to  act  partly  by  retarding  the  blood-stream,  partly  by  direct  pressure 
and  probably  also  by  displacement  of  clot.    It  ma/easi^  be  combined  wTh 
digital  or  instrumental  pressure. 

When  pressure  or  flexion,  either  alone  or  in  combination,  is  to  succeed,  a 
peiceptible  amehoration  of  the  symptoms  is  generally  noticed  at  once,  i  e  m 
the  course  of  the  first  two  or  three  days.  If  this  is  not  the  case  it  becomes  a 
very  important  question  how  long  the  attempt  should  be  continued.  Eelvine 
on  the  doctrme  that  if  pressure  failed  to  cure  the  aneurism  it  would  produce 
at  any  rate  some  benefit  by  causing  dilatation  of  the  anastomosing  vessels  and 
thus  dimimshing  the  risk  of  gangrene,  and  mfluenced  also  by  the  pubhshed 
statistics  of  hgature  of  the  femoral  artery-which,  I  think,  I  have  shown  to  be 
more  unfavourable  than  the  results  of  modern  practice  justify-many  surgeons 
were  m  favour  of  persevering  with  pressure  for  a  very  considerable  length  of 
time  ;  and  it  is  not  to  be  denied  that  in  many  cases  a  cure  has  been  so  obtained  ^ 
but  at  the  expense  of  an  amount  of  suffering  to  which  few  persons  would  will- 
ingly submit  unless  in  order  to  avoid  some  very  great  danger.  And,  as  it  seems 
it  IS  very  problematical  whether  the  danger  is  not  the  other  way.  Certahily 
the  mortality  after  hgature  of  the  femoral  artery  appears  not  to  be  diminished, 
but,  on  the  contrary,  increased,  by  the  previous  misuccessful  trial  of  compres- 
sion ;  3  and,  on  the  whole,  I  have  been  led  to  the  conclusion  that  if  no  consider- 
able improvement  has  been  effected  by  the  bloodless  method  in  the  first  week, 
it  IS  better  to  give  up  the  attempt,  allow  the  patient  a  few  days  to  recover 
from  the  distress  which  the  compression  has  probably  caused,  and  then  tie 
the  artery. 

In  making  compression  I  have  myself  no  doubt  whatever  of  the  supe- 
riority of  the  digital  over  all  other  forms  of  pressure,  if  carefully  employed  ; 
and  I  think  the  observation  of  Mr.  Walker  an  important  one,  that  the  pres- 
sure should  not  be  varied  from  the  common  to  the  superficial  femoral  and 

"  Cases  of  successful  ligature  after  the  rupture  of  the  aneurism  may  be  found  recorded 
in  the  '  Brit.  Med.  Journ.'  18.59,  p.  479  (where  the  aneurism  had  burst  into  the  knee-joint) ; 
and  one  in  the  '  Lancet,'  1851,  vol.  ii.  p.  30,  where  the  aneurism  (femoral)  had  burst 
through  the  skin.  A  case  in  which  the  femoral  was  tied  with  success  after  the  rupture 
of  the  aneurism  occurred  a  few  years  since  under  Mr.  Stirling's  care  at  St.  George's 
Hospital. 

2  See  a  remarkable  instance  of  resolute  persistence  on  the  part  of  the  surgeon  and  of 
the  patient  for  the  space  of  half  a  year,  after  which  a  cure  was  at  length  obtained,  re- 
corded by  Mr.  Walker  of  Liverpool.— '  Liverpool  Hospital  Reports,'  vol.  v. 

"  'Lancet,'  May  1,  1875. 
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rice  versd,  but  should  be  applied  to  the  same  vessel  throughout  ('  the  one- 
arteiy  system,'  as  he  calls  it),  so  that  the  same  collaterals  should  always  be 
oalled  upon. 

With  regard  to  the  question  as  to  the  position  on  the  artery  to  which  the 
ligature  should  be  applied.  Professor  Annandale  has  recently  advised  that  in 
■certain  cases  of  pophteal  aneurism,  such  as  large  aneurisms  filling  up  the  space 
and  causing  injurious  results  from  pressure,  in  rapidly  growing  aneurisms,  in 
■cases  of  general  arterial  disease,  in  aneurisms  which  have  involved  the  knee- 
joint  from  pressure,  and  some  other  cases,  recourse  should  be  had  to  the  '  old 
method'  instead  of  the  Hunterian  operation.  The  advantages  which  he 
claims  for  this  operation  are  a  certain  and  speedy  cure,  and  obliteration  of 
the  sac,  provided  all  goes  well,  and  the  immediate  removal  of  the  large  tumour, 
which  by  pressing  on  the  veins,  and  probably  also  upon  the  arteries,  inter- 
feres with  the  proper  circulation  of  the  limb  ;  so  that  in  this  way  two  of  the 
principal  risks— gangrene  of  the  limb  and  suppuration  of  the  sac — are  in  great 
part  done  away  with.' 

Aneurism  occurs  below  the  popliteal  space,  but  almost  always  from  Ligature  of 
traumatic  causes,  or  in  cases  of  extensive  disease  of  the  heart  and  arteries. ^  arteries. 
Traumatic  aneurisms  of  small  arteries  are  best  treated  as  recent  wounds ; 
and  in  the  present  day  the  use  of  Esmarch's  Bandage  enables  the  surgeon 
io  exclude  the  blood  completely  from  the  tumour  while  he  dissects  out  the 
vessels  and  ties  them  as  easily  as  on  the  dead  subject.  Aneurisms  the  result 
•of  cardiac  or  general  arterial  disease  are  best  let  alone  or  treated  by  the 
mildest  forms  of  compression.  They  are  usually  not  in  themselves  very 
•dangerous,  and  the  patient's  life  cannot  in  any  case  be  a  long  one.  For 
these  reasons  operations  on  the  tibial  arteries,  other  than  their  direct  ligature 
for  wound,  are  amongst  the  rarest  operations  in  surgery.  In  some  very  rare 
cases,  however,  one  of  the  tibial  arteries  has  been  wounded  from  the  other 
side  of  the  leg  by  a  stab  through  the  interosseous  membrane,  and  then  it  has 
been  necessary  to  cut  down  formally  on  the  artery  according  to  the  rules  of 
the  dissecting-room. 

The  posterior  tibial  can  be  secured  near  the  ankle  with  facility,  as  it  lies 
TDetween  the  tendons  of  the  tibialis  posticus  and  flexor  longus  digitorum  in  its 
inner,  and  that  of  the  flexor  longus  poUicis  at  its  outer  side.  All  that  is 
necessary  is  to  make  an  incision  half-way  between  the  internal  malleolus  and 
the  heel  and  dissect  the  parts. 

To  secure  the  vessel  higher  up  two  different  plans  are  adopted.  Mr. 
Guthrie's  has  the  advantage  of  enabling  the  surgeon  to  secure  the  peroneal 
artery,  if  his  diagnosis  should  prove  at  fault  and  the  wound  or  other  lesion 
should  implicate  that  vessel  and  not  the  tibial.  A  vertical  incision  is  made 
in  the  centre  of  the  calf  about  six  inches  long,  through  the  gastrocnemius 
and  soleus  muscles,  the  deep  or  intermuscular  fascia  freely  divided,  and  the 
vessel  sought  immediately  beneath  this  fascia  superficial  to  the  tibialis 
posticus  muscle. 

'  '  Edinburgh  Medical  Journal,'  Feb.  1886,  p.  717.    On  this  subject  see  also  a  paper 
hy  Mr.  Savory,  above  referred  to  (p.  573).    '  Med.-Chir.  Trans.'  vol.  Ixx.  p.  139. 

See,  however,  a  paper  by  Mr.  W.  Edmunds  in  the  68th  vol.  of  the  '  Med.-Chir. 
Trans.'  on  a  case  of  spontaneous  aneurism  (partaking  of  the  cirsoid  nature)  of  the  dor- 
salis  pedis  artery,  cured  by  excision.  In  this  paper  reference  is  made  to  six  cases  of 
spontaneous  aneurism  in  this  situation.  This  list  does  not,  I  think,  include  one  to  which 
I  referred  in  my  lectures  at  the  College  of  Surgeons.  I  would  also  refer  to  a  paper  by 
Dr.  Delonne,  '  Gaz.  Heb.'  Feb.  28,  1879. 
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The  old  method  of  tying  the  posterior  tibial  is  to  make  an  incision 
parallel  to  the  posterior  border  of  the  tibia,  and  about  a  finger's-breadth 
behind  it  through  the  skm,  supei-ficial  and  deep  fascia,  exposing  the  tibial 
origin  of  the  soleus  muscle.  This  is  then  cut  from  the  bone,  the  intermuscular 
fascia  is  opened,  and  the  artery  found,  with  a  vein  on  either  side  of  it,  and 
the  nerve  probably  superficial  to  it.  The  artery  is  then  separated  from  these 
structures  and  tied. 

The  anterior  tibial  artery  will  be  found  in  any  part  of  its  course  by  au 
incision  in  a  hne  drawn  from  the  head  of  the  fibula  to  the  central  point 


Fig.  276.  Ligature  of  posterior  tibial  artery.  The  posterior 
hook  draws  aside  the  deep  mass  of  muscles  and  the  inter- 
muscular fascia.  The  vessels  and  posterior  tibial  nerve 
are  seen  lying  on  the  tibialis  posticus. 


Pig.  2TT.  Ligature  of  anterior  tibial 
artery.  The  vessels  are  seen  with 
the  nerve  lying  in  front  and  to  the 
outer  side. 


between  the  two  malleoh.  At  the  upper  part  of  the  leg  it  hes  very  deeply,  at 
the  outer  edge  of  the  tibialis  anticus  muscle,  in  the  septum  of  the  fascia, 
which  shows  as  a  white  Ime,  separating  that  muscle  from  the  extensor  long, 
dig.  above  and  the  ext.  prop,  polhcis  in  the  middle  of  thq  leg.  Success  in 
this  operation  depends  on  hitting  the  edge  of  the  tibiahs  anticus,  for  which 
purpose  the  surest  way  is  to  get  the  patient  to  put  it  into  action  before  he  is 
placed  under  anaesthesia  and  mark  it  out,  and  to  make  the  incision  very  freely, 
and  carefully  search  for  the  white  line  before  opening  the  fascia.  The  artery 
has  venae  comites  on  either  side,  and  the  nerve  external  or  superficial  to  it. 
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CHAPTER  XXIX. 

DISEASES  OF  THE  VEINS  AND  ABSORBENTS. 

The  leading  symptom  of  phlebitis,  or  inflammation  of  veins,  is  the  occm'- 
rence  of  coagulation  in  them,  as  evinced  by  hardness  along  the  course  of 
the  vein.  In  true  inflammation  this  is  accompanied  by  pain  and  redness, 
and  some  amount  of  general  fever.  The  mere  coagulation  of  the  blood  in 
the  veins  by  no  means  implies  any  inflammation,  or  any  general  affection  of 
the  system,  or  even  any  alteration  in  the  tissues  of  the  vein  itself.  Such 
passive  coagulation  of  the  blood  in  the  veins  used  to  be  denominated  '  adlaesive 
phlebitis,'  on  the  theory  that  the  cause  of  the  coagulation  was  efiusion  of 
lymph  from  the  linmg  membrane  of  the  vein ;  but  it  has  been  satisfactorily 
shown,  both  by  chnical  and  anatomical  observation,  that  in  many  of  these 
cases  there  is  no  evidence  of  any  inflammation  whatever ;  and  the  direct 
experiments  of  Guthrie,  Travers,  H.  Lee,  and  Callender  in  our  own  country, 
besides  foreign  observers,  have  shown  that  the  lining  membrane  of  the  veins 
does  not  secrete  lymph.  Consequently  the  condition  known  to  the  older 
pathologists  as  '  adhesive  phlebitis  '  is  now  usually  designated  more  correctly 
as  '  thrombosis.' 

The  causes  which  lead  to  thrombosis  are  very  numerous,  but  may  be  Throm- 
classified  under  three  heads  :  (1)  Alterations  in  the  integrity  of  the  coats  of 
the  vein.    (2)  Alterations  in  the  constitution  of  the  blood.    (3)  Slowing  or 
arrest  in  the  blood-current. 

(1.)  Any  alteration  or  change  in  the  walls  of  the  vein,  especially  anything 
which  conduces  to  a  diminished  vitality  of  the  part,  is  a  potent  cause  of 
coagulation  ;  thus  injury,  inflammation,  or  degeneration  of  the  coats  of  the 
vein,  by  diminishing  their  vitahty,  causes  them  to  act  as  a  foreign  bodyin  regard 
to  the  blood  and  induce  it  to  coagulate.  (  2)  The  alterations  in  the  constitution 
of  the  blood  which  predispose  to  thrombosis  are  not  very  well  understood, 
but  are  believed  to  be  due  to  the  setting  free  of  '  fibrin  ferment '  by  the  dis- 
integration of  leucocytes.  In  certam  diseases,  such  as  pytemia  and  septi- 
caemia, in  which  thrombosis  is  very  common,  there  is  known  to  be  a  consider- 
able disintegration  of  white  corpuscles  ;  and  it  is  believed  that  under  these 
circumstances  coagulation  is  induced  by  the  fibrin  ferment  which  is  set  free 
during  the  process.  Again,  other  alterations  in  the  constitution  of  the  blood 
are  beheved  to  be  due  to  excess  of  excrementitious  matters  .from  defective 
elimination,  as  in  gout.  (3)  Slowing  or  arrest  in  the  blood-current  may 
lead  to  thrombosis.  This  may  arise  from  retardation  of  the  blood-stream  ; 
from  a  weakened  action  of  the  heart,  as  in  old  age,  or  exhaustion  after  fever 
or  loss  of  blood  ;  from  loss  of  vis-d-tergo  in  cases  where  the  supplying  artery 
has  been  ligatured  or  injured ;  from  pressure  of  a  tumour  on  the  vein  ;  or 
from  division  of  the  vein  in  surgical  operation  or  otherwise. 

When  a  thrombus  forms  slowly  and  there  is  still  a  certain  amount  of  Varieties 
circulation  through  the  vessel,  the  clot  which  is  formed  is  of  a  grey  colour,  °f  throml 
and  is  known  as  a  luhite  thrombus  ;  whilst  when  the  blood  is  entirely  at  rest 
it  coagulates  rapidly  and  red  corpuscles  are  enclosed  in  its  meshes,  producing 
a  clot  of  a  red  colour,  the  red  thrombus.    In  the  majority  of  eases,  however, 
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the  coagiUa  are  oi  a  variable  or  mottled,  colour,  almost  black  in  some  places 
an  others  nearly  decolourised.    This  is  known  as  a  vdxed  thrombus 

The  changes  which  may  take  place  in  a  thrombus  are  several,  and  vary 
accordmg  to  the  causes  which  led  to  its  formation  and  to  the  circumstances 
under  winch  it  may  be  placed  :  (1 )  The  most  common  fate  of  a  thrombus  ! 
absorpUon.    Tins  is  brought  about  in  most  instances  by  a  gradual  softening 
or  c hsnitegration  commencing  in  the  centre  of  the  clot,  and  gradually  ex 
tendmg  to  the  periphery.    The  products  of  the  disintegration  are  removed 
as  soon  as  they  liquefy,  and  the  debris  thus  formed,  being  non-mfective  in 
character,  is  carried  away  in  the  circulation  and  gives  rise  to  no  symptoms 
in  this  way  the  lumen  of  the  vessel  is  gradually  restored,  though  after  ab- 
sorption IS  complete,  staining  of  the  intima  may  persist  for  some  time  (2) 
Occasionally  a  clot  m  a  vein,  or  a  portion  of  it,  may  calcify.    This  generally 
occurs  m  cases  of  varicose  veins,  where  pouches  are  formed  behind  the  valves 
m  winch  thrombosis  occurs.  The  clot  inthepouch  then  undergoes  calcification' 
and  forms  smaU  calcareous  masses  called  phlebolithes,  consisting  principally 
ot  phosphate  of  lime,  with  some  small  quantities  of  sulphate  of  Kme  and 
potash,  mixed  with  organic  matter.    (3)  Thrombi  may  become  orga7iised. 
Ihe  clot  undergoes  changes  which  end  in^its  organisatfon,  the  exact  natui-e 
ol  which  are  not  as  yet  completely  determined.    According  to  Comil  and 
Eanvier,  the  clot  sets  up  irritation ;  this  induces  a  proliferation  of  the  endo- 
thehal  cells  limng  the  vessel,  which,  as  the  thrombus  is  gradually  absorhed, 
fill  up  the  lumen  of  the  vein  and  form  a  connec- 
tive tissue,  and  becoming  vascular,  permanently 
obhterate  the  vessel.'    Others  beheve  that  the 
fibrin  of  the  clot  itself  fibrillates  and  forms  the 
connective  tissue.    In  whichever  way  originating, 
the  connective  tissue  thus  formed  undergoes  cica- 
tricial contraction,  and,  blending  with  the  coats  of 
the  vein,  forms  a  fibro-cellular  cord.    (4)  Disinte- 
gration, or  yellow  '  puriform  softening,'  occurs  in 
septic  thrombi  and  in  thrombi  in  veins  attacked 
with  septic  inflammation.    It  is  a  grave  condition 
and  leads  to  serious  results.     The  clot  breaks 
down  into  a  creamy  fluid,  resembling  pus  in  ap- 
pearance, consisting  of  granular  debris,  some 
pus-cells,  or  cells  resembling  pus-cells,  and  con- 
taining a  large  number  of  micrococci.   (5)  Fuially, 
a  portion,  or  the  whole,  of  the  clot  may  become 
detached  and  carried  by  the  circulation  through 
the  right  side  of  the  heart  to  the  pulmonary 
arteries,  in  one  of  which  it  becomes  lodged,  con- 
stituting pulmonary  embolism.    This  may  arise 
from  purely  mechanical  causes,  from  a  portion 
of  clot  extending  beyond  the  next  branch  and 

being  broken  off  by  the  impact  of  blood  (Fig.  278),  or  by  careless  handling, 
or  some  movement  on  the  part  of  the  patient.  It  is,  however,  more  commonly 
the  result  of  softening  and  disintegration  of  the  clot. 

The  symptoms  of  thrombosis  are  oedema  of  the  part  from  which  the  vein 
affected  derives  its  tributaries,  with  a  hard  cord-like  swelling  in  the  course 


Fig.  278.  Diagram  of  a  thrombus 
in  n  vein.  From  Billroth. 
a.  Central  end  of  a  venous 
thrombus  projecting  into  a 
large  trunk,  b.  A  1)ranch 
without  thrombus  :  the  blood 
flowing  through  it  may  de- 
tach and  carry  into  the  cir- 
culation the  end  of  the 
thrombus  a. 


'  See  page  100,  on  the  organisation  of  thrombi  in  arteries. 
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of  tlie  vein.  Whenever  there  is  local  CBdema — that  is  to  say,  oedema  of  one 
part,  say  one  extremity,  without  any  oedema  elsewhere — thrombosis  should 
always  be  suspected,  and  if  this  is  attended  with  enlargement  of  the  super- 
ficial veins,  and  the  skin  is  white  and  pasty  and  pits  deeply  on  pressure, 
thrombosis  of  the  deep  vein  is  plainly  indicated.  If  a  superficial  vessel  is 
affected,  the  hard  cord  with  knot-like  projections  corresponding  to  the  valves 
plainly  indicates  the  affection.  If  the  thrombosis  is  complicated  with  phlebitis 
there  will  be  in  addition  the  symptoms  of  this  affection. 

The  treatment  consists  in  complete  and  entire  rest.  The  patient  should 
be  confined  strictly  to  bed,  and  enjoined  on  no  account  to  attempt  to  move 
fi-om  it.  The  hmb  should  be  fixed  lightly  on  a  splint  so  as  to  secure  com- 
plete immobihsation,  and  raised  above  the  level  of  the  body  so  as  to  facilitate 
the  return  of  venous  blood.  The  internal  administration  of  alkalies  in 
sufficient  quantities  to  render  the  urine  neutral  or  shghtly  alkaline  appears 
to  have  the  best  results  in  promotmg  the  absorption  of  the  clot,  especially  in 
rheumatic  and  gouty  cases. 

The  treatment  must,  however,  vary  to  a  great  extent  according  to  the 
cause  of  the  disease.  If  the  thrombus  is  of  an  infective  character,  treatment 
is  of  little  avail,  but  must  be  conducted  on  the  broad  principles  laid  down 
for  the  treatment  of  pyaemia,  with  which  the  disease  is  intimately  associated. 
If  it  is  complicated  or  accompanied  by  inflammation  of  the  vein,  the  treat- 
ment presently  to  be  described  ni  speaking  of  that  affection  is  to  be  adopted. 

Inflammation  of  veins  may  be  either  plastic  and  local  or  suppurative  and  Phlebitis, 
diffuse.  The  former  arises  from  injury  or  extension  of  plastic  inflammation 
from  the  tissues  in  the  neighbourhood  of  the  vein  spreading  to  the  vessel 
itself ;  the  latter  from  infective  thrombi.  In  the  plastic  form  of  phlebitis  the 
external  and  middle  coats  of  the  vein  become  swoUen  and  infiltrated  with 
round  cells  ;  the  internal  coat  becomes  pulpy,  degenerate,  and  blood-stained, 
and  owing  to  these  changes  causes  the  blood  in  it  to  coagulate  and  a  clot  to 
form.  The  condition  is  strictly  localised  to  the  injured  spot,  and  shows  no 
tendency  to  spread.  The  clot  formed  in  the  vein  may  imdergo  the  same 
changes  as  in  thrombosis, — that  is  to  say,  it  may  organise,  and  thus  with  the 
vessel  form  an  impervious  cord,  or  it  may  be  absorbed,  the  clot  being  first 
channelled  in  its  centre  and  eventually  entirely  removed. 

The  symptoms  which  characterise  this  condition  are  those  of  thrombosis, 
due  to  obstruction  to  the  return  of  the  blood  through  the  plugged  vein,  with, 
if  the  vein  is  a  superficial  one,  a  hard  knotted  cord,  with  pain  and  tender- 
ness along  its  course,  and  redness,  and  pitting  on  pressure  of  the  skin  over 
it.  The  treatment  is  the  same  in  the  main  as  that  recommended  for  throm- 
bosis, consisting  of  rest  and  position.  In  addition  to  this,  much  relief  will 
generally  be  afforded  by  the  application  of  warmth  and  moisture,  as  Avarm 
Goulard-lotion,  to  which  opium  may  be  added  to  relieve  pain.  Or  equal  parts 
of  extract  of  belladonna  and  glycerine  may  be  thickly  smeared  over  the  part, 
and  then  a  fomentation.  The  suppurative  form  of  phlebitis  arises  in  those 
cases  where  a  vein  is  wounded  and  becomes  infected  with  septic  material 
from  the  putrefying  discharges  in  the  tissues  in  the  neighbourhood.  The 
chief  characteristic  of  this  form  of  phlebitis  is  its  spreading  nature.  A 
thrombus  first  forms  in  the  vein  at  the  part  injured ;  this  becomes  infected 
from  the  neighbouring  putrefying  discharges,  and  then  undergoes  '  puriform 
softening,'  and  excites  inflammation  in  the  coats  of  the  veins,  which 
spreads  far  beyond  the  part  originally  injured.  Fresh  thrombi  form  above 
the  original  one,  which  break  down  and  become  puriform,  and  the  process  is. 
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repeated.   In  their  disiutegration  portions  of  tlie  clot  are  often  dislodged,  and 
are  carried  in  the  circulation  to  distant  parts,  and,  being  infected  with  septic 
matter,  form  secondary  clots  in  other  vessels  ;  and  thus  a  general  condition  of 
pyemia  is  set  up.    The  symptoms  of  this  serious  afiection  are  often  not 
evident,  and,  indeed,  are  often  not  suspected  till  grave  symptoms  of  septicfcmia 
and  pytemia  declare  themselves.    There  may  be  pain  and  tenderness  along 
the  vein,  and,  if  it  is  superficial,  a  firm  knotted  cord,  surrounded  by  redness 
and  oedema,  together  with  oedema  of  the  parts  below.    The  redness  and 
oedema  will  be  found  to  extend  rapidly  along  the  course  of  the  vein.  Ac- 
companying these  local  signs  there  will  be  the  general  symptoms  of  blood- 
poisoning.    Should  the  patient  live  long  enough,  increased  swelling  occurs 
at  one  or  more  points  in  the  course  of  the  inflamed  vein,  which  soon  fluc- 
tuates and  presents  all  the  characters  of  an  abscess,  and  when  opened  discharges 
a  prune-juice-coloured,  puriform  matter.    The  treatment  of  this  afiection  is 
usually  of  a  most  unsatisfactory  nature.    The  disease  is,  as  a  rule,  not  recog- 
nised until  the  grave  general  condition  is  set  up,  and  then  it  is  too  late  to  be 
of  any  avail.    This,  therefore,  is  a  strong  argument  in  favour  of  the  only 
successful  treatment — the  preventive— that  is  to  say,  by  efficient  apphcation 
of  aseptic  surgery  to  all  wounds  to  prevent  a  disease  which  is  almost  certainly 
preventable  by  these  means.    If  the  disease  is  recognised  early  and  the  vein 
is  a  superficial  one,  it  is  certainly  right  to  endeavour  to  hinder  the  progress 
of  the  inflammation,  and  defend  the  patient  fi-om  the  danger  of  the  passage 
of  the  decomposing  clot  into  the  mass  of  the  blood,  by  putting  two  needles 
heneath  the  vein  and  dividing  it  in  the  interval— a  proceeding  which  I  have 
seen,  in  the  hands  of  Mr.  H.  Lee,  to  be  followed  by  the  happiest  results.  But, 
unfortunately,  in  these  cases  it  is  the  deeper  veins  which  are  generally 
affected  ;  and  then  the  only  resource,  if  the  disease  is  recognised  before  the 
general  contamination  of  the  blood  has  taken  place,  is  to  amputate  well 
above  the  inflamed  vein,  with  all  possible  antiseptic  precautions. 

Varicose  Varicosity  or  dilatation  of  veins  is  an  exceedingly  famihar  aff'ection  as 

seen  in  the  veins  of  the  lower  limb.  It  very  commonly  aftects  the  veins  of 
the  spermatic  cord,  forming  the  disease  known  as  varicocele.  Many  piles  con- 
sist wholly  or  ui  part  of  varicose  haemorrhoidal  vems,  and  other  superficial 
and  deep  veins  are  occasionally  found  to  be  varicose.  Dilated,  tortuous,  and 
varicose  veins  are  also  not  unfrequently  found  ramifying  under  the  skin  and 
forming  a  collateral  circulation  in  cases  where  any  large  trunk  vein  is  obli- 
terated. Thus,  when  the  vena  cava  inferior  has  been  plugged,  large  veins  are 
developed  under  the  skin  of  the  abdomen,  which  bring  the  blood  fi-om  some 
of  the  radicles  of  the  obstructed  vein  into  those  of  the  superior  vena  cava, 
while  the  azygos  circulation  is,  no  doubt,  also  enlarged  to  convey  the  remainder. 

The  diseases  caused  by  varicosity  of  special  veins,  and  admitting  of  surgical 
treatment,  will  be  found  described  in  other  chapters  as  Vakicocele  and 
HiEMOKiiHOiDS.    AVe  will  deal  here  with  varix  of  the  lower  extremity. 

This  may  arise  from  any  cause  Avhich  throws  too  great  or  too  continuous 
a  strain  on  the  veins,  or  Avhich  obstructs  the  return  of  blood  from  them. 
Thus,  long-continued  standing,  especially  in  a  heated  atmosphere  (as  is  done 
by  soldiers,  cooks,  washerwomen),  the  pressure  of  garters,  ill-fitting  trusses, 
tumours,  collections  of  freces  in  the  sigmoid  flexure,  the  gravid  uterus,  want 
of  support  to  the  veins  fi.-om  relaxation  of  the  tissues-  which  should  support 
them,  are  recognised  causes  of  varix  :  and  much  may  therefore  be  done  in  an 
early  stage  of  the  disease  to  mitigate  or  even  to  cure  it  by  a  removal  of  its  cause. 
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The  first  effect  of  long-continued  pressure  on  a  vein  is,  of  course,  its 
dilatation.  This  dilatation,  when  not  carried  too  far  or  continued  too  long, 
is  susceptible  of  complete  recovery  by  the  natural  elasticity  of  the  tissues 
which  form  and  those  which  support  the  vein.  But  if  it  be  carried  too  far,  the 
vem  becomes  permanently  dilated,  the  valves  cease  to  be  adequate  to  close 
its  tube,  and  the  pressure  is  therefore  transmitted  to  a  lower  part  of  the  trunk, 
which  thereby  becomes  similarly  affected,  and  so  a  long  track  of  the  vein  be- 
comes permanently  varicose.  But  there  are  other  cases  in  which  the  dilata- 
tion aftects  only  a  small  extent  of  the  whole  vein,  and  even  some  very  rare  ones 
in  which  only  a  portion  of  the  calibre  is  dilated  into  a  circumscribed  tumour 
exactly  resembling  an  aneurism. ^  Further  changes  follow  on  this  dilatation 
of  the  vem.  Li  the  first  instance,  the  coats  of  the  veins  are  probably  ren- 
dered thinner  by  their  distension,  and  there  are  cases  in  which  they  remain 
thinner,  and  some  in  which  they  give  way  altogether  ;  and  the  skin  over  them 
being  also  absorbed  by  the  pressure  of  the  varix,  or  ulcerated,  external  haemor- 
rhage results.  In  other  cases  the  dilata- 
tion produced  by  the  pressure  causes 
thickening  of  the  varicose  vein.  The 
skin  is  often  greatly  affected  in  this 
disease.  The  obstacle  to  the  return  of 
the  blood  causes  congestion,  followed 
often  by  low  inflammation  and  ulcera- 
tion. Hence  varicose  veins  are  the  most 
prolific  of  all  the  causes  of  ulcer  of  the 
leg. 

The  superficial  veins  are  chiefly  af- 
fected, but  it  has  been  satisfactorily  proved 
that  the  deep  veins  are  not  exempt, 
though  the  firm  support  which  they  re- 
ceive from  the  muscles  and  fascia 
amongst  which  they  lie  prevents  their 
attaining  the  size  which  the  superficial 
veins  do.  This  enlargement  of  the  deep 
veuis  is  testified  by  a  general  increase  in 
the  size  of  the  limb,  independent  of  the 
swelling  of  the  superficial  vessels,  and 
by  the  sense  of  weight  and  aching  on 
hanging  it  down.  And  the  occurrence  of  varicosity  in  the  deep  veins  (though 
doubted  by  Mr.  Callender)  has  been  directly  affirmed  by  Verneuil,  who  has 
put  up  some  preparations  in  the  Musee  Dupuytren  to  show  it.^ 

The  treatment  of  varicose  veins  must  be  either  palliative  or  radical.    It  Treatment, 
has  been  pointed  out  above  that  in  an  early  stage  of  the  disease  complete 
recovery  may  follow  on  the  removal  of  the  cause,  the  strengthening  of  the 
general  health,  so  as  to  improve  the  tone  of  the  tissues,  and  the  unloading  of 
the  affected  vein  by  rest  in  the  raised  posture.    And  even  when  the  veins  have 


Fig.  279.— Limited  varix  (or  veuous  aneurism) 
of  the  saphena  vein.  From  a  preparation  in 
tlie  Museum  of  St.  George's  Hospital,  Ser.  vi. 
No.  98,  d.  The  affected  portion  of  the  vein 
was  excised,  along  -with  the  varix,  and  the 
patient  did  ■svell. 


'  There  are  two  preparations  of  this  condition  in  the  Museum  of  St.  George's  Hospital. 

-  A  recent  writer  (Giacomini — see  '  Lond.  Med.  Eecord,'  March  4,  1874)  even  goes  so 
far  as  to  say  that  varicosity  of  the  superficial  veins  is  always  secondary  to  a  varicose  state 
of  those  deeper  veins  (inter-  and  intra-muscular)  which  establish  a  communication  between 
the  trunk  veins  accompanying  the  arteries  and  the  subcutaneous  vessels— the  radicles  of 
the  saphenous.  But  the  most  comiDlete  and  most  suggestive  account  of  the  anatomy 
•of  the  venous  system  is  to  be  found  in  a  series  of  papers  by  Mr.  Gay,  in  the  '  Lancet,' 
1877,  vols.  i.  and  ii.,  which  I  earnestly  recommend  to  the  reader's  attention. 
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been  for  some  tnne  varicose,  if  the  disease  has  not  progressed  very  far,  rest  in 
the  raised  posi  ion  ior  a  considerable  time-say  a  month-and  the  app  icat  o 
of  hrm  but  soft  bandages,  will  often  produce  the  complete  disappelmnce  of 
the  enlai;gement,  and  relief  of  the  symptoms.  Still  it  is  prudent  to  enforce 
the  wearing  of  a  well-fitting  bandage  or  elastic  stocking  for  a  long  while  and 
particularly  durmg  any  strong  exercise.  When  the  enlargement  has  ksted 
ong,  and  the  vems  have  become  much  thickened,  complete  recovery  cannot 
be  expected,  but  much  improvement  may  be  procured  by  proper  afid  well 
fitting  bandages  and  stockings. 

The  cases  in  which  operative  interference  is  desirable  are  not  numerous 
for  It  has  been  abundantly  shown  that  if  one  varicose  cluster  is  cured  another 
will  often,  if  not  always,  form,'  and  also  that  very  much  improvement  may  be 
obtamedby  rest  and  appropriate  treatment  even  in  the  worst  cases,  so  much 
as  usually  to  allow  complete  relief  to  the  symptoms,  by  proper  apparatus 
JNow,  as  the  same  apparatus  will  be  required  even  after  the  most  successful 
operation,  it  may  fairly  be  argued  that  the  pain  and  risk  of  the  latter  have 
been  superfluous.    I  admit  this  to  some  extent.    Still,  the  operation  is  very 
much  less  formidable  than  that  for  varicocele,  and  it  certainly  gives  speedy 
and  effectual,  though  possibly  only  temporary,  rehef  in  many  cases  where  there 
has  been  great  pam,  or  where  the  patient  has  been  much  troubled  with  ulcera 
tion  or  inflammation  of  the  skin.  There  are  very  numerous  operations  in  use 
for  varicose  veins,  but  I  will  only  describe  that  which  my  collea^^ue  Mr  H 
Lee  has  introduced  at  St.  George's  Hospital,  which  is  very  easy,  very  efficient' 
and  after  which  I  have  not  as  yet  seen  any  serious  accident.    The  vein  is 
divided  subcutaneously,  while  it  is  compressed  above  and  below  the  point 
of  division  long  enough  to  ensure  its  obliteration,  but  not  long  enough  to- 
allow  any  ulceration  of  the  vein.    Hence  there  is  no  way  left  by  which  any 
of  the  products  of  putrefaction  or  decomposition  (should  any  such  products 
form  in  the  subcutaneous  puncture)  can  pass  into  the  cavity  of  the  vein. 

Two  pins  are  to  be  passed  under  the  vein,  at  a  distance  of  about  an  inch 
from  each  other ;  and  in  doing  so  great  care  must  be  taken  to  lift  the  vein 
well  up,  and  pass  the  pin  below  the  vein  and  not  through  it.  Compression  is 
then  made  by  twisting  a  figure-of-8  hgature  round  the  pins,  or  by  a  piece  of 
hidiarubber,  through  which  the  pin  is  thrust  before  it  is  introduced,  and  which 
is  then  drawn  over  its  point.    Then  a  thin  knife,  a  httle  longer  and  stronger 
in  the  blade  than  a  tendon-knife,  is  passed  under  the  vem,  and  the  latter  com- 
pletely divided  without  cutting  the  skin.^    Two  or  three  circular  pieces  of 
plaister,  encirclmg  the  whole  leg,  are  then  firmly  apphed  over  the  puncture 
and  the  divided  ends  of  the  vein,  and  the  patient  is  kept  in  bed,  with  the  hmb 
raised,  for  a  week  or  ten  days.  The  pins  are  removed  at  a  time  varying  fi-om 
two  to  five  days.    The  former  time  is  quite  enough  when  all  goes  "well  and 
there  is  no  excess  of  action  round  the  subcutaneous  wound  ;  but  if  this  should 
take  place  the  surgeon  may  think  it  safer  to  keep  up  compression  longer. 
The  plaister  need  not  be  moved,  unless  suppuration  is  found  to  be  going  on. 
After  the  above  time  a  bandage  may  be  carefully  apphed,  and  the  patient 
allowed  to  move  about  a  httle  in  the  house.    Then  a  well-fitting  elastic 
'  Sir  B.  Brodie  says  :  '  I  always  observed  that  if  I  cured  one  cluster  two  smaller  ones 
appeared,  one  on  each  side,  and  that  ultimately  I  left  the  patient  no  better  than  I  found 
him.'— Works,  vol.  iii.  p.  254.    This,  however,  is  certainly  not  always  the  case.    I  have 
seen  patients  quite  well  several  years  after  the  operation. 

^  Sir  B.  Brodie  introduced  the  practice  of  dividing  the  veins  subcutaneously.  Mr.  Lee 
added  the  temporary  compression  above  and  below,  which  so  greatly  tends  to  the  patient's 
safety. 
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stocking  should  be  worn.    If  there  is  an  ulcer  the  patient  should  be  kept  in 
bed  till  it  heals. 

Recently  many  cases  of  varices  requiring  operative  interference  have  been 
treated  by  complete  excision,  or  by  excision  of  a  considerable  length  of  the 
varicose  vein,  and,  in  the  words  of  Mr.  Davies  Colley,  this  operation  'bids 
fair  to  supersede  all  other  plans  of  operative  treatment.'  The  operation  of 
complete  excision,  originally  recommended  by  Celsus,  has  been  reintroduced 
into  practice  by  Mr.  Marshall,'  and  is  very  generally  adopted  by  surgeons. 
When  the  coats  of  the  vein  are  thickened  and  hypertrophied,  the  operation 
is  a  comparatively  easy  one,  and  with  strict  antiseptic  precautions  is  not 
attended  with  much  risk  ;  whilst  at  the  same  time  the  permanency  of  the  cure 
is  much  more  assured  than  by  the  other  operations  formerly  in  vogue. 

There  are  a  few  other  affections  of  veins,  which,  however,  are  more  patho-  Otiier 
logical  products  than  surgical  diseases.    The  veins  are  pecuharly  liable  to  ofveiS' 
hypertrophy  and  atrophy,  according  as  the  variations  of  the  circulation  throw 
the  blood  into  anastomosing  channels  or  the  removal  of  parts  deprives  the 
vems  of  their  chief  function. 

Calcareous  degeneration  of  veins  is  also  spoken  of,  but  it  seems  doubtful 
whether  it  is  not  usually  a  peculiar  arrangement  of  phlebohthes.  No  disease 
'  is  known  in  veins  corresponding  fo  the  atheroma  of  arteries. 

Malignant  tumours  frequently  grow  into  veins  ;  and  every  museum  con- 
tains specimens  of  cancer  protruding  into  the  cavity  of  some  large  vein. 
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The  absorbent  vessels  are,  though  very  rarely,  the  seat  of  fistulous  openings.  Lymphatic 
through  which  their  secretion  is  poured  out  on  the  surface  of  the  body.  This  ^^tula. 
occurs  more  often  in  the  groin,  scrotum,  and  labium  than  in  any  other  part, 
and  is  sometimes  the  result  of  a  wound  ;  at  other  times  it  proceeds  from  a 
varicose  condition  of  the  vessels,  the  cause  of  which  is  obscure,  but  which 
is  often  associated  with  elephantiasis  of  the  lower  part  of  the  limb.^  Dr. 
Yandyke  Carter  has  noticed  that  in  a  case  of '  chylous  urine  '  a  quantity 
of  lymph  was  poured  out  of  a  minute  opening  in  the  thigh,  and  he  believes 
that  in  some  at  least  of  these  cases  there  is  a  preternatural  communication 
between  the  receptaculum  chyli  or  some  of  its  large  branches  and  the  urinary 
passages,  complicated  with  obstruction  of  the  main  lacteals  and  a  varicose 
state  of  the  lower  lymphatics.^ 

Beyond  attention  to  position,  careful  pressure  by  strapping  or  bandages, 
and  avoidance  of  accumulation  in  the  bowels,  I  do  not  see  Avhat  can  be  done 
in  such  cases. 


_  The  commonest  surgical  affection  connected  with  the  lymphatic  system  Inflamma- 
is  the  mfiammation  which  so  commonly  attends  wounds,  and  which  affects 

either  the  absorbent  vessels  themselves  (inflamed  absorbents-lymphangitis  ;  a,?of  the' 

angeioleucitis),  or  the  glands  (inflamed  glands— lymphadenitis),  or  both.  R'la»ds. 

Inflammation  of  the  absorbents  is  usually  excited  by  a  wound,  but  this  is 
not  invariably  the  case:  the  poison  may  be  absorbed  through  mucous  mem- 

'  'Lancet,' vol.  i.  1875,  p.  113. 
Some  other  hypertrophic  diseases  besides  the  common  elephantiasis  are  now  believed 
to  depend  on  a  similar  enlargement  of  the  lymph-channels,  e.g.  macroglossia. 
'  'Med.-Chir.  Trans.' vol.  xlv.  . 
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branes,  and  even  skin  in  which  there  is  no  scratcli  or  abrasion  to  be  foinid. 
If  severe,  the  disease  commences  with  considerable  fever  and  rigors-  soon 
red  lines  are  seen  running  up  the  course  of  the  lymphatics,  and  terminating 
at  the  nearest  gland.  This  is  often  accompanied  by  sharp  pain,  and  always 
by  great  tenderness.  The  redness  and  tenderness  are  easily  distinguished 
from  those  which  are  found  in  phlebitis,  inasmuch  as  the  lines,  though  much 
thicker  than  the  absorbent  vessels,  are  far  less  extensive  than  would  be  caused 
by  inflammation  of  the  cellular  tissue  around  the  veins,  and  the  red  streaks 
run  in  the  course  of  the  absorbents,  not  in  that  of  the  veins.  The  redness 
in  all  cases  ceases  at  the  gland  or  glands  to  which  the  absorbents  run  ;  and 
those  glands  are  tender,  red,  and  hot,  and  they  are  very  liable  to  suppuration, 
which  involves  mainly  the  cellular  tissue  around  the  gland,  and  which  on  its 
subsidence  does  not  seem  to  leave  the  gland  permanently  impaired  in  func- 
tion, though,  no  doubt,  suppuration  takes  place  in  the  tissue  of  the  gland,  as 
well  as  in  that  which  surrounds  it.  In  rare  cases  there  are  abscesses  m  the 
course  of  the  lymphatic  before  it  reaches  the  gland. 

Inflammation  of  a  gland,  however  (adenitis),  occurs  constantly  without 
any  previous  inflammation  of  the  lymphatics  Avhich  supply  it,  as  we  see  every 
day  in  the  cervical  glands,  in  the  bubo  of  gonorrhoea  and  syphihs,  and  in  a 
thousand  other  cases. 

The  inflammation,  or  bubo,  seems  in  all  cases  conservative— the  products 
of  inflammation  are  resolved  in  the  gland,  and  instead  of  passing  into  the 
mass  of  the  blood  to  excite  fermentation  and  scepticaemia,  they  are  expended 
in  the  production  of  an  abscess  which,  in  all  ordinary  cases,  is  a  mere  local 
trouble.  There  are,  of  course,  exceptions  to  this,  and  they  have  been  already 
alluded  to  in  the  chapter  on  Poisoned  Woimds  (p.  79) ;  but  it  remams  true 
that  inflammation  of  the  absorbent  glands  is  a  safeguard  against  the  passage 
of  poisonous  material  into  the  blood,  and  one  which,  considering  the  constant 
occm'rence  of  the  danger,  is  very  efiicient. 

The  treatment  of  inflamed  absorbents  is  generally  very  simple.  The 
primary  cause  of  the  inflammation  should  be  sought  for,  and  the  womid^ 
if  any,  at  once  cleansed  with  carboHc  or  corrosive  subhmate  lotion,  any 
pent-up  pus  evacuated,  and  the  part  dusted  over  with  iodoform.  The  in- 
flamed vessels  must  be  treated  with  rest,  and  the  application  of  warmth  i& 
generally  grateful  to  the  patient.  Perhaps  the  most  universally  employed 
remedy,  and  to  my  mind  the  best,  is  belladonna.  Equal  parts  of  glycerine 
and  extract  of  belladonna  are  thickly  smeared  along  the  inflamed  vessels,, 
and  then  a  fomentation  is  appHed.  Some  surgeons  prefer  warm  Goulard- 
lotion  with  opium.  The  bowels  should  be  freely  purged ;  and  the  general 
treatment  should  be  the  same  as  for  erysipelas,  to  which  this  disease  bears- 
such  a  close  relationship. 

Inflammation  of  the  absorbent  glands  requires  the  same  general  treat- 
ment. Locally,  warm  poultices  are  the  best  application.  It  is  an  error,  I 
think,  to  believe  that  poultices  promote  suppuration  ;  on  the  contrary,  they 
seem  to  prevent  it  when  it  is  preventible,  though  Avhen  it  has  commenced 
they  soften  and  relax  the  tissues  ^  and  facilitate  the  progress  of  the  matter 
towards  the  skin.  As  soon  as  matter  is  detected  the  abscess  should  be  freely 
opened. 

If  the  inflammation  remains  long  in  a  chronic  state  nothing  is  so  useful  as 
a  blister.  In  some  cases  it  causes  the  recession  of  the  inflammation  and  sub- 
sidence of  the  glandular  enlargement ;  more  commonly  it  brings  the  abscess 
to  a  head. 
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The  glands  sympathise,  or,  more  properly  spealdng,  are  involved,  in  a  great  Affections 
number  of  different  kinds  of  inflammatory  and  constitutional  diseases — in  ?f&i»'?ds 

1  -T  1  -11        f  ix  viinous 

struma,  syphilis,  and  cancer  especially.  Strumous  glands  are  most  common  diseases, 
in  the  neck,  and  often  appear  to  be  affected  without  any  evidence  of  any 
primary  lesion  in  those  parts  from  which  they  derive  their  lymph.  But  there 
is  very  little  doubt  that  though  in  any  given  case  we  may  be  unable  to  dis- 
cover any  peripheral  lesion  which  initiated  the  gland  affection,  neverthe- 
less some  such  lesion  really  existed.  In  a  certain  percentage  of  cases  there 
is  abundant  evidence  in  the  shape  of  some  cutaneous  eruption  on  the  scalp 
or  face,  caries  of  the  teeth,  &c.,  of  the  cause  of  the  glandular  enlargement ;  but 
in  the  majority  of  cases  this  is  not  so,  and  then  the  source  of  irritation  is  to 
be  sought  in  the  mucous  membrane  of  the  mouth  or  throat,  and,  failing  this, 
in  the  mucous  membrane  lining  the  nasal,  aural,  or  ocular  surfaces ;  and  though 
in  some  cases  after  the  most  diligent  search  no  peripheral  lesion  can  be  found, 
nevertheless  it  is  almost  certain  that  some  such  lesion  has  existed  and  has 
been  the  initial  cause  of  the  gland  enlargement,  and  that  the  irritation  has 
been  propagated  from  the  mucous  or  skin  surface  to  the  lymphatic  glands  of 
the  neck.  The  disease  in  the  first  instance  consists  of  an  enlargement  and 
ceUular  infiltration  of  the  gland  structure,  the  cellular  infiltration  generally 
appearing  in  patches  towards  the  centre  of  the  gland.  Then  large  '  epithehoid  ' 
cells  make  their  appearance,  and  sometimes  typical  tubercle  with  giant  cells 
occupied  by  the  tubercle  bacillus.  If  the  disease  progresses,  caseation  takes 
place  in  these  tubercular  masses,  and  the  whole  gland  becomes  fused  into  a 
cheesy  mass,  and  softening  and  suppuration  quickly  follow.  The  glands  which 
were  at  first  isolated  and  freely  movable  become  fixed  and  agglutinated 
together  and  to  surrounding  parts  ;  they  then  soften,  and  evidence  of  suppura- 
tion is  apparent. 

In  the  early  stage,  before  actual  caseation  takes  place,  the  condition  is 
recoverable  from,  and  the  glands  may  return  to  their  natural  state.  The 
treatment  consists  in  removing  if  possible  the  peripheral  irritation  which  was 
the  cause  of  the  gland  enlargement.  The  general  and  constitutional  treat- 
ment of  scrofula  (page  386)  must  be  rigidly  carried  out,  and  benefit  may  be 
obtained  by  local  means,  such  as  counter-irritants.  At  all  events,  no  harm 
can  be  done  by  their  judicious  employment.  But  if  there  is  evidence  that 
the  glands  are  caseating  and  softening,  as  shown  by  their  becoming  fused 
together  and  to  surrounding  parts,  there  is  a  clear  indication  for  the  necessity 
of  thoroughly  eradicating  them.  Not  only  because,  if  this  is  not  done,  an 
abscess  will  form  which  will  show  little  tendency  to  repair,  but  form  a 
suppurating  tract  with  undermined  edges,  which  may  go  on  discharging  for 
months  or  years,  deteriorating  the  patient's  health  ;  but  also,  and  chiefly, 
because  the  suppurating  gland  may  form  the  focus  from  which  the  inoculation 
of  the  system  with  elements  favouring  the  development  of  general  tuberculosis 
may  take  place.  This  plan  of  treatment  has  been  strongly  advocated  by  Dr. 
Clifford  Allbutt,  in  a  paper  read  before  the  International  Congress  in  1881," 
in  which  he  comes  to  the  following  (amongst  other)  conclusions  :  (1)  '-That 
especially  by  surgical  dissection,  the  disease  may  be  promptly  removed  and 
the  patient  cured  in  a  few  weeks  ;  (2)  that  by  this  method  disfigurement,  if 
not  wholly  averted,  is  reduced  to  the  least  amount ;  and  (3)  that  the  subse- 
quent health  is,  after  such  procedure,  re-established  in  a  way  that  is  not  pos- 
sible under  any  other  mode  of  cure,  and  that  the  risk  of  future  phthisis  or 
other  malady  caused  by  septic  absorption  is  averted.'  As  a  rule  the  treatment 

'  '  Trans.'  vol.  ii.  p.  82. 
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is  best  accomplished  by  scraping— a  method  which  is  apphcalole  to  all  glands 
when  they  have  casoated  or  begun  to  soften.  The  gland  is  freely  incised,  and 
every  particle  of  morbid  tissue  carefully  scraped  away  with  a  Volkma'nn's 
spoon  or  other  suitable  instrument.  Mr.  Teale,'  who  operated  in  most  of 
Dr.  Allbutfs  cases,  points  out  that  frequently  there  is  a  degenerate  gland 
beneath  the  deep  fascia,  which  communicates  with  the  superficial  parts  by  a 
small  opening  only  large  enough  to  admit  a  director.  This  should  be  borne 
in  mind  in  any  scraping  operation,  and  if  such  a  small  opening  in  the  deep 
fascia  is  found  it  should  be  freely  incised  and  the  underlying  gland  thoroughly 
scraped  out.  Occasionally,  instead  of  scraping,  formal  excision  is  resorted  to 
in  cases  where  there  are  only  one  or  two  greatly  enlarged  glands  which  show 
no  tendency  to  fuse  together  or  to  adjacent  parts. 

Mr.  Treves  ^  speaks  favourably  of  the  results  of  operations  on  strumous 
glands  with  the  thermo-cautery,  which  he  thus  describes  :  '  I  use  a  fine  point 
of  the  thermo-cantery  about  the  size  of  a  No.  7  catheter.  This,  being  heated 
to  a  bright-  red  heat,  is  thrust  through  the  skin  into  the  substance  of  the 
gland,  and  is  passed  in  several  directions  through  the  gland-tissue  before  it 
is  withdrawn.  If  there  are  any  purulent  collections  in  the  tumour,  they 
have  free  exit.  The  hole  formed  by  the  cautery  remains  patent  for  some 
time,  and  allows  any  broken-down  tissue  to  be  discharged.  As  a  rule,  very 
little  reaction  follows.  In  many  cases  scarcely  any  discharge  follows  the 
application  of  the  cautery  point,  but  the  gland  in  a  few  days  begins  to  shrmk, 
and  very  commonly  ceases  to  give  any  more  trouble.  In  only  one  instance 
out  of  some  twenty  did  the  skin  become  undermined.  This  procedure  is 
applicable  to  almost  any  glands  that  have  attained  the  size  of  a  walnut,  and 
answers  admirably  in  the  case  of  large  adherent  lobulated  masses.  It  is  not 
applicable  to  gland  tumours  that  are  still  freely  movable.' 

The  treatment  of  syphihtic  glands  resolves  itself  into  that  of  the  constitu- 
tional affection  on  which  it  depends.  Cancerous  glands  usually  admit  of  no 
treatment,  unless  the  surgeon  thinks  fit  to  regard  them  as  part  of  the  primary 
tumour  and  extirpate  them  along  with  it. 

'  '  System  of  Surgery,'  3rd  ed.  vol.  i.  p.  233. 
^  '  Med.  Times  and  Gaz.'  vol.  i.  1885,  p.  37. 
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CONGENITAL  MALFORMATIONS. 


Tk;.  280.  Diagram  of  tlie  common 
single  harelip.— Holmes's '  Surg.  Dis. 
of  Childhood.' 


Harelip  is  one  of  the  commonest  of  all  the  congenital  deformities.  It  is 
named  from  the  general  resemblance  which  no  doubt  it  bears  to  the  cleft  lip 
of  the  hare  ;  though,  as  Sir  W.  Fergusson  remarks,  the  resemblance  fails  in 
this  important  particular,  that  the  cleft  in  the  hare's  lip  is  in  the  middle  line, 
which  it  hardly  ever  is  in  the  malformation.'  It  is  often  hereditary,  and  in 
children  who  sufi'er  from  it,  or  in  members  of  the  same  family,  other  defor- 
mities are  often  found.  (See  a  remarkable  in- 
stance in  Cooper  Forster's  '  Surgical  Diseases 
of  Children,'  p.  30.)  Harelip  may  be  divided 
into  simple,  double,  and  comphcated. 

In  simple  harelip  there  is  a  cleft  through 
the  upper  lip,^  on  one  side  of  the  middle  line, 
but  no  other  deformity.  The  cleft,  for  some 
unknown  reason,  is  usually  on  the  left  side,  and 
it  generally  extends  from  the  nostril  to  the  free 
edge  of  the  lip.  The  nostril  also  is  expanded 
on  the  affected  side.  These  features  are  shown 
on  the  appended  diagram,  which  shows  also 
what  is  very  common  in  harelip,  viz.  that  the  vertical  extent  of  one  side  of 
the  cleft  is  less  than  that  of  the  other. 

In  some  cases  this  inequality  is  still  more  marked ;  and  in  others,  again, 
the  two  halves  of  the  lip  lie  on  different  levels  (Figs.  281,  282). 

The  cure  of  the  simplest  cases  of  this  deformity  is  very  easy.  Nothing  is 
required  except  to  pare  off  an  amount  of  tissue  from  either  side  of  the  cleft 
sufficient  to  refresh  the  whole  thickness  of  the  lip  on  both  sides,  and  then  to 
bring  the  two  sides  together  with  the  harelip  suture.  Before  paring  the 
edges  it  is  well  to  turn  out  the  two  parts  of  the  lip,  and  divide  any  adhesion 
to  the  jaw  which  might  possibly  displace  either  half.  A  few  points  in  this 
little  operation  call  for  more  detailed  notice.  1.  As  to  the  age  at  which  to 
operate.  In  simple  cases  there  is  no  reason  at  all  why  the  operation  should 
not  be  done  at  the  earliest  age  at  which  the  infant  is  seen.  It  has  even  been 
done  on  the  first  day  of  life  ;  but  this  is  hardly  desirable  ;  and  as  there  is  no 
hurry  (for  the  defect  occasions  no  impediment  to  suckhng),  it  is,  on  the 
whole,  better  to  wait  till  the  child  is  two  or  three  months  old,  and  is  seen  to 
be  healthy  and  vigorous.  Weakly  infants  should  not  be  operated  on,  as  a 
general  rule.  2.  As  to  administering  chloroform  or  ether.  This  seems  to 
me  unnecessary,  since  the  operation  is  so  soon  over  ;  but  there  is  no  objec- 

'  In  one  instance  of  extensive  deformity  figured  by  Mr.  Pollock  ('  Syst.  of  Surg.'  3rd 
ed.  vol.  ii.  p.  501)  the  cleft  was  in  the  middle  line,  and  Eokitansky  refers  to  another  case  ; 
but  both  these  were  instances  of  complete  cleft  of  the  palate,  and  the  incisive  bone  was 
absent.    I  have,  however,  heard  of  a  case  in  which  simple  harelip  was  median. 

■  As  surgical  curiosities  clefts  of  the  lower  lip  or  clefts  of  the  cheek  have  bee.n  re- 
corded.—See  Holmes's  '  Surgical  Diseases  of  Childhood,'  2nd  ed.  p.  127. 
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which  the  child  IS  to  be  placed.  I  prefer  tlie  child  in  the  recumbent  position 
on  the  opei-ating-table  ;  with  an  assistant  behind  the  child,  who  steadies  the 
head  with  the  palm  of  the  hand  on  either  side,  whilst  at  the  same  time  he 
compresses  the  two  sides  of  the  lip  between  his  finger  and  thumb.  A  pair 
ol  double  forceps  has  been  introduced  by  Mr.  T.  Smith  for  holding  both  sideg 
of  the  hp  Avith  a  sort  of  clamp,  and  this  may  be  useful  in  the  absence  of  a 
tramed  assistant ;  but,  as  a  general  rule,  it  is  superfluous.  4.  As  to  the  in- 
struments I  much  prefer  the  Imife ;  some  surgeons,  I  believe,  still  use 
scissors,  which  are  inferior,  inasmuch  as  they  only  allow  of  a  single  straight 
incision,  whilst,  as  I  shall  presently  show,  it  is  often  necessary  to  modify  the 
direction  of  the  incision  in  various  ways.  5.  As  to  the  suture.  '  The  hare- 
hp  suture  ■  will  be  found  figured  in  the  chapter  on  'Minor  Surgery  '  and  it  is 
a  very  efficient  and  secure  method  of  holding  the  parts  together  till  union  is 
complete.  But  it  has  the  drawback  that  the  needles  may  make  a  small  scar 
at  each  of  their  points  of  puncture.  This  usually  depends  on  their  having 
been  kept  m  too  long.   If  withdrawn,  as  they  should  be,  in  forty-eight  hours 


Fig.  281.   A  drawing  from  life  of  a  hai-elip         Pw.  282.   Harelip  showing  the  two  parts  on  different 
Childhood"    ^"^"'■-^"^"^"^  ^  Siirg.  Dis.  of  cMldh"'  '\'       ""«1™l.-Holmes's  •  Surg!  Dis  of 

they  usually  leave  no  mark  ;  and  it  seems  useless  to  keep  them  in  longer  than 
this,  since  they  are  more  likely  to  do  harm  by  setting  up  suppuration  than 
good  by  keeping  the  parts  in  apposition.    However,  if  the  lip  is  small,  there 
is  no  real  need  for  the  needles.    The  mterrupted  or  continuous  suture 
answers  perfectly,  and  is  best  made  of  silver  wire.    Some  surgeons  prefer  to 
clamp  the  wire  with  shot,  or  with  a  button  of  some  kind.'   But  whatever  be 
the  material  or  form  of  the  suture,  it  is  essential  that  it  should  bring  the 
whole  of  the  lip  in  apposition,  i.e.  that  the  suture  should  be  placed  close 
upon  the  mucous  membrane— and  that  for  two  reasons.    First,  that  as  the 
coronary  arteries  lie  between  the  muscles  and  mucous  membrane  a  too 
superficial  suture  might  leave  them  uncommanded,  and  they  would  bleed 
into  the  mouth ;  and,  secondly,  that  if  the  whole  lip  were  not  brought  to- 
gether the  resulting  cicatrix  might  be  too  weak  to  bear  the  traction  of 
the  muscles  and  might  give  way.    Generally  a  fine  suture  at  the  edge  of 
the  lip  is  necessary  in  order  to  maintain  the  perfect  evenness  of  the  red  fine 
there. 

'  An  ingenious  clamp  was  lately  introduced  by  my  colleague  Mr.  Pollock  under  the 
name  of  the  '  gun-nipple  button.' 
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The  child  should  be  put  to  the  breast  as  soon  as  the  operation  is  over, 
and  very  soon  forgets  it. 

After  two  days  the  whole  of  the  suture  should  be  well  oiled  and  with- 
drawn, the  two  parts  of  the  lip  being  held  firmly  together  with  the  fingers, 
while  two  or  three  long  straps  of  plaister  are  applied,  taking  hold  of  the 
cheeks  by  means  of  broad  ends,  while  their  narrower  central  parts  cover  the 
Avound. 

In  cases  where  the  inequality  between  the  two  parts  is  great  the  simple 
operation  will  not  give  a  satisfactory  result.    It  is  then  better  to  leave  the 


Holmes's  'Surg.  Dis.  of  Chiklliood.' 


flap  on  the  narrower  side  attached  by  its  base,  and  to  slope  off  the  incision 
on  the  broader  side,  as  shown  in  Fig.  283.  The  flap  left  attached  on  the 
narrower  side  is  implanted  into  the  broader  flap,  and  fills. up  the  gap  which 
would  otherwise  be  left.  Of  course,  if  the  pendulous  flap  seems  too  large 
for  the  gap,  it  may  be  trimmed  away  as  much  as  necessary.  In  other  cases, 
where  both  sides  of  the  cleft  are  much  inferior  in  depth  to  the  rest  of  the 
lip,  both  flaps  or  portions  of  them  may  be  left  attached  at  their  lower  part, 
turned  down,  and  sewn  together,  so  as  to  form  a  prominent  tubercle.  This 


Fig.  284.  Diagi-ani  of  Clemot's  operation  for  iucomplete  harelip,  a  shows  the  ftirrow  which  xiuites  the  two 
halves  at  the  lip  ;  b  the  iucision  on  one  side,  which  runs  down  towards  but  not  to  the  red  edge  of  the  lip. 
The  second  figure  shows  these  flaps  drawn  down  and  the  suture  which  unites  the  wound,  -which  is  now 
of  adianjond  shape.— Holmes's  'Surg.  Dis.  of  Childliood.' 

tubercle,  though  it  may  appear  redundant  at  first,  will  gradually  become 
modelled  down. 

Closely  allied  to  this  operation  (which  bears  the  name  of  Nelaton)  is  a  incomplete 
proceeding  introduced  by  M.  Clemot  for  the  cure  of  cases  of  incomplete  hare- 
lip,  i.e.  clefts  which  do  not  extend  into  the  nostril.  It  consists  (Fig.  284) 
in  making  an  incision  like  a  V  reversed  around  the  cleft,  leaving  both  flaps 
attached  at  their  base,  and  drawing  them  down,  so  as  to  form  a  diamond- 
shaped  wound,  which  is  then  sewn  together,  and  thus  a  considerable  protuber- 
ance is  substituted  for  the  cleft. 


Double 
harelip, 


Compli- 
cated 
harelip. 


Fig.  285.   Diagram  of  double  harelip.  - 
Holmes's  'Surg.  Dis.  of  Childhood.' 
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though  the  Lrr^fek  lm  tjiZ;''^:''     '^'^  operatic. 

greater.   In  this  form  of  malformation  there 

IS  a  mechau  tubercle,  bounded  on  either  side 

by  clefts,  of  which  very  commonly  one  reaches 

into  the  nostril,  while  the  other  does  not,  or 

both  may  be  complete.  The  nose  is  depressed 

and  he  nostrils  widened.   The  incisive  bone 

which  corresponds  to  the  median  tubercle' 

carries  generally  four  teeth,  but  their  number 

vanes.  Li  uncomplicated  harelip  there  is  no 

actual  fissure  in  the  bony  palate,  nor  any 
malposition  of  the  os  incisivum,  though  some 
trace  of  a  cleft  on  one  or  both  sides  is  not 
mfrequently  noticed  on  close  examination. 

The  operation  for  uncomphcated  double  =   — 

harelip  consists  in  paring  both  sides  of  the  median  tubercle  by  two  incisions 
meetmg  m  a  pomt  below,  so  as  to  leave  ii.  the  centre  a  triangula  pi  e  ^h 
Its  base  upwards.    The  edges  of  the  two  lateral  portions  of 'the  lip  ar  e'  h  n 

ZClen^.r  ''f'^'  '""^  P--'        below  this 

other     A  ^-""V     7'^'  °f       lip)  each 

mrt  ^nA  ?  «°^^«i^^^--ble  traction  on  this  lower 

pait,  and  a  gap  or  fissure  generally  exists  after  this  simple  operation,  it  is  often 
advisable  to  leave  part  or  the  whole  of  the  lateral  flaps  attached  and  to  ii^plant 
them  into  each  other,  to  fill  up  the  gap.  . 

..1  ^^'^^f  f^'^l'f^Sle  or  double,  may  be  comphcated  with  fissure  of  the 
palate,  and  when  this  is  the  case  in  double  harelip  the  hacisive  bone  often  pro- 
jects considerably,  and  appears  to  hang  on  to  the  end  of  the  nose  (Fi-  287) 
In  such  cases,  or  in  single  harelip  when  the  two  portions  of  the  jaw°ai-e  on 
a  different  level  (Fig.  282),  the  gap  may  be  very  wide,  and  there  will  be  much 
difficulty  m  fiUmg  it  up.    Hence  the  importance  of  not  removing  any  of  the 
already  existing  tissue  if  ft  can  possibly  be  saved  and  made  available  for  that 
purpose.  It  would  be  out  of  place  here  to  describe  all  the  mgenious  operations 
which  have  been  invented  for  the  cure  of  complicated  harelip.    I  will  hmit 
myself  to  two  or  three  of  the  more  useful.   In  cases  with  very  extensive  cleft 
or  with  a  projection  of  one  portion  of  the  jaw,  the  'operation  of  Giraldes  '  > 
will  be  found  useful.    Flaps  are  cut  on  either  side,  and  are  left  attached  on 
one  (the  right  m  the  diagram)  by  the  lower,  on  the  other  (the  left  in  the  dia- 
gram) by  the  upper  end,  the  incisions  being  carried  round  the  nose  as  far  as 
may  be  deemed  necessary  (Fig.  288).   The  flap,  attached  by  its  lower  end,  is 
then  turned  downwards,  so  that  its  red  edge  forms  the  border  of  the  lip,  while 
the  other  is  drawn  upwards  towards  the  nostril,  and  they  are  thus  dovetailed 
together  with  mterrupted  sutures.    If  the  surgeon  thinks  it  safer  he  can  sup- 
port his  sutures  for  a  day  or  two  by  a  harelip-pin  in  the  centre. 

When  the  median  tubercle  projects  (Fig.  287)  ft  is  often  removed  with  the 
cuttmg-phers  before  the  operation,  the  skin  covering  it  being  saved,  either  to 
fit  into  the  gap  or  to  sew  on  to  the  central  incision  and  help  to  form  the 
columella  ;  and  if  the  projection  be  very  great  and  the  portion  of  bone  much 
isolated  it  may  be  weU  to  follow  this  course.    But  if  the  incisive  bone  can  be 


'  '  Le9ons  cliniques  sur  les  Mai.  Chir.  des  Enfants,'  1868,  pp.  155-G. 
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preserved  it  will  be  found  useful  in  preventing  the  extremely  disagreeable, 
underhung  appearance  which  its  removal  gives  to  the  profile.^  There  are 
several  ways  of  dealing  with  this  projection.  The  easiest,  but  also  the  rudest 
and  least  secure,  method  is  to  break  it  from  the  vomer  and  press  it  back  into 
the  cleft  between  the  two  halves  of  the  upper  jaw.  A  better  plan  is  either  to 
make  an  incision  with  a  strong  pair  of  scissors,  through  the  septum,  or,  as 
recommended  by  Blandin,  to  cut  out  a  triangular  piece  from  the  septum. 


Fig.  286.   Front  view  of  double  harelip  with,  projec-        Fi&.  287.   Side-view  of  the  same  case.— Holmes's 
tion  of  iutermaxillary  bone.  '  Surg.  Dis.  of  Childhood.' 

This  allows  the  surgeon  to  press  back  the  intermaxillary  portion  between  the 
two  maxillfe.  Bruns  recommends  that  the  two  parts  of  the  septum  nasi  be 
drawn  together  with  sutures  ;  but  this  recommendation  is  by  no  means  easy 
to  carry  out  in  practice  :  and  Langenbeck  fixes  the  intermaxillary  portion  by 
sutures  to  the  maxillae.  It  is  very  true  that  the  intermaxillary  portion  thus 
replaced  often  remains  more  or  less  loose,  and  it  is  also  true  that  the  teeth 
which  it  contains  are  often  misplaced,  but  they  can  be  drawn,  and  the  incisive 


Fl».  288.  Giraldes'  operation  for  hnrelip.— Holmes's  '  Surg.  Dis.  of  Childhood.' 


bone  will  form  a  useful  support  for  a  tooth-plafce  when  the  median  tubercle 
has  been  thus  depressed.  The  case  is  then  to  be  dealt  with  as  any  other  com- 
plicated case  of  harelip,  and  in  doing  so  the  surgeon  must  always  remember 
the  great  benefit  which  may  be  obtained  in  relieving  tension  and  favouring 
the  adaptation  of  the  flaps  by  carrying  incisions  round  the  nostrils. - 

'  See  two  figs.  Nos.  21  and  2.5,  in  my  book  on  '  Surgical  Dise.ases  of  Childhood.' 
-  See  S6dillot,  '  Conlributions  i\  la  Chirurgie,'  vol.  ii.  p.  622. 
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Fissured 
palate. 


In  these  operations  for  wide  cleft  the  use  of  Hainsby's  truss  to  support 
and  press  to;?e  her  the  flaps  is  very  advisable,  as  it  prevents  dragging  o 
the  sutures  without  opposing  any  impediment 
to  sucldin". 

The  operation  for  harelip,  if  practised  with 
moderate  dexterity,  and  on  healthy  children, 
almost  always  succeeds  in  simple  cases,  and  usu- 
ally even  in  those  which  are  more  complicated. 
It  is  not,  however,  devoid  of  danger,  either  from 
the  exhaustion  of  hfemorrhage,  or  from  dipthe- 
ritic  or  other  unhealthy  inflammation  of  the 
wound.  Failure  of  primary  union  sometimes 
occurs,  and  in  such  cases  it  may  be  advisable, 
when  the  granulations  from  the  two  cut  surfaces 
look  quite  healthy,  to  bring  them  together  again 
with  sutures  or  strapping,  and  so  .attempt  a  cure 
by  '  secondary  adhesion  '  (see  page  27). 

Fissured  palate  is  a  malformation  which  often  exists  along  with  harehp 
but  also  very  often  without  it.  When  the  fissure  is  confined  to  the  soft  palate' 
or  extends  only  through  a  part  of  the  bony  palate,  there  wiUbe  no  deformity 
of  the  hp  ;  whilst  if  harelip  is  complicated  with  fissure  of  the  hard  palate  the 


Fig.  289.  Halnsby's  trusB. 


Fig.  290.   Smith's  gag  for  staphyloraphy. 


cleft  generally  extends  through  the  whole  mouth,  from  the  red  edge  of  the 
lip  in  front  to  the  uvula  behind. 

Three  grades  of  this  deformity  may  be  described  :  (1)  simple  fissure  of  the 
soft  palate  ;  (2)  fissure  of  the  soft  and  part  of  the  hard  palate  ;  (3)  complete 
cleft. 

The  simple  fissure  of  the  soft  palate  is  an  affection  which  is  now  treated  ■ 
with  almost  uniform  success.     The  operation  which  was  introduced  into 
general  practice  by  Roux,  and  was  perfected  by  Sir  W.  Fergusson,  Avas  applied 
exclusively  to  adults,  or  at  least  to  persons  above  the  age  of  puberty  who 
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could  entlure  the  pain  of  tlie  operation,  and  assist  the  surgeon  during  its  per- 
formance. Since  that  time,  Mr.  T.  Smith,  by  the  invention  of  the  gag  which 
bears  his  name,  and  the  use  of  anfesthetics,  has  rendered  it  possible  to  operate 
in  early  infancy,  before  the  child  has  acquired  that  vicious  habit  of  defective 
articulation  which  is  so  difficult  afterwards  to  unlearn.'  The  only  infirmity 
of  any  consequence  which  is  connected  with  the  minor  grades  of  the  mal- 
formation is  the  defect  of  articulation.  Children  easily  acquire  the  power  of 
deglutition,  though  perhaps  at  first  some  of  the  fluid  will  run  out  at  the  nose  ; 
and  patients  with  fissured  palates  are  usually  as  healthy  and  well  nourished  as 
any  others.  But  the  defect  in  speaking  is  a  most  serious  impediment  to  the 
education  and  comfort  of  a  young  person,  and  it  is  of  great  importance  to 
remedy  it  as  early  as  possible.  Cases  have  been  operated  on  with  success  at 
the  very  earhest  periods  of  life  ;  but  there  is  some  little  risk  hi  so  doing  from 
the  bleeding,  and  there  is  much  greater  probability  of  failure  from  non-union 
of  the  wound,  in  consequence  of  some  of  the  numerous  disturbances  of  health 
to  which  infants  are  liable,  so  that  the  age  of  three  or  four  is  generally 
selected.    The  operation  consists  in  first  paring  the  edges  of  the  cleft,  then 


Fig.  J91. — Sniitli's  needle  for  passing  tlio  sutures  iu  cleft  palate. 

passing  sutures  through  the  flaps,  and  bringing  the  edges  together  in  their  Operation 
whole  extent,  and,  finally,  dividing  the  muscles  sufficiently  to  obviate  any  p^^j^^g^yj' 
traction  on  the  sutures.     The  patient  being  fully  anfesthetised,  the  gag  staphyio- 
here  represented  (Fig.  290)  is  to  be  introduced  closed  and  then  dilated  to  '^^P^^y- 
its  full  extent,  it  having,  of  course,  been  carefully  fitted  to  the  mouth  on 
a  previous  day.    Then  the  edge  of  one  of  the  halves  of  the  palate  is  to  be 
seized  with  a  long  pair  of  clawed  forceps,  and  the  whole  edge  (including  the 
part  which  has  been  grasped  by  the  forceps)  rapidly  removed,  and  the  same 
on  the  other  side.    If  the  surgeon  be  completely  ambidextrous  this  is  most 
rapidly  done  by  changing  the  knife  into  the  left  hand  ;  but  most  operators  find 
it  more  convenient  to  cross  the  hands.    Then  the  sutures  are  passed  rapidly 
through  each  flap.    This  can  be  easily  done  by  means  of  the  very  ingenious 
needle  inventedbyMr.  Smith  (Fig.291)  ,which  allows  of  the  suture  being  passed 

'  Other  operators  had  made  use  of  chloroform,  and  had  obtained  some  success,  about 
the  same  time  as  Mr.  Smith's  earliest  operations  (see  note  on  p.  118  of  the  second  edition 
of  my  work  on  the  '  Surgical  Treatment  of  Children's  Diseases  ') ;  but  the  merit  of  intro- 
ducing the  operation  in  infancy  into  general  use  certainly  belongs  to  him.  Mr.  Smith's 
paper  will  be  found  in  '  Med.-Chir.  Trans.'  vol.  li. 
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tluough  both  sides  ol  the  cleft  at  once.  The  sutures  are  then  twisted  and  cut 

i^l    \7f\    "  i«  left  long 

n  order  that  he  surgeon  may  put  the  palate  on  the  stretch  by  drawinr.  on 
that  suture  while  he  divides  the  muscles. 

All  this  having  been  completed,  the  surgeon  proceeds  to  divide  the  muscles 
by  passing  a  fine  knife  (that  used  for  paring  the  edges  will  answer  perfectly) 
through  the  palate  close  inside  the  hamular  process,  and  drawing  its  edge  as 
far  along  the  upper  surface  of  the  soft  palate  as  may  be  necessary  to  paralyse 
he  action  of  the  evator  palati  (Fig.  292).  A  very  slight  acquaintance  with 
the  anatomy  of  the  soft  palate  will  suffice  to  prove  the  correctness  of  the 
opmion  ex^-essed  by  Sir  W.  Fergusson,  that  the  division  of  this  muscle  is 
tiie  most  effectual  and  necessary  method  of  obviating  any  traction  on  the 
eages  of  the  wound  after  staphyloraphy.  But,  after  its  division,  should  there 


if  °l  the  inuscles  of  the  soft  palate,  showing  the  lerator  palati  on  the  riirht  side  with  the 

knife  (A)  entered  close  to  the  hamular  process  (which  is  exposed  on  the  ither  side  by  thlrem^val  of  tl  e 
levator  palati)  It  will  be  seen  that  by  applying  the  edge  if  the  knife  to  the  poster  or  or  urn  er°.rface 
nfnir'^i M    f       "•""f  "\  f'i«.°i"scle  may  be  diri.led.   The  palato-pharvnt^s  or  po^  er  o^ 

Ff  nTcessary  ^''^ ^'^'^^  "^"^  "''^"^^  within  pai?  of  scisS^?! 

still  be  any  tension  or  traction  on  the  edges  of  the  wound,  a  free  lateral  in- 
cision should  be  made  through  the  soft  tissues  of  the  palate  close  to  the 
alveolar  margin  until  all  tension  is  overcome.  No  harm  appears  to  arise 
from  these  incisions,  and  it  is  certain  that  the  success  of  the  operation  depends 
on  securing  a  condition  of  complete  relaxation  and  absence  of  traction  on  the 
sutures. 

The  best  form  of  suture  is  undoubtedly  the  silver  suture,  which  produces 
no  irritation.  Some  surgeons  prefer  horsehair,  but  they  are  difficult  to 
manipulate  and  liable  to  break.  For  the  soft  palate  they  may  be  used  some- 
times with  advantage,  but  even  here  I  prefer  fine  silver. 
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After  the  operation  the  patient  should  be  well  fed  on  fluid  or  soft  semi- 
solid food,  with  wine  if  the  child  be  depressed  or  weakly.  It  used  to  be 
thought  necessary  to  prevent  him  from  speaking  for  some  days,  but  this  is 
impossible  with  children,  and  indeed  seems  unessential. 

When  the  fissure  extends  only  a  little  Avay  through  the  hard  palate  it 
may  be  treated  like  one  of  the  soft  palate  only.  If  a  small  perforation  is 
left  it  will  probably  fill  up  spontaneously  or  can  be  filled  up  afterwards.  But 
if  the  whole  or  the  greater  part  of  the  hard  palate  is  cleft,  the  mucous  mem- 
brane and  periosteum  must  be  dissected  away  from  the  bone,  and  the  muco- 
periosteal  flaps  thus  made  brought  down  and  united  in  the  middle  line.  In 
doing  this  an  incision  is  first  made  along  the  edge  of  the  cleft  at  the  line  of 
junction  of  the  nasal  and  palatal  mucous  membrane.  A  small  incision  is 
then  made  in  the  muco-periosteum  close  to  the  alveolar  process,  and  a  curved 
periosteum  elevator,  shaped  like  an  aneurism  needle,  is  introduced  into  the 
incision  and  the  muco-periosteum  gradually  prized  off  the  bone,  as  far  as  the 
first  incision,  until  the  soft  parts  are  entirely  detached  and  hang  like  a  curtain. 
They  will  still,  however,  be  found  to  be  attached  at  the  posterior  border  of 
the  hard  palate  by  the  mucous  membrane,  which  passes  from  the  posterior 
surface  of  the  soft  palate  to  cover  the  floor  of  the  nasal  fossfe.  This  reflection 
of  mucous  membrane  must  now  be  divided  by  a  pair  of  curved  scissors  intro- 
duced through  the  cleft,  and  the  whole  of  the  muco-periosteum  of  the  hard 
palate,  together  with  the  soft  palate,  will  lie  loose  and  flaccid  in  the  mouth. 
Langenbeck  has  laid  much  stress  on  the  advantage  of  denuding  the  bones  of 
periosteum  in  this  operation,  and  is  often  spoken  of  as  having  introduced  a 
new  method  of  operating  ;  but  it  appears  certain  to  me  that  his  operation 
difters  in  no  material  particular  from  that  which  Mr.  Avery  and  Mr.  Pollock 
practised  long  ago,  though  he  may  have  more  distinctly  laid  stress  on  the 
fact  that  the  periosteum  is  (to  some  degree  at  any  rate)  contained  in  the  flap. 
I  say  '  to  some  degree,'  for  the  bone  is  too  irregular  in  its  surface  to  permit 
of  the  periosteum  being  removed  entire.  Mr.  Pollock  '  has  shown  that  the 
prospect  of  success  in  complete  cleft  of  the  palate  is  in  one  respect  better 
than  in  partial  cleft,  since  in  complete  cleft  the  edges  of  the  fissure  are 
nearly  vertical,  while  in  partial  cleft  they  are  more  nearly  horizontal.  The 
consequence  is  that  when  the  flaps  are  pared  off  the  former  they  meet  in  the 
middle  line  without  any  tension,  while  in  the  latter  they  are  hardly  long  enough 
to  fill  the  gap. 

It  seems  good  policy,  if  there  is  not  too  much  bleeding,  to  unite  the  whole 
cleft  at  once,  as  the  complete  liberation  of  the  whole  of  the  soft  parts  allows 
the  flaps  to  come  together  without  any  tension,  and  the  lateral  incisions  will 
possibly  render  any  division  of  the  muscles  superfluous. 

When  harelip  is  also  present  it  is  well  to  operate  upon  it  in  early  infancy, 
and  this  will  press  the  halves  together  and  limit  the  extent  of  the  cleft ;  but 
it  is  better  to  defer  the  more  serious  operation  till  three  or  four  years  of  age. 

Shortly  before  his  death  Sir  W.  Fergusson  introduced  a  modification  of 
the  operation  of  staphyloraphy,  by  osteoplasty.  Instead  of  paring  the  mem- 
brane off  the  bone  he  divided  the  latter  with  bone-scissors  in  the  line  of  the 
incision  made  near  the  alveolar  process  (for  which  purpose  a  hole  is  first  to  be 
made  through  the  bone  with  a  sharp  chisel),  and  then  the  whole  moiety  of 
the  cleft  (bone  and  all)  is  displaced  to  meet  its  fellow  of  the  opposite  side, 
which  is  similarly  treated.  The  edges  are  then  pared  and  the  flaps  sewn 
together  with  stout  sutures. 

'  '  System  of  Surgery,'  3rd  ed.  vol.  ii.  p.  511. 
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,  ^  °^  development  somewhat  similar  to  harelip  sometimes  takes 

place  between  the  upper  and  lower  part  of  the  first  visceral  arch,  resulting  in 
a  unilateral  hssure  extending  from  the  corner  of  the  mouth  inti  the  chee 
This  produces  an  unsightly  deformity,  more  marked  upon  any  attempt  beh t 
made  to  laugh  or  smile,  and  in  consequence  of  the  non-union  of  the  hbres  ol" 
the  orbicularis  oris  muscle  there  is  an  appearance  of  vacancy  of  expression 
in  the  face.  The  treatment  consists  in  paring  the  edges  of  the  fissure  and 
bringing  them  accurately  in  apposition  with  silver  suture.  The  operation  is 
bes  deferred  until  the  child  is  weaned  and  better  able  to  withstand  the  lo 
of  blood  and  shock  of  the  operation. 

•  ^^^Iformations  which  occur  about  the  head  and  face  are  too  rare 
encepLalo-   ^nd  too  httle  amenable  to  treatment  to  render  it  worth  while  to  discuss  them 
here  ;  but  I  must  refer  shortly  to  meningocele  and  encephalocele,  on  account 
of  the  mterestmg  questions  of  diagnosis  to  which  they  give  rise     They  are 
congenital  affections,  having  the  same  relation  to  the  cranium  and  brain  which 
spma  bifida  has  to  the  spinal  column  and  cord ;  that  is  to  say,  the  ossifica- 
tion of  the  bony  case  being  incomplete,  the  effusion  of  fluid-the  result  of 
some  lU-understood  action  during  foetal  hfe-forces  either  the  membranes 
or  the  nervous  substance  itself  through  the  unossified  part.i    In  the  spinal 
column  the  nerve-centre  is  rarely  affected.    In  the  brain  it  is  so  compara- 
tively often.    The  fluid  collects  in  the  ventricular  cavity,  and  some  part  of 
the  bram  is  forced  out  of  the  hole  in  the  skull.    This  is  an  encephalocele 
When  the  effusion  is  wholly  outside  the  brain,  so  that  the  protrusion  is  formed 
only  by  a  bag  of  the  membranes,  the  tumour  is  called  a  meningocele.  These 
protrusions  are  most  common  at  the  post-condylar  part  of  the  occipital  bone 
which  in  early  foetal  life  is  usually  composed  of  four  distinct  centres  of  ossifica- 
tion ;  2  and  it  is  between  these  centres— i.e.  just  behind  the  foramen  magnum 
—that  the  protrusion  occurs.    Another  favourite  situation  is  at  the  junction 
of  the  frontal  and  nasal  bones,  but  any  part  of  the  cranium  may  be  the  seat 
of  the  protrusion,  even  the  base  of  the  skull,  and  here  the  effusion  is  probably 
in  the  third  ventricle. 

The  fluid  of  a  meningocele  is  sometimes  completely  free  in  a  cyst  formed 
by  the  dura  mater  and  its  arachnoid  covering,  exactly  as  in  common  hydrocele. 
Such  tumours  may  be  completely  transparent,  and  hang  over  the  nape  of  the 
neck  from  a  pedicle  which  reaches  up  to  the  occiput.  IBut  at  other  times  the 
fluid  is  contained  in  a  multilocular  tissue,  much  resembling  an  enormous  over- 
development of  the  pia  mater,^  or  possibly  formed  by  protrusions  from  the 
falces  of  the  dura  mater.  Very  often  along  with  the  watery  fluid  a  small  por- 
tion of  the  surface  of  the  brain  projects  beyond  the  hole  in  the  skull,  forming 
what  is  called  a  hydrencephalocele.  Pure  encephaloceles— i.e.  protrusions 
consisting  of  the  brain-substance  lying  immediately  beneath  the  hernial  sac 
—are  rare.  They  are  of  small  size,  and  very  often  produce  no  symptoms  and 
display  little  tendency  to  increase  (Hewett,  op.  cit.  p.  133), 

'  Such  at  least  is  the  common  opinion,  though  Sir  Prescott  Hewett  has  given  strong 
reasons  for  doubting  it.  If  the  hole  in  the  skull  be  not  the  result  of  arrested  development, 
it  must  be  attributed  to  pressure  by  the  dropsical  brain ;  but  then  it  is  difficult  to  say  why 
it  affects  one  situation  rather  than  another.  Now,  the  protrusion  is  as  common  in  the 
occipital  region  as  in  all  the  other  situations  put  together.  See  Prescott  Hewett,  in  '  St. 
George's  Hosp.  Eeports,'  vol.  vi. 

■■'  See  Gray's  'Anatomy,'  10th  ed.  p.  23,  footnote. 

'  See  Holmes,  '  On  a  Case  of  Meningocele,'  in  '  St.  George's  Hosp.  Reports,'  vol.  i. 
p.  40. 
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Little  or  nothing  can  be  done  for  such  tumours.  Their  removal,  even 
when  they  consist  obviously  of  nothing  but  water,  is  too  dangerous  to  be 
justifiable.  Pressure  after  evacuation  of  part  of  the  fluid  may  be  tried,  and 
in  some  cases  seems  to  have  done  good.  Iodine  injection  has  been  used  (by 
myself  and  others),  but  no  success  can  be  claimed.  The  chief  importance  of 
the  subject,  indeed,  is  to  know  the  diagnosis  of  such  a  tumour,  in  order  to 
avoid  any  surgical  interference.  Such  tumours  have  been  mistaken  for  niBVUs 
(degenerated  or  otherAvise),  and  for  sebaceous  and  other  tumours,  and  many 
fatal  operations  have  thus  been  occasioned ;  while  in  other  cases  the  patient 
has  been  lucky  enough  to  escape  with  life,  even  after  the  removal  of  a  portion 
of  the  brain. ^ 

The  two  great  points  in  the  diagnosis  of  these  tumours  of  the  brain  are 
the  history— showing  that  the  growth  is  congenital — and  the  situation  in 
which  it  forms.  But  as  n^vus  is  always  congenital,  and  sebaceous  tumours 
also  sometimes,  it  is  necessary  to  study  very  carefully  the  effects  of  pressure 
on  the  tumoiir,  and  to  examine  the  lump  most  minutely,  in  order  to  ascertain 
the  presence  or  absence  of  a  hole  in  the  skull.  In  a  congenital  tumour- 
believed  to  be  a  degenerated  njevus,  or  other  growth  unconnected  with  the 
brain,  no  operation  should  be  ventured  upon  until  the  surgeon  is  completely 
satisfied  that  the  lump  is  in  no  degree  reducible,  that  pressure  on  it  produces 
no  head  symptoms,  and  that  its  base  is  free  from  the  bones  of  the  skull. 


TUMOUES  OF  THE  CEANIUM. 

Tumours  sometimes  arise  in  after-life  which  perforate  the  cranium  and  lie 
in  direct  communication  with  the  membranes  of  the  brain,  as  in  the  remark- 
able instance  here  figured.  These  cases  were  first  introduced  to  the  notice 
of  surgeons  in  Louis'  celebrated  Memoir  on  '  Fungous  Tumours  of  the  Dura 
Mator,'  ^  where,  however,  it  is  clear  that  several  different  forms  of  tumour 
are  confounded  together.  Some  of  the  swellings  there  described  were  very 
probably  (like  Mr.  Cfesar  Hawkins's  case)  fibrous  or  fibroid  tumours  springing 
from  the  cranium  and  growing  outwards  and  inwards.  Such  tumours  are 
distinguished  by  their  slow  growth,  the  imperfect  pulsation  they  receive  froin 
the  subjacent  brain,  and  the  cerebral  symptoms  which  they  occasion,  and 
which  vary  with  the  state  of  congestion  of  the  tumour.  Others  were  malignant. 
These  also  probably  originate  in  the  bone,  but  they  grow  much  more 
rapidly,  pulsate  much  more  violently,  and  destroy  life  rapidly.  I  have 
seen  a  tumour  of  this  sort  mistaken  for  aneurism  by  anastomosis,  from 
which,  however,  the  symptoms  of  pressure  on  the  brain  should  have  distin- 
guished it.  Then  there  are  swellings  caused  by  a  hernia  of  the  brain  in  con- 
sequence of  disease  in  the  bones  of  the  skull,  as  in  the  case  related  by  Mr. 
Cfesar  Hawkins,  op.  cit.  p.  351 ;  and  several  of  Louis'  cases  seem  to  have 
been  of  this  nature.  Whether  tumours  occur  which  can  in  strictness  be 
called  '  of  the  dura  mater  ' — i.e.  new  growths  springing  from  that  membrane 
itself — seems  doubtful.  The  cases  altogether  are  very  rare,  but  are  import- 
ant in  respect  of  diagnosis. 

In  connection  with  the  subject  of  tumours  of  the  cranium,  it  is  necessary  Kemovalof 
to  make  some  allusion  to  the  subject  of  the  removal  of  tumours  of  the  brain,  umwuL 
which  operation  has  been  recently  performed  in  some  few  instances.  The 

'  See  Sir  P.  Hewett's  account  of  an  operation  by  Mr.  Tatum.    Op.  cit.  p.  144. 
-  In  the  '  Memoirs  of  the  Academy  of  Surgery,'  trans,  for  the  Sydenham  Society  by 
Drewry  Ottley. 
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hrst  case  which  has  beei.  pubhshed  occurred  in  the  practice  of  Dr  Rn^he. 
Bennett ;  Mr.  Godlee  being  the  operator.  The  loclhty  of  the  tm^our'wa 
cori^ctly  diagnosed  and  the  operation  was  successful  as  far  as  the  m  io  j 
01  the  tumour  was  concerned,  but  the  patient  died  from  hernia  cerebri  and 
meningitis.  The  patient  was  a  man  aged  25.  His  chief  symptoms  we  e 
paralysis  of  the  left  upper  extremity,  intense  headache,  optic  neurit  s  a  | 
vomitmg.  The  diagnosis  of  a  tumour  at  the  middle  third  of  the  fissure  of 
Rolando  was  made  and  the  skuU  trephined  in  this  situation.    A  glioma  the 


A.  luterual  view. 


B.  External  \ie\Y. 


carein  Ita^rl'tTs^.m^^^^^^  ^^'""^  T  P'^"'^"*        ^^'^^  ^-  C«sar  Hawkins', 

dental  attkck  of  pneumonii  ato^^^^^  '^''"^  ^^"^  "^n 

loss  of  memory  and  mental  no wer  but  ,iirl^^^^  ""^  ^^-i"  ':'>'P'=<'„^lif-'Iit  epile|>tic  fits  au.l  much 

of  the  softer  nart^  nf  thp +v,mn^,?  ?  uot  affect  the  general  liealth.    Pulsation  existed  in  one  or  two 

?eel  faint  a  Jorore  sed    On  do  t  mTtZ'pvl' ' ■  ''^'"'^if  ^I""^  Pressure  there  mndehin, 

pericranLni  f^  shown  at  ^       t^fnV  t  i  ^"'""'"^  "''^  'f™"'!  the  thickened 

Lrfacrof  ^he^rain^^  tt^^^^^  ''Iso  the  dura  mater,  so  that  it  rested  on  the 

almnst  fibrous  tissue  with  delicate  bony  spicule  covered  in 

entody  o^amts  oVsn^^^^^^^^^^  ^'^^         '^'^^  of  the  t.LoTwi^Lpos  >S 

was  not  othe^wTse  aVectPd^  '^''^  ""''si'lernbly  compressed  by  the  tumour, 

butions\°o  PatT/oTo^^mfsiTrleV?;^^^^^  ^^sar  Hawkins's  •  Contri: 

size  of  a  walnut  was  found,  and  removed  with  a  Volkmami's  spoon.  Bleed- 
ing was  arrested  with  the  actual  cautery. 

Mr.  Victor  Horsley^  in  an  important  paper  describes  his  method  of 
operating  on  the  brain,  and  records  three  cases  in  which  he  operated  success- 
lully.  The  patient's  head  is  rendered  thoroughly  aseptic  the  day  before  the 
operation,  by  being  washed  with  soft  soap  and  then  ether,  and  covered  with 
hnt  soaked  in  a  5-per-cent.  solution  of  carbohc  acid.  The  patient  at  the 
time  of  the  operation  is  first  injected  subcutaneously  with  a  quarter  of  a 
^rain  of  morphia,  and  then  chloroform  is  administered.    The  object  of  the 

'  '  Med.-Chir.  Tram:  vol.  Ixviii.  p.  243.       =  '  Brit.  Med.  Journ.'  vol.  ii.  188G,  p.  G70. 
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morphia  is  to  cause  contraction  of  the  arterioles  of  the  brain  and  minimise 
the  amoinit  of  bleeding,  and  also  to  diminish  the  quantity  of  chloroform  re- 
quired to  maintain  antesthesia.  The  operation  is  conducted  under  strict 
Listerian  principles,  mcluding  the  spray.  The  skull  is  bared  by  a  semi- 
limar  incision.  The  bone  is  removed  by  making  a  couple  of  trephine  holes 
at  the  opposite  extremities  of  the  area  to  be  removed,  and  then  dividing  the 
intervening  bridge  vsdth  Hey's  saw  and  cutting  bone-forceps.  The  dura 
mater  is  incised  romid  four-fifths  of  the  circumference  of  the  area  exposed 
at  ^  inch  from  the  edge  of  the  bone.  The  dura  mater  being  raised,  the  first 
point  to  observe  is  whether  the  brain  bulges  into  the  trephine  hole,  denoting 
intracranial  tension :  the  colour  of  the  brain  is  also  to  be  noted,  since  the 
existence  of  a  slight  yellowish  tinge  or  hvidity  indicates  the  existence  of  a 
tumour  beneath  the  cortex  in  the  corona  radiata.  Exploration  by  vertical 
incisions  may  now  be  made,  and  if  a  tumour  is  discovered  it  is  to  be  removed 
by  a  Volkmami's  spoon  or  some  such  instrument.  All  oozing  having  been 
made  to  cease  by  pressure  with  a  soft  sponge,  the  flap  is  to  be  replaced,  a 
drainage  tube  having  been  inserted,  and  united  by  suture.  The  wound  is  to 
be  dressed,  with  firm  but  gentle  pressure  over  the  centre  of  the  flap. 

DISEASES  OF  THE  LIPS  AND  MOUTH. 

Herpes  on  the  lip  is  one  of  the  most  familiar  of  all  afifections.  It  is  gene-  Herpes, 
rally  held  to  indicate  some  slight  disorder  of  digestion,  but  occurs  really  in 
conditions  of  perfect  health.  If  it  requires  any  treatment  at  all,  slight 
purgation,  the  regulation  of  the  diet,  and  mild  mercurial  ointments,  are  the 
appropriate  measures.  A  very  favourite  ointment  is  gr.  x.-xv.  of  the  grey 
oxide  of  mercury  to  the  ounce  of  lard. 

Fissures  on  the  lips  are  closely  allied  to  herpes,  and  are  sometimes  so  Fissure, 
persistent  and  so  painful  as  almost  to  recall  the  fissures  which  occur  near 
ihe  anus.    But  they  rarely  if  ever  require  incision.    The  local  application 
which  is  most  beneficial  is  the  nitrate  of  silver  in  stick,  with  some  mild  mer- 
curial ointment. 

The  upper  lip  is  frequently,  and  the  lower  lip  less  often,  the  seat  of  a  '  Strumous 
general  enlargement,  due  to  struma,  without  any  special  deposit  being  per.  ^^P-' 
ceptible.  This  affection  is  commonest  in  young  women,  and  it  requires  no 
local  treatment — as  it  wiU  subside  under  the  general  treatment  indicated  for 
the  constitutional  disease  ;  but  I  mention  it  here,  as  it  excites  the  patient's 
alarm,  and  is  to  be  diagnosed  from  tumour.  The  diagnosis  is  obvious  if  the 
surgeon  is  acquainted  with  the  affection. 

The  lips  are  very  commonly  the  seat  of  nasvus,  which  in  ordinary  cases  x»vus. 
IS  of  the  cutaneous  or  capillary  variety,  and  then  requires  only  the  ordinary 
treatment — in  fact,  is  often  stationary,  and  requires  no  treatment  at  all.  But 
ni  other  cases  the  graver  affection  called  aneurism  by  anastomosis  occurs 
(more  commonly,  I  believe,  on  the  upper  lip),  as  figured  on  page  859.  The 
treatment  of  this  disease  is  often  very  embarrassing.  When  it  is  small  the 
best  plan  is  to  cut  it  out,  and  bring  the  halves  of  the  hp  together,  just  as  for 
iMiy  other  tumour.  But  when  very  large  it  cannot  be  thus  dealt  with,  and 
tlien  the  red-hot  wire  introduced  and  made  to  cut  through  the  mass— as  by 
the  galvanic  cautery— is  the  best  method  of  treatment ;  or  the  coronary 
arteries  may  be  tied  by  turning  the  lip  out,  and  the  diseased  tissue  consoh- 
dated  by  the  action  of  setons  or  electrolysis. 

Cancer  is  almost  uniformly  developed  in  the  lower  lip,  though  to  this 
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Cancer  of    rule  there  are  rare  exceptions.'   It  is  almost  always  of  the  epithelial  variety, 
the  hp.       ^^^^  often  seems  to  be  excited  by  the  irritation  of  smoking  a  clay  pipe.  It 
is  much  more  common  in  men  than  women.    It  is  frequently  complicated 
with  enlargement  of  the  submaxillary  glands,  and  is  often  the  seat  of  con- 
siderable pain.    It  slowly  spreads  to  the  tissues  of  the  mouth  ;  but  it  proves 
fatal  usually  by  the  secondary  growth  in  the  neclf,  and  not  by  any  symptoms 
caused  by  primary  cancer.    Its  removal  is  urgently  indicated.    If  the 
glandular  affection,  however,  be  only  slight  and  recent,  possibly  the  enlarge- 
ment may  subside  after  the  removal  of  the  original  tumour ;  at  any  rate  the 
surgeon  is  bound  to  give  his  patient  the  chance.   The  diagnosis  is  not  usually 
difficult.   The  warty  surface,  the  surrounding  deposit  of  hard  substance,  and 
the  persistent  nature  of  the  disease  sufficiently  distinguish  it  from  all  other 
Diagnosis    affections,  except  perhaps  chancre.    Chancres  on  the  lip  are  not  at  all  un- 
chancre.      common,  and,  I  believe,  are  often  incurred  innocently  from  accidental  inocu- 
lation of  a  crack  on  the  lip.    In  this  case  the  patient  can  give  no  history  of 
the  origin  of  the  sore,  and  when  the  disease  arises  from  lasci\-ious  conduct 
he  will  give  none,  so  that  there  is  usually  no  assigned  cause  to  assist  in  the 
diagnosis.   But  the  surface  of  a  chancre  is  less  warty  and  irregular  than  that 
of  a  cancer  ;  the  hardness,  if  there  is  any  (and  not  unfrequently  there  is  little 
enough),  is  uniform,  and  extends  a  very  little  distance  beyond  the  sore,  and 
the  bubo  is  earlier  in  its  appearance  than  the  malignant  deposit  in  the  sub- 
maxillary glands  is.    Chancres  are  equally  if  not  more  common  ui  the 
female  sex.    Secondary  symptoms  will  generally  appear  in  six  weeks  or  two 
months  and  settle  the  question,  or  the  administration  of  mercury  will 
speedily  cure  the  sore. 

In  removing  a  cancer  of  the  lip,  if  the  disease  spreads  any  distance  from 
the  edge,  it  is  best  to  make  a  V-shaped  incision,  running  entirely  through 
healthy  parts,  and  sew  the  two  flaps  of  the  lip  together  with  the  harelip  sutui-e. 
An  assistant  stands  behind  the  patient's  head  and  holds  the  two  sides  of  the 
lip  firmly,  so  as  to  ]prevent  bleeding  from  the  coronary  arteries.  A  small  stitch 
may  be  put  m  at  the  red  edge  of  the  lip  to  obviate  any  break  in  its  line.. 
When,  as  sometimes  happens,  the  disease  appears  in  the  form  of  a  deposit 
diffused  along  the  border  of  the  lip,  but  not  sj)reading  far  into  its  substance, 
it  is  better  to  shave  it  off  with  a  pair  of  curved  scissors,  and  approximate- 
the  skin  and  mucous  membrane  with  a  few  points  of  suture. 

If  a  very  large  part  of  the  lip  requires  removal  the  cheek  must  be  liberated 
by  curved  incisions  running  round  the  alae  of  the  nose,  when  the  flaps  can  be- 
brought  together,  but,  of  course,  with  a  good  deal  of  tension  and  a  most  un- 
pleasant '  underhung '  look. 

Other  tumours,  cystic  and  solid,  are  found  in  the  substance  of  the  lip,  but 
there  are  no  peculiarities  here  due  to  the  seat  of  the  tumour. 

Ranuia.  Kanula  is  a  cyst,  very  analogous  to  a  ganglion,  found  in  the  floor  of  the 

mouth  and  raising  up  the  tongue.  It  is  of  a  flattened  form,  something  hke 
the  body  of  a  frog,  and  is  generally  confined  to  the  mouth.  Sometimes  it 
grows  to  a  large  size,  and  presents  also  under  the  jaw,  forming  a  large  swell- 
ing, which  fluctuates  from  the  neck  to  the  interior  of  the  mouth.  It  has  in 
rare  cases  been  observed  to  occur  congenitally  ('  Lond.  Med.  Record,'  1877, 
p.  497). 

Rauulac  are  formed  sometimes  by  the  obstruction  of  one  of  the  large  sali- 

'  Mr.  Venning  and  I  related  each  a  case  of  cancer  of  the  upper  lip  in  the '  St.  George's 
Hospital  Eeports,'  vol.  vi. 
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vary  ducts,  as  by  a  salivary  calculus  ;  at  other  times,  as  it  seems,  by  the  ex- 
pansion of  one  of  the  processes  of  the  sublingual  gland ;  and  probably  at 
others  by  the  independent  formation  of  a  cyst  in  the  cellular  tissue.  The 
fluid  contained  in  the  cyst  bears  the  strongest  resemblance  to  that  of  a  gan- 
glion—i.e.  it  is  a  clear,  yellowish,  glutinous  fluid,  something  like  isinglass. 

The  tumour  is  troublesome  from  the  interference  it  causes  with  the 
motion  of  the  tongue  and  jaws.  ' 

It  can  in  most  cases  be  cured  by  simply  making  a  free  incision  into  it  in 
the  mouth,  pressing  all  the  fluid  out,  and  taking  care  to  keep  the  wound  open 
by  passing  a  director  along  it  daily  till  the  cavity  has  quite  filled  up.  But 
it  has  often  seemed  to  me  better  to  take  a  piece  of  the  mucous  membrane 
out,  by  pinching  up  the  wall  of  the  cyst  with  a  pair  of  clawed  forceps  and 
snipping  out  with  the  scissors  a  piece  large  enough  to  allow  the  end  of  the 
finger  to  be  passed  in.  When  this  is  done  the  cavity  can  hardly  close  till  it 
is  filled  up.  But  the  disease  is  sometimes  obstinate,  and  then  either  a  seton 
must  be  passed  through  it,  or,  after  free  incision,  the  cavity  must  be  cleaned 
out  and  the  lining  membrane  pencilled  with  nitrate  of  silver,  or,  if  that  is 
not  strong  enough,  with  nitric  acid.  In  some  cases  of  obstinate  'recurrence 
it  is  justifiable  to  attempt  the  complete  removal  of  the  cyst  by  dissection. i 

Those  which  project  into  the  neck  often  contain  cheesy  matter,  and  are 
believed  to  be  congenital  dermoid  cysts.^'  But  I  have  seen  some  whose 
contents  proved  them  to  be  true  ranulje.  They  must  be  opened  by  a  free 
mcision  either  in  the  floor  of  the  mouth  or  in  the  middle  line  below  the  hyoid 
bone,  which  must  be  kept  open  till  the  cavity  is  obliterated. 

Salivary  calculi  are  chiefly  seen  in  connection  with  ranula.    They  are  Salivary 
small  calcareous  masses  sticking  out  of  and  obstructing  the  orifice  of  one  of  calculus, 
the  larger  ducts— usually  Wharton's.    They  require  only  a  slight  incision 
for  their  discharge. 

/ 

The  tonsils  are  subject  to  acute  inflammation  and  abscess  from  various  Acute 
causes,  as  in  scarlatina,  in  phageda^na  after  syphihtic  sore-throat,  in  dissecting  tonsillitis, 
wounds,  and  '  hospital '  sore-throat.    But  the  disease  especially  denominated  °' 
^  acute  tonsillitis,  or  quinsy— Cynanche  tonsillaris— is  an  affection  alhed  to 
common  cold,  usually  attacking  persons  who  are  out  of  health  and  somewhat 
predisposed  to  sore -throat.    It  often  commences  Avith  rigors,  stiffness,  and 
pain  at  the  back  of  the  throat,  and  especial  pain  in  swallowing.    The  whole 
.of  the  back  of  the  throat  is  red  and  swollen,  and  one  side  of  the  soft  palate 
and  the  corresponding  tonsil  is  especially  swollen  and  red;  the  tongue  is 
.much  loaded  with  a  creamy  fur,  the  saliva  may  run  copiously  out  of  the 
'mouth,  and  m  severe  cases  there  is  so  much  difiiculty  of  breathing  that  the 
.patient  thinks  himself  in  danger  of  suffocation.    Gradually  the  parts  around 
'the  tonsil  soften,  the  colour  of  the  matter  becomes  perceptible  throu-h  the 
:red  membrane,  and  an  abscess  forms  in  the  substance  of  the  tonsil  or  In  the 
.cellular  tissue  around.    This  having  burst,  or  being  opened,  the  symptoms 
irapidly  subside.    It  is  rare  for  both  tonsils  to  be  affected  at  the  same  time, 
though  not  uncommon  for  one  to  be  attacked  after  the  inflammation  in  the 
tother  has  subsided. 

The  treatment  required  is  almost  always  somewhat  stimulating,  for  the 
patient  has  generally  been  out  of  health  and  the  pulse  is  low.  Steaming 
'the  throat  sometimes  gives  a  good  deal  of  relief ;  and  a  mustard  emetic  at  the 
'  See  Michel  in  '  Gaz.  Hebd.'  1877. 
Fail-lie  Clarke^  'Diseases  of  the  Tongue,'  p.  217.    Pollock,  op.  cit.  p.  524. 
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commencement  of  the  attack  is  often  very  beneficial.  Gargling  is  very  pain- 
ful, and  does  little  good.  If  any  local  application  is  advisable  a  mixture  of 
mineral  acid  and  honey  applied  with  a  brush  seems  best.  When  the  patient 
sufiers  grievously  ii-om  the  swelling,  yet  no  pus  can  be  perceived,  it  is  justi- 
liable  to  make  incisions  or  scarifications  into  the  inflamed  tissues,  in  order  if 
possible,  to  relieve  the  swelUng  and  hasten  the  approach  of  pus  to  the  surface- 
but  care  must  be  taken  not  to  direct  the  point  of  the  knife  outwards,  especially 
If  the  incisions  are  made  at  all  deeply.  If  a  knife  is  used  its  blade  should  be 
wrapped  m  lint  to  within  an  inch  of  the  point,  the  patient's  mouth  should 
be  widely  opened  in  a  good  light,  and  the  handle  of  the  knife  being  directed 
outwards  as  it  is  entered  into  the  tonsil  or  the  parts  near  it,  its  point  wiU 
incline  towards  the  middle  line.  In  this  position,  even  if  the  patient  should 
start,  the  large  vessels  around  the  tonsil  can  hardly  be  injured.' 

Sometimes,  after  the  opening  of  an  abscess  in  the  tonsil,  the  opening 
becomes  phagedfenic,  or  other  acute  forms  of  sore-throat  supervene;  but  this 
is  very  rare. 

Putrid  or  sloughing  sore-throat  and  diphtheritic  affections  are  happHynow 
rarely  met  with,  except  in  epidemics,  when  they  come  more  under  the  notice 
of  the  physician.    I  would  refer  the  reader  to  works  on  Medicine. 

Sgement  ■  enlargement  of  the  tonsils  is  an  extremely  common  affection,  gene- 

of  tonsils.  I'ally  due  to  constant  irritation  from  cold  and  neglect  in  children  of  strumous 
constitutions,  but  occurring  also  in  those  who  are  well  cared  for,  and  not  rarely 
in  young  women  of  weak  health.  As  a  general  rule,  when  the  affection  is 
moderate  in  extent  it  is  more  troublesome  than  dangerous.  But  the  enlarged 
tonsils  are  liable  to  constant  attacks  of  sore-throat  and  ulceration  ;  they  spoil 
the  voice  ;  sometimes  they  (or  rather  the  inflamed  and  thickened  condition  of 
the  mucous  membrane  around  them)  impede  the  hearing  ;  they  prevent  sleep 
except  with  the  mouth  open  ;  and  when  extremely  large  in  early  life  they  may 
so  obstruct  the  respiration  as  to  produce  a  partial  vacuum  withm  the  chest, 
and  thus  the  pressure  on  the  soft  parietes  of  the  thorax  may  much  alter  the 
shape  of  the  chest. 

Slighter  cases  may  be  left  with  confidence  to  constitutional  treatment ;  as 
the  health  improves  the  enlargement  will  subside.  But  when  the  swelling  is 
great  the  removal  of  the  projecting  part  of  the  tonsil  is  urgently  mdicated,  and 
affords  the  patient  instant  rehef  at  the  expense  of  only  momentary  incon- 
venience. ^  When  the  enlarged  tonsil  projects  fairly  from  the  surface  this  little 
operation  is  most  quickly  performed  with  the  French  (or  Charriere's)  guillotine. 
This  instrument  terminates  behind  in  a  ring,  into  which  the  surgeon's  thumb 
is  inserted ;  at  either  side  is  another  rmg  for  his  fore  and  middle  fingers. 
The  instrument  consists  of  three  parts— a  base,  or  lowest  stem,  which  ends 
in  front  in  a  ring,  which  is  to  be  shpped  over  the  tonsil ;  above  this,  and 
traveUing  in  it  in  a  groove,  is  another  stem  which  ends  m  a  ring,  and  the  edge 
of  this  ring  is  sharp,  so  that  as  it  is  pushed  forward  it  cuts  off  the  part  of  the 
tonsil  over  which  the  instrument  has  been  shpped  ;  and  above  this  agam,  also 

'  Severe  and  even  fatal  bleeding  has  occurred  from  incisions  into  the  tonsil,  possibly  in 
some  cases  from  the  internal  carotid  itself,  but  certainly  in  most  cases  from  the  enlarged 
arteries  of  the  gland.  In  such  cases  it  has  sometimes  been  thought  necessary  to  tie  the 
common  or  external  carotid.  But  usually  the  bleeding  may  be  stopped  by  firmly  pressing 
a  compress  of  lint  steeped  in  perchloride  of  iron  on  the  bleeding  spot  for  some  time.  U 
the  patient  is  too  nervous  or  distressed  to  tolerate  this  without  annjsthesia,  ether  or  chloro- 
form may  be  administered  ;  and  then,  the  mouth  being  held  open  with  a  gag  in  a  good 
light,  the  bleeding  spot  will  be  well  under  command. 
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travelling  in  a  groove  on  the  base  of  the  instrument,  is  a  stalk,  ending  in  the 
thumb-ring  behind  and  in  a  double  hook  in  front,  and  so  jointed  on  to  the  base 
that  as  it  is  pushed  forwards  it  rises  away  from  the  stem.  In  using  this  guillo- 
tine the  surgeon  sees  first  that  it  travels  freely  ;  then  he  draws  all  its  parts 
well  home,  passes  it  into  the  mouth,  where  it  serves  as  a  spatula,  gets  the  ring 
fairly  round  the  tonsil,  then  by  pushing  his  thumb  forwards  digs  the  double 
hook  into  the  tonsil,  and  as  he  pushes  his  thumb  on  as  far  as  it  will  go  the 
double  hook,  rising  away  from  the  stem,  draws  the  tonsil  still  farther  into 
the  grasp  of  the  ring,  and  the  knife-blade  shaves  it  off.  The  whole  affair  is 
momentary  and  the  pain  very  slight. 

But  when  the  tonsil  is  flatter  and  more  irregular  in  shape  it  is  better  to 
seize  it  with  a  vulsellum  and  cut  it  off  with  a  curved  blunt-pointed  bistoury 
directed  from  above,  upwards  and  inwards,  the  blade  being  guarded  with  lint 
to  within  half  an  inch  of  its  end. 

Childi-en,  and  other  nervous  persons  who  cannot  be  persuaded  to  open  the 
mouth,  may  be  narcotised,  themouthbeing  kept  open  by  Smith's  gag  (page  618). 

There  is  not  much  bleeding  after  the  removal  of  the  tonsil,  unless  the 
Burgeon  has  been  more  anxious  to  remove  the  whole  mass  than  is  at  all  neces- 
sary. All  that  is  really  required  is  to  cut  the  surface  off  freely.  The  swelling 
is  produced  by  obstruction  of  the  orifices  of  the  gland-ducts  leading  to  a  reten- 
tion of  epithelial  secretion  within  them,  which  dilates  the  follicles  and  gives 
rise  to  inflammatory  exudation  into  the  cellular  tissue.  When  the  follicles 
have  been  freely  cut  across  all  this  will  subside. 

The  tonsil  is  sometimes,  though  not  very  often,  the  seat  of  primary  Cancer  and 
carcinoma,  more  frequently  of  sarcoma.  Occasionally  epithelioma  extends  to  the  tonsil, 
the  gland  from  neighbouring  parts.  The  disease  grows  rapidly,  and  the  patient's 
life  seldom  lasts  more  than  about  a  year.  The  diagnosis,  in  the  cases  which 
I  have  seen,  was  obvious.  No  special  treatment  was  employed,  nor  do  I 
think  that  any  operation  is  desirable.  Attempts  have  been  made  by  Mr.  Bryant 
and  others  to  remove  the  tumour  from  the  mouth  by  means  of  an  ecrasenr, 
but  obviously  this  operation  can  hardly  be  efficient.  Dr.  Cheever  of  Boston  ' 
has  twice  removed  the  mass  by  external  incision  and  a  complicated  operation 
in  which  the  lower  jaw  was  divided,  but  in  both  cases  the  disease  soon  recurred, 
and  according  to  his  own  conviction  the  operation  is  one  of  very  doubtful 
expediency. 

Dr.  Eliot  records  in  the  'Am.  Journ.  of  Med.  Sci.,'  July  1879,  a  case  in 
which  a  sarcomatous  tumour  of  the  tonsil  was  removed,  with  at  any  rate 
temporary  success.  The  rate  of  the  growth,  its  diffusion  into  neighbouring 
tissues,  and  its  accessibility  would  decide  the  propriety  of  the  attempt. 

Kelaxation  of  the  uvula  is  an  affection  very  trifling  m  itself,  but  it  pro-  Relaxed 
duces  distressing  symptoms,  such  as  constant  cough  and  frequent  vomiting, 
which  when  the  cause  is  overlooked  often  needlessly  alarm  the  patient.  In 
many  cases  the  relaxation  is  habitual,  recurring  on  any  trifling  cold  or  dis- 
turbance of  health.  Painting  with  an  astringent  lotion  (as  glycerate  of  tannin 
or  nitrate  of  silver),  with  purges  and  tonics,  is  sufficient  in  such  cases.  When 
the  elongation  is  considerable  and  inveterate,  the  uvula  should  be  taken  hold 
of  with  clawed  forceps  and  snipped  off". 

'  '  Boston  Medical  and  Surgical  Journal,'  Aug.  1,  1878.  It  appears  from  this  article 
that  the  operation  has  also  been  twice  performed  in  Germany,  by  Langenbeck  and  Hiieter. 
Neither  case  was  published.  The  tonsil  has  been  removed  also  by  Mr.  Golding  Bird  and 
by  Mr.  Lucas  at  Guy's  Hospital  ('  Clin.  Soc.  Trans.'  vol.  xvi.  pp.  9  and  14),  but  the  results 
can  hardly  be  regarded  as  satisfactory. 
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Alveolar 
abscess. 


Necrosis  of 
the  jaws. 


Phos- 
phorus 
necrosis. 


'  Alveolar  abscess  may  be  defined  '  savs  Mr  ^i^n^..  . 
around  the  fang  or  fangs  of  a  tootli  i  «„nli  '       ^  ^"PPuration 

either  along  a  canal  by  the  side  of  the  f-mrr  n/iha  fi  •  suitace 
"exT  upe?^^^^^^^^^  of  ^  ^    ^^^^.^^^^        ^^^^^^^^     the  cheek  or  lip  f 

that  the  extension  of  an  alveolar  abLe^to  ^^J:^\^::::;.^^ 

Ihe  clZlT  \7  '°  -^^^       blTe  h     Wh  re 

the  centra  teeth  give  rise  to  abscess  which  extends  to  a  distance  it  burrows 
along  the  hard  palate,  and  the  lateral  incisor  is  the  usual  sotce  of  ^11™? 

dS:ir:  ^^^-^  ^b--  "  -tend  to'a 

treated.    If  the  tooth  is  so  far  diseased  as  to  render  its  removal  desirable 
this  IS  of  course,  a  radical  cure.    If  the  irritation  is  connected  withlop 
FBg  the  stopping  should  be  removed;  and  if  the  tooth  is  to  be  preserved 
ree  leeching  and  fomentation  of  the  gum,  combined  with  pm-gaJives  wHl' 

:a^;'r^^^^^^^^^^  ^^-^  ^houid^ie 

The  difficult  cases  are  those  in  which  matter,  having  its  origin  in  caries 
and  suppuration  around  a  tooth-fang,  burrows  to  a  cons^erable  Ltance  ani 
appears  as  a  siniis,  usually  with  a  protruding  granulation,  at  a  distant  part' 
of  the  face  or  under  the  chm.    Such  cases  are  constantly  mistaken  for  cases 
ot  disease  of  the  jawbone,  though  an  attentive  exammation  wiU  show  that' 
there  IS  no  exposed  surface  in  the  jaw.  and  that  there  is  a  carious  tooth  sm--' 

by  Ml  Salter  to  cases  of  necrosis,  the  diseased  tooth  being,  in  fact  a 
segues  rum  ;  and  their  treatment  must  be  precisely  the  same.  viz.  the  removal 
ot  the  tooth,  m  doing  which  great  care  must  be  taken  to  see  that  it  comes 
away  entire,  or,  if  not,  that  every  fragment  is  afterwards  removed. 

Necrosis  attacks  the  jaws  from  various  causes.  In  strumous  disease, 
along  with  the  caries  of  the  teeth,  to  which  strumous  patients  are  so  hable 
portions  of  the  jaw  not  unfrequently  perish,  and,  becoming  exposed  in  the 
mouth,  give  rise  to  a  foetid  discharge  which  poisons  the  breath,  and  in  some 
cases  is  a  source  of  real  danger,  from  the  cachexia  which  it  induces.  Necrosis 
especially  of  the  lower  jaw,  often  follows  fractm-e.  But  there  is  nothiu- 
peculiar  in  the  pathology  or  treatment  of  such  cases,  except  that  the  surgeon 
will  be  more  anxious  than  in  other  regions  of  the  body  to  extract  the 
sequestrum  early,  in  order  to  free  the  patient  from  the  putrid  odour  which 
it  causes. 

There  is,  however,  a  pecuhar  form  of  disease  which  affects  the  jaws, 
caused  by  the  local  action  of  the  poison  of  phosphorus  in  persons  who  are 
exposed  to  the  fumes  of  that  mineral  in  lucifer-match  manufactories.  It  has 
been  abundantly  proved  that  the  disease  is  only  generated  in  those  who  have 
carious  teeth,  and  that  it  is  caused  by  the  acid  fumes  of  the  phosphorus  (i.e. 
either  phosphorus  or  phosplioric  acid)  dissolved  in  the  saliva,  and  so  applied 
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directly  to  the  exposed  alveolar  process.  The  disease,  therefore,  might  be 
nrevented  by  seeing  that  all  the  workpeople  had  healthy  teeth,  and  by  the 
ise  of  a  mask  in  which  the  acid  fumes  would  be  stopped  by  passmg  the  air 
through  a  sponge  or  some  fabric  saturated  with  a  solution  of  one  of  the  fixed 
alkalies  or  their  carbonates.  But  the  use  of  the  amorphous  phosphorus, 
which  does  not  give  off  any  such  deleterious  fumes,  and  which  is  now  largely 
used  to  form  the  coating  of  the  box  on  which  the  match  ignites,  has  tended 
more  than  any  such  precautions  to  diminish  the  prevalence  of  the  disease, 
which  is  accordingly  now  much  more  rare  than  it  was  some  years  since. 
The  same  consideration  renders  it  inexpedient  to  devote  much  space  to  this 
subiect  1  The  advent  of  the  disease  is  marked  by  much  suffering,  and  oc- 
casionally by  considerable  bronchial  irritation  produced  by  the  fumes.  The 
diseased  periosteum  swells  up,  and  an  enormous  mass  of  spongy  bone  sur- 
rounds the  sequestrum,  especially  in  the  lower  jaw.  The  dead  bone  often 
takes  long  to  separate,  even  after  the  teeth  have  come  away,  and  when  it  is 
removed  an  enormous  mass  of  bone  is  left  to  replace  it.  In  some  cases  this 
new  bone  remains,  and  performs  all  the  functions  of  its  normal  predecessor. 
Even  when  the  whole  lower  jaw  and  both  condyles  have  come  away,  the  re- 
produced bone  has  been  both  useful  and  movable,  being  doubtless  attached 
by  hgament  to  the  skull.  In  other  cases  the  reproduced  jaw,  though  exu- 
berant at  first,  has  withered  away  and  left  only  a  thin  scar-like  band,  so 
that  the  patient  has  been  permanently  deformed. 

The  main  indications  of  treatment  are,  first,  to  place  the  patient  m  a 
pure  atmosphere  and  support  the  strength ;  next,  during  the  process  of 
separation  to  hasten  it  as  far  as  may  be,  and  liberate  tension  by  as  free 
incisions  through  the  thickened  periosteum  as  may  seem  prudent ;  then  to 
remove  the  sequestrum  at  the  earUest  possible  moment ;  and,  finally,  as  Mr. 
Salter  suggests,  to  adapt  teeth  to  the  reproduced  bone,  and  endeavour  by 
providing  it  with  a  function  to  avert  the  consecutive  atrophy  to  which  it  is 

sometimes  exposed.  . 

Mr.  Salter  also  likens  to  this  phosphorus-disease  the  necrosis  of  the  Mhc- 
alveolar  process  which  sometimes  occurs  after  scarlet-fever  and  other  exan-  jaw- 
themata,  and  which  he  beheves  to  be  produced,  as  that  is,  by  the  applica-  "e-^^-o^'^- 
tion  of  the  morbid  poison  to  the  jaw  exposed  by  the  presence  of  carious 
teeth.    The  gums,  he  beheves,  are  affected  in  these  cases  in  the  same  way 
as  the  skin  is  by  the  fever-poison  ;  and  thus,  if  the  bone  is  exposed  by  caries 
of  the  teeth,  the  periosteum  may  become  implicated.   The  question  is  one  of 
much  pathological  interest,  but  its  surgical  bearings  are  the  same  as  those 
of  any  other  form  of  necrosis. 

Tooth-tumours,  or  '  odontomes,'  are  divided  by  Mr.  Salter  into  (1)  enamel  Tooth._^ 
nodules,  or  submerged  cusps  on  tooth-fangs,  which  form  small  pearly  tumours  "•"o^"'''- 
consisting  of  a  thick  tubercle  of  enamel,  covered  by  enamel-pulp.  These 
are  of  no  surgical  importance,  and  occasion  no  symptoms  (2)  Exostoses, 
or  over-development  of  the  crusta  petrosa,  which  sometimes  attains  a  size 
that  requires  removal ;  and  this  affection  may  attack  one  tooth  after  another, 
according  to  Mr.  Salter,  causing  pain  which  will  persist  till  all  the  teeth  in 
one  or  both  jaws  have  been  extracted.  (8)  Hypertrophy,  or  dilatation  of  the 
fangs,  which  then  differ  only  physiologically  from  exostoses.   The  symptoms 

•  I  would  refer  the  reader  to  Dr.  Bristowe's  report '  On  the  Manufactories  in  which 
Phosphorus  is  Produced  or  Employed,'  'Fifth  Eeport  of  Med.  Off.  of  Privy  Council,' 
1863  ;  and  to  Mr.  Salter's  article  in  the  '  Byst.  of  Surgery.' 
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they  cause  are  the  same,  and  they  equally  demand  extraction.  (4)  Dentine 
excrescences  growmg  from  the  dentine  into  the  puln  cavitv  nn  1  i  a 
constant  and  seve.  neuralgia,  which  re,uh.s  tlfe  exSn^  ? 
The  disease  cannot  be  recognised  till  after  removal.  (5)  Warty  teetl  tl  I 
dentmal  odontomes  >  of  Broca,  in  which  one  or  more  teeth  ar^l S  by  ! 
large  lobed  warty  tumour  growing  fron.  some  part  of  the  tooth  eitLr  nto  th^ 
mouth  or  n.to  the  substance  of  the  jawbone^nd  composed   a  co^^^ 

iTe  oft?  I  w  '''''''  i-l-tancetfr^ 

edge  of  hese  tumours  is  to  avoid  the  removal  of  the  bone  in  such  cases  for 
he  simple  extraction  of  the  tooth  along  with  the  tumour  will  re  suffic L^' 

''''        "  — ^  ^^^^^^^ 

froJThe"  t:.o^^'^'^^■^f        *°  ^^^^^^^^^       1^°^^^°^^  ^^^^^^^  ^^ich  grow 

Trchlf        P'  '''^r  °f  -  i^^aiti^y  tooth. 

The  chief  surgical  importance  of  the  latter  subject  is  that  such  fracture  of  a 
tooth  IS  common  m  fractured  jaw,  and  that  the  growth  of  this  polypous 
tumour  from  the  pulp,  which  is  acutely  sensitive,  may  prove  a  most  trouble 
some  comphcation,  unless  it  is  detected  and  the  tooth  removed. 

TUMOUES  OF  THE  JAWS. 

STeTw'r'  TuMouBS  of  the  jaws  are  best  described  as  cystic  and  sohd,  imiocent  and 
malignant. 

Cysts.  The  true  cystic  tumours  in  the  bone  are  more  common  in  the  lower  than 

the  upper  jaw,  and  are  often,  if  not  always,  the  consequence  of  irrita- 
tion aromid  the  sac  of  a  tooth  which  has  been  misplaced  or  ill-developed 
In  many  cases  the  connection  is  rendered  obvious  by  the  fact  that  the  wali 
of  the  tumour  contains  one  or  more  teeth  more  or  less  imperfect  and  more 
or  less  misplaced,  and  to  these  tumours  the  name  of  '  Dentigerous  Cyst  '  is 
properly  applied  ;  but  in  other  cases  the  comiection  between  the  cyst  and 
the  teeth  can  only  be  a  matter  of  inference.     The  misplaced  tooth  has 
always  been  one  of  the  second  set,  except  in  a  single  instance  recorded  by 
Mr.  Salter,  where  a  similar  tumour  formed  around  a  tooth  said  to  be  a  milk- 
molar.    Small  cysts  are  also  found  in  connection  with  the  fangs  of  perfect 
teeth.  I    The  diagnosis  of  dentigerous  from  other  cysts  of  the  jaw  can  be 
made  approximately  by  observing  the  absence  of  the  tooth,  and  absolutely 
by  incision  into  the  cyst,  when  the  tooth  wiU  be  found  and  should  be  re- 
moved.   This  will  generally  be  followed  by  the  filling  up  of  the  ca^aty.'^  In 
other  cases  multilocular  cysts  have  been  found,  i.e.  tumours  in  which  the 
main  cavity  has  been  divided  by  septa  into  two  or  more  secondary  spaces, 
and  others  which  would  be  more  correctly  described  as  a  congeries  of  small 
independent  cysts.    Finally',  there  are  cases  of  cystic  sarcoma— i.e.  cases  in 
which  a  large  cyst  is  formed  in  the  substance  of  a  tumour  which  is  itself 
more  or  less  malignant. 

antram^^^'       ^^'^  ^"^^^^^^  °^  ^3^^*^  antrum  and  dilatation  of  that  cavity  is  so 

'  See  Heath,  '  On  Diseases  and  Injuries  of  the  Jaws,'  2nd  ed.  p.  IGO. 
2  An  interesting  case  of  dentigerous  cyst  of  tlie  lower  jaw  is  reported  in  the  '  Chicago 
Medical  Journ.'  for  Jan.  1884,  by  Dr.  J.  S.  Marshall,  in  which  an  inverted  wisdom  tooth 
was  impacted  in  the  base  of  the  condyloid  process  at  its  junction  with  the  ramus  and 
coronoid  process.  The  irritation  and  suppuration  around  this  had  produced  necrosis  of 
the  whole  of  that  portion  of  the  bone,  including  the  condyle,  and  the  whole  of  this 
necrosed  bone  was  removed  along  with  the  tooth.  It  was,  however,  entirely  reproduced, 
and  the  movements  of  the  jaw  were  ultimately  quite  natural. 
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closely  connected  with  that  of  cystic  tumours  of  the  jaw,  that  although 
such  cases  hardly  come  logically  under  the  designation  of  tumours  of  the 
jaw— and  some,  in  fact,  are  hardly  to  be  styled  tumours  at  all — I  must  treat 
of  them  in  this  place. 

Most  of  these  cases  of  dilatation  of  the  antrum  appear  to  be  due  to  the 
development  of  cysts  in  the  substance  of  the  lining  membrane,  as  was  long 
ao-o  pointed  out  by  Mr.  W.  Adams  and  M.  Giraldes,'  the  cyst  being  formed 
by  the  dilatation  of  one  of  the  crypts  of  the  mucous  membrane.  In  some 
cases  such  cysts  are  very  numerous,  and  then  do  not  generally  increase 
much,  but  in  others  they  are  single,  and  their  constant  increase  may  lead 
to  the  suspicion  of  a  tumour  of  the  jaw,  and  even  (in  one  lamentable  case 
referred  to  by  Mr.  Heath)  has  occasioned  the  total  removal  of  the  jaw. 
Usually,  however,  they  are  easily  distinguishable  from  cancer  or  any  other 
sohd  tumour,  and  they  are  spoken  of  as  dropsy  of  the  antrum,  and  used  to 
be  regarded,  before  the  pubHcation  of  Mr.  Adams's  and  M.  Giraldes'  re-  Dropsy 
searches,  as  uniformly  due  to  inflammatory  distension  of  the  entire  cavity,  ^"^j^g  ^'^^^ 
sometunes  followed  by  suppuration  or  abscess  of  the  antrum.  And  it  seems  antrum, 
certain  that  such  general  irritation  followed  by  abscess  does  exist  in  some 
cases,  being  in  all  probability  caused  by  morbid  action  around  the  fangs  of 
the  bicuspid,  canine,  or  first  molar  tooth,  which  are  in  close  proximity  to 
the  lining  of  the  antrum.^  The  symptoms,  then,  of  a  large  cyst  developed 
in  the  antrum  are  identical  with  those  of  dropsy  of  the  antrum, — that  is  to 
say,  general  distension  of  the  upper  jaw  below  the  orbit,  with  some  aching 
pain,  and  a  sensation  of  yielding  or  perhaps  positive  crackling  on  pressure 
above  the  alveoli ;  sometimes,  also,  purulent  or  other  fluid  exudes  into  the 
mouth  on  pressure,  and  in  cases  of  abscess  the  distinctive  symptoms  of 
suppuration  may  have  been  noted.^ 

The  treatment  of  cysts  and  that  of  dropsy  of  the  antrum  is  at  first  the 
same,  namely,  to  make  a  dependent  opening,  by  drawing  one  or  more  teeth 
if  they  are  carious  or  loose ;  or,  if  the  teeth  are  sound,  but  the  bone  much 
thinned  above  the  alveoli,  to  make  a  tolerably  free  incision  through  the  wall 
of  the  antrum  in  that  position,  and  then  to  keep  the  cavity  syringed  out 
with  some  disinfectant,  of  which  perhaps  Condy's  fluid  diluted  is  the  best. 
Simple  dropsy  and  abscess  will  yield  to  this  treatment ;  but  if  the  enlarge- 
ment is  due  to  a  cyst  it  may  be  necessary  to  enlarge  the  opening  sufficiently 
to  scrape  out  all  the  tissue  connected  with  the  cyst  or  cysts.  The  total 
removal  of  the  upper  jaw  can  never  be  required. 

The  other  cysts  in  the  lower  or  upper  jaw  require  free  incision,  the  Cystic 
removal  of  any  misplaced  teeth  which  may  be  found  in  their  interior,  and  tbeYaws.°^ 
the  approximation  of  their  walls  by  well-adapted  pressure  of  pad  and  bandage. 
The  opening  into  the  tumour  must  always  be  kept  perfectly  free,  and  stimu- 
lating injections  are  thought  sometimes  to  hasten  the  closure  of  the  cyst. 
Removal  of  the  jaw  has  been  practised  in  these  cases,*  and  it  might  perhaps 
become  necessary  if  the  simpler  operation  failed  to  give  effectual  relief ;  but 
it  is  generally  unjustifiable.  A  sufficiently  free  opening  can  almost  always 
be  obtained  in  these  cases  from  the  interior  of  the  mouth. 

'  Heath,  op.  cit.  p.  156. 
On  the  Anatomy  of  the  Antrum,  see  Salter,  in  '  Syst.  of  Sm-g.'  Srd  ed.  vol.  ii. 
p.  465. 

"  In  very  rare  cases  (three  are  referred  to  by  Mr.  Salter,  op.  cit.  p.  46C)  abscess  of  the 
antrum  has  caused  amaurosis,  the  sight  returning  on  the  relief  of  the  abscess. 

"*  As  in  a  celebrated  case  operated  on  by  Sir  B.  Brodie,  and  figured  in  '  Syst.  of  Surg.' 
vol.  ii.  p.  528,  3rd  ed. 
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I  ought  to  add  that  care  must  be  exercised  in  the  case  of  any  supposed 
sohd  tumour  of  the  jaw  which  is  at  all  elastic,  to  make  sure  that  it  S  of 
the  cystic  variety,  for  many  cases  are  on  record  in  which,  after  ex  Wt lu 
of  the  jaw  the  surgeon  has  been  shocked  to  find  that  he  was  dealing witl  a 

imple  cyst  with  somewhat  thick  walls,  and  therefore  that  the  mt^nt  could 
have  been  cured  without  any  mutilation.     The  condition  of  thrtee  h  lo 

voided  ofTaf  '^f  studied.    And,  finally,  the  opposite  mistake  Sid 
avoided  of  taking  for  a  simple  cyst  that  which  is  only  a  cystic  formation  in 

-aiority  of  such  cyst-bearing  tLou'rs  will  be  mali 
ZlnaTa    ^'     ^""^  anatomically  to  be  reckoned  among  the 

mahgnanf  "^"^     ^^'^'^  ^'''''^ 

The  innocent  tumours  will  be  subdivided  into  fibrous  or  fibroid,  cartila- 
ginous and  osseous.  UU.  OdXlUd 

The  most  famihar  of  the  fibroid  growths  are  called  epuhs.  from  their  posi- 
tion just  abore  the  gums.    These  are  either  purely  fibrous,  or.  as  is  firequently 
the  case  mixed  with  myeloid  elements.    The  first  class  are  miquestionablv 
innocent ;  the  latter,  hke  the  other  sarcomata,  are  of  a  more  suspicious 
character-i.e.  they  may  recur  locally-but  they  are  hardly  of  a  truely 
malignant  or  cancerous  nature.    To  this  rule  I  have,  however,  seen  two  ex- 
ceptions in  which  epithehoma  occurred  in  the  situation  of  an  epulis.  EpuUs 
has  its  root  just  above  the  teeth,  and  frequently  from  the  lining  membrane 
of  one  of  the  a  veoli ;  at  other  times  it  makes  its  appearance  at  some  distance 
from  the  alveolus,  usually  on  the  exterior,  in  rarer  cases  in  the  cavity  of  the 
mouth ;  but  m  these  cases  also  Mr.  Salter  >  suspects  that  the  tumour  is  con- 
nected primarily  with  the  periodontal  membrane  ;  and  even  in  cases  where 
an  epuhs  forms  oii  a  jaw  apparently  edentulous  it  wHl  be  found,  according 
to  Mr.  Salter,  that  some  fangs  of  teeth  have  been  left  behind.  Epulis  is  more 
common  m  the  upper  than  in  the  lower  jaw,  the  proportion  bemg  fixed  by  the 
same  author  at  about  two  to  one. 

The  treatment  of  epuhs  consists  in  its  removal,  along  with  the  tissue  fi.-om 
which  it  springs,  i.e.  the  periodontal  membrane,  or  the  hning  of  the  alveoh. 
Very  often  the  growth  of  the  epuhs  has  completely  displaced  the  teeth,  and  in 
such  cases  all  that  will  be  necessary  is  to  cut  the  tumour  fi-eely  away  fi-om  its 
base  and  rasp  the  latter  away  from  the  subjacent  bone  with  a  strong  knife. 
This  will  cut  away  all  the  alveolar  tissue,  and  the  periodontal  membrane,  if 
any  is  left,  will  atrophy,  and  so  the  whole  tissue  from  which  the  tumour 
sprmgs  will  ultimately  have  been  removed,  and  then  no  recurrence  need  be 
feared.    If  the  teeth  have  been  left  at  the  first  operation  and  recurrence  takes 
place,  which  is  tolerably  often  the  case,  the  surgeon  must  be  careful  to  remove 
them  at  the  second,  and  the  cure  will  probably  then  prove  permanent.  But 
in  inveterate  cases,  after  the  removal  of  the  teeth,  it  is  necessary  to  clip  away 
the  bone  to  some  extent  with  curved  cutting-forceps,  so  as  to  make  sure  of 
having  removed  the  whole  of  the  alveolar  portion  of  the  jaw  ;  and  if  any  doubt 
exists  on  this  point,  or  if  suspicious-looking  granulations  sprout  from  the 
wound,  some  strong  caustic  (of  which  the  pure  nitric  acid  is  the  best)  must  be 
unsparingly  employed.    Under  such  treatment  a  definite  cure  may  be  con- 
fidently promised. 

Fibrous  and  cartilaginous  or  fibro-cartilaginous  tumours  also  spring  from 
'  '  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  455. 
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the  body  of  the  bone  nnconuected  with  the  teeth.   The  antrum  is  the  favourite  Fibrous 
seat  of  the  purely  fibrous  tumours,  and  here  they  often  extend  widely  in  all  {,o™y  "f" 
dh-ections.    But  it  must  be  recollected  that  in  many  of  these  cases,  as  in  Sir  bone. 
P.  Hewett's  case  ^  (^quoted  by  Mr.  Pollock,  '  Syst.  of  Surg.'  3rd  edit.  vol.  ii. 
p.  531),  the  growth  which  has  been  taken  for  a  tumour  of  the  antrum  really 
springs  from  the  base  of  the  skull — a  point  which  will  be  hereafter  again 
alluded  to.    Fibrous  tumours  are  also  found  springing  from  the  interior 
of  the  skull  and  expanding  the  bone  around  them.    In  one  curious  case, 
referred  to  by  Mr.  Pollock,  in  the  Museum  of  St.  George's  Hospital,  there  is 
a  nucleus  of  bone  in  the  centre  of  the  tumour ;  and  in  another,  which  Mr. 
Heath  describes,  in  the  College  of  Surgeons'  Museum,  the  tumour  is  calcifying 
like  a  uterine  fibroid. 

The  diagnosis  of  these  fibrous  tumours  from  others  which  are  of  a  softer 
consistence  and  of  a  more  malignant  character  rests  on  their  slow  growth,  their 
regular  rounded  outline,  especially  in  the  lower  jaw, ^  and  their  firm,  uniform 
consistence.  They  may  bleed  to  a  certain  extent  ^  from  the  constant  irritation 
to  which  they  are  subject. 

When  a  truly  fibrous  tumour  is  entirely  removed  along  with  all  the  bone 
from  which  it  springs,  it  will  not  recur.  The  numerous  instances  on  record 
of  recurrence  after  operations  of  this  nature  have  depended,  no  doubt,  on  the 
fact  that  the  tumour  was  not  purely  fibrous,  but  sarcomatous  in  part ;  or  in 
some  other  cases  on  imperfect  removal.  In  operating  on  a  fibrous  tumour, 
therefore,  it  is  desirable  to  cut  wide  of  the  tumour,  and,  whenever  it  is  possible, 
to  remove  the  whole  of  that  part  of  the  bone  from  which  the  tumour  springs. 

Cartilaginous  tumours  are  rare,  but  they  sometimes  attain  an  immense  Enclion- 
size.  Mr.  0'  Shaughnessy  removed  a  fibrous  enohondroma  from  the  upper  jaw 
which  was  nearly  as  large  as  the  patient's  head,  and  overlapped  the  lower 
jaw,  which  was  contained  in  a  groove  on  the  lower  surface  of  the  tumour. 
(Heath,  p.  243.)  In  the  Museum  of  St.  George's  Hospital  is  an  enormous 
mass  of  enchondroma  (Ser.  xvii^  No.  66),*  which  implicates  the  upper  jaw,  but 
is  chiefly  connected  with  the  base  of  the  skull.  A  few  other  cases  of  a  similar 
nature  are  recorded,  and  one  was  operated  on  by  Mr.  Morgan,  of  Guy's 
Hospital,  with  some  success.  Mr.  Moore,  however,  in  an  attempt  to  remove 
such  a  growth,  found  the  disease  to  be  myxomatous,  and  the  patient  died  on 
the  table. 

Exostosis  of  the  jaws  is  often  of  the  ivory  variety,  as  in  the  cases  figured  Exostosis, 
on  pp.  459,  460 — the  former  from  the  lower,  the  latter  from  the  upper  jaw. 
For  the  main  considerations  relative  to  their  treatment  I  would  refer  the 
reader  to  that  place. 

The  malignant  forms  of  solid  tumour  in  the  jaws  are  sarcomata  and  car-  Malignant 
cinomata  ;  the  former  are  often  mixed  with  cysts,  the  solid  matter  being  usually 
of  the  round  or  spindle-celled  variety.  Myeloid  tumours  are  more  common 
in  the  form  of  epulis  than  as  diseases  of  the  body  of  the  bone,  and  are  usually 
innocent ;  though  to  both  rules  there  are  many  exceptions.  Cancerous  tumours 
are  usually,  if  not  always,  epitheliomata — either  squamous  epithelioma  spring- 
ing from  the  gum  or  spreading  from  neighbouring  parts,  or  else  columnar 
epithelioma  originating  in  the  nasal  fossae  or  antrum. 

'  '  Med.-Chir.  Trans.'  vol.  xxxiv.  p.  43. 

^  The  fibrous  tumours  of  the  antrum  consist  of  a  great  number  of  large  lobes  which 
pass  into  all  the  spaces  communicating  with  that  cavity. 
'  Pollock,  op.  cit.  p.  532. 

'  See  also  '  Path.  Trans.'  vol.  x.  for  a  description  of  this  case,  with  a  drawing. 


636 


DISEASES  OF  THE  MOUTH. 


Tumours  of 
the 

antrum. 


Operations 
on  the 
jaws. 


These  forms  of  tumour  of  course  demand  complete  and  free  removal  if 
seen  early  enough  ;  but  the  prognosis  is  highly  unfavourable.  In  aT  case. 
thaU  have  had  the  opportumty  of  watching  recurrence  has  taken  place  very 

It  appears  probable,  from  cases  recorded  by  Mr.  WagstaflFe  and  Mr.  Heath  ■ 
that  m  some  of  these  cases  of  cystic  sarcoma  the  disease  '  commences  in  th'e 
mucous  or  submucous  glands  of  the  gum  and  cheek,  and  only  subsequen tlv 
invades  the  jaw.'  Mr.  Heath  refers  to  a  case  under  Mr.  Skey's  care  hi  S 
the  outer  wall  of  both  the  upper  and  lower  jaws  was  involved.  Th  dTseas 
was  freely  cut  away,  and  the  patient  made  a  good  recovery 

Any  of  these  forms  of  tumour  may  originate  in  the  antrum  of  Hifjhmore 
Some  tumours  of  the  antrum  are  purely  fibrous  ;  others,  no  doubt,  glandular 
or  adenomatous-i.e.  morbid  imitations  of  the  glandular  tissue  of  the  mucous 
membrane  limng  the  antrum.  I  have  already  referred  to  the  existence  of 
exostosis  m  the  antrum,  and  the  occurrence  of  mahgnant  tumour  is  unluckilv 
only  too  common. 

The  diagnostic  sign  of  a  tumour  having  its  origin  in  the  antrum  is  that  it 
expands  the  wall  of  that  cavity  in  various  directions,  so  as  to  invade  several 
of  the  spaces  with  which  the  antrum  is  in  relation.  It  presses  lateraUy  into 
the  nostril,  downwards  into  the  mouth,  upwards  into  the  orbit,  back^N-ards 
into_  the  pharynx  or  pterygo-maxillary  fossa,  and  outwards  mto  the  zygo- 
matic and  temporal  fossaj,  and  very  commonly  in  many  or  all  these  directions 
at  once.  A  tumour,  however,  growing  from  the  base  of  the  skuU  may  so 
envelop  the  upper  jaw  as  to  grow  in  several  of  these  directions,  as  exemphfied 
by  Sir  P.  Hewett's  case  above  mentioned;  so  that  the  diagnosis  should  not  be 
arrived  at  without  careful  examination. 

The  origin  of  a  tumour  from  the  antrum  is  a  matter  of  importance 
because  then  the  surgeon  may  be  confident  of  removhig  the  whole  of  its 
attachment.    The  complete  excision  of  the  upper  jaw  removes  every  part 
of  the  antrum,  and  is  therefore  much  more  satisfactory  than  operations  on 
tumours  of  the  base  of  the  skull  can  ever  be. 

The  upper  jaw  may  be  removed  either  partially  or  entirely.    In  the  partial 
removal  the  orbital  plate  is  left  behind,  while  in  the  other  operation  not  only 
the  entire  maxilla,  but,  if  it  is  wished,  the  malar  bone  also,  may  be  excised. 
The  plan  formerly  in  use  was  to  make  two  incisions,  one  somewhat  vertical 
from  the  inner  angle  of  the  orbit,  coasting  round  the  nose,  and  di\ddhig  the 
hp  in  the  middle  line  to  its  free  edge  ;  the  other  slopmg  down  from  the  malar 
prominence  (or  from  the  zygoma  if  the  whole  malar  bone  also  is  to  be 
removed)  to  the  outer  angle  of  the  mouth.    But  these  extensive  incisions  are 
rarely  required.    A  single  cut  running  under  the  lower  border  of  the  orbit, 
and  embracing  more  or  less  of  the  extent  of  that  cavity  as  may  be  thought 
necessary,  and  extending  from  thence  along  the  outer  side  of  the  nose  through 
the  upper  lip,  enables  the  operator  to  turn  back  as  large  a  flap  of  the  cheek  as 
is  ordinarily  requisite  ;  one  or  two  of  the  front  teeth  should  be  drawn  at  the 
commencement  of  the  operation.    Then  the  two  upper  jawbones  are  separated 
from  each  other  by  a  cut  with  the  saw  or  bone-nippers  along  the  hard  palate, 
the  ascending  process  of  the  superior  maxillary  bone  is  cut  across,  and  the 
malar  divided  from  the  superior  maxillary  by  notchmg  it  with  the  saw  and 
then  completing  the  division  with  the  forceps.    Now,  on  twisting  the  bone 
with  the  lion-forceps  it  will  become  loose,  and  is  to  be  severed  from  the  soft 


'  Wagstaffe,  '  Path.  Trans.'  vol.  xxii. ;  Heath,  op.  cit.  p.  303. 
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palate  and  its  remaining  attachments  with  the  knife.  In  doing  this  the 
terminal  branch  of  the  internal  maxillary  artery  is  divided,  but  as  there  is 
now  a  large  and  free  opening  there  will  be  no  difficulty  in  securing  it.  The 
large  gap  is  to  be  sprinkled  with  iodoform  crystals,  filled  with  a  piece  of  dry 
lint,  and  the  soft  parts  united  with  numerous  sutures  and  a  harelip  pin  or 
two.  Recovery  is  generally  rapid.  A  large  gap  will  be  left  in  the  mouth, 
which  must  be  filled  up  with  an  obturator. 

If  only  the  body  of  the  bone  is  to  be  removed,  the  orbital  plate  being  left, 
after  severing  the  ascending  process  of  the  superior  maxillary  bone,  the  cut 
is  to  be  extended  outwards,  with  a  keyhole  saw  or  cutting-forceps,  beneath 
the  orbit,  until  the  whole  of  the  wall  of  the  antrum  has  been  separated  from 
its  roof,  and  then  the  loosened  bone  is  to  be  twisted  out  with  the  lion-forceps. 
This  operation  is  used  chiefly  to  obtain  access  to  the  base  of  the  skull  in  the 
case  of  fibrous  naso-pharyngeal  polypus.  The  end  is  attained  with  less 
deformity  than  if  the  entire  bone  be  removed. 

Finally,  Langenbeck  has  devised  an  operation  in  these  cases  which  he 
denominates  '  the  osteoplastic  resection  of  the  upper  jaw.'  Instead  of  remov- 
ing the  soft  parts  from  the  jaw,  '  the  requisite  incisions  are  made  down  to  the 
bone  at  once,  the  bone  is  sawn  through  in  the  same  incisions,  and  the  portion 

thus  forcibly  detached  turned  inwards,  without 
otherwise  dividing  it  from  its  connection  with 
the  nasal  and  frontal  bone.  The  tumour  is 
then  removed  from  behind  the  bone,  and  the 
latter  replaced  in  its  original  position.  No  in- 
cision is  made  at  the  place  where  this  bending 
or  fracture  must  necessarily  occur.'  (Pollock.) 

I  must  refer  the  reader  to  the  original 
('Deutsche  Klinik,'  1859  and  1861)  for  details 
as  to  this  plan  of  treatment.  It  has  not  com- 
mended itself  to  surgeons  in  this  country,  nor 
do  I  believe  that  it  is  now  in  much  use  anywhere. 

Operations  on  the  lower  jaw  may  be  con- 
ducted entirely  inside  the  mouth  if  only  a 
portion  of  its  thickness  is  to  be  removed  ;  but 
when  any  part  of  the  whole  depth  of  the  bone 
is  to  be  taken  away  an  external  incision  will 
be  required. 

„         ^      ,       ■  The  whole  of  one  side  of  the  lower  jaw  may 

FIG.  294.   Sarcoma  of  tlie  lower  jaw.  ,  ... 

From  a  preparation  i)i  which  the  be  removed  by  making  an  incision  through  the 

entire  half  of  the  lower  jaw  was  re-       .    ^  <•    ii       i  t  Tin 

moved  for  a  rapidly  growing  perios-  middle  Ime  01  tue  lower  lip  and  aloiig  the 

teal  sarcoma,  which  extended  far  down  ,  i      j         r  i-1      •        j.    j.i        -i      i.-         r  j.i 

the  neck.  The  man  made  a  rapid  lower  border  ot  the  jaw  to  the  Situation  ot  the 
cTr?K>d\e  dfed'^Sn^ha^^  articulation,  denuding  the  anterior  surface  of 
se^fiTKoZ'''''^"''^'*''^  Museum,  ^j^g  j^Q^^^g  ^^^^  l;yi^^g  ^^^g  arteries,  sawing  through 

the  bone  in  the  middle  line,  cutting  the  muscles 
and  mucous  membrane  away  from  its  inner  surface,  then  seizing  the  bone 
with  the  lion-forceps  and  twisting  it  out  so  as  to  dislocate  it  from  the  skull, 
any  remains  of  the  ligaments  being  touched  with  the  knife,  which  is  kept 
very  close  to  the  bone  in  order  to  avoid  the  internal  maxillary  artery.  In 
this,  as  in  all  other  extensive  operations  on  the  lower  jaw,  the  tongue 
should  be  commanded  by  a  stout  ligature  passed  through  it  before  the  opera- 
tion is  begun,  otherwise  the  patient  may  be  in  danger  of  suffocation  from  its 
falling  back  over  the  entrance  to  the  larynx.    If  it  is  necessary  to  remove 
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the  who  e  jaw  the  same  operation  may  be  repeated  on  both  sides  or  the 

''':r^'''  with    hL  who 

of  the  lower  hp  and  lower  part  of  the  face  being  turned  off  the  bone  by  a  free 
ncision  ftx)m  one  side  to  the  other,  after  which  the  bone  is  divided  in  the 
c  n  re  and  its  two  halves  dissected  out  as  before.    The  difficulty  and  dange 
ot  the  operation  in  cases  of  rapidly  growing  tumour  are  often  chieflyl^r  deaX 
..|the^c..ical  part  of  the  growth,  as  it  was  in  the  instance 

_  In  all  operations  on  the  upper  and  lower  jaw  which  involve  extensive 
mcisions,  and  therefore  danger  of  formidable  hemorrhage,  the  surgeoi  mTsI 
remember  that  anaesthesia  involves  a  certain  amount  o?  danger.  ^I  l  ave  t 

Invba'd  TT  J'^"  frequentlymrder  an.:;thesia  .  tW 

any  bad  symptoms,  and  have  seen  the  operation  so  performed  by  many  other 
urgeons  ;  yet  the  reahty  of  the  danger  is  testified  by  Sir  Presc'ott  Hew  " 
well-known  case,' and  another  which  occurred  not  very  long  since  at  St 
George's  Hospital,  in  both  of  which  death  was  attributed,  wifh  at "n  rate 
much  probability,  to  the  entrance  of  blood  into  the  air-passages  while  the 
patient  was  unconscious.    So  strongly  do  some  surgeons  feel  the  danger  of 
anesthesia  in  such  cases  that  they  prefer  to  perform  tracheotomy  as  a  prelude 
to  removal  of  either  jaw  under  anesthesia.    This  is  not,  I  think,  absolutelv 
necessary  but  m  any  case  where  the  patient  has  the  necessary  resolution  I 
much  prefer  to  perform  the  operation  without  an  anesthetic  ;  and  I  have  met 
with  three  cases,  under  the  care  of  Mr.  Tatum,  Mr.  Haward,  and  myself  in 
which  the  patients  have  had  the  operation  performed  sitting  in  a  chaii-  without 
making  any  complaint  or  embarrassing  the  operator  iu  any  way  2 

Fmally,  I  must  say  a  few  words  about  that  very  troublesome  affection 
which  consists  m  permanent  closure  of  the  jaws.    In  rarer  cases  this  is 
caused  by  ankylosis  of  the  temporo-maxillary  jomt,  but  more  commonly  bv 
the  destruction  of  the  mucous  Hning  of  the  mouth  by  sloughhag  fi-om  cancrum 
oris  or  mercurial  poisomng,  by  phagedenic  or  by  lupoid  ulceration,  and  the 
•substitution  for  it  of  a  cicatricial  tissue,  which  will  go  on  for  years  contracting 
more  and  more  tightly,  and  in  which  bone  is  sometimes  developed.    In  the 
shghter  cases  of  this  cicatricial  contraction,  as  in  other  cicatrices,  it  may  be 
possible  to  stretch  the  cicatrix  and  keep  it  stretched  by  mechanical  means 
just  as  IS  done  in  contractions  of  burns.    But  when  the  contraction  is  for- 
midable I  have  never  seen  this  plan  successful.    Two  operations  have  been 
proposed  for  the  partial  rehef  of  the  painful  consequences  of  this  mfirmity 
by  estabhshmg  a  false  joint  in  the  lower  jaw.     One  (Rizzoh's)  consists  in 
dividing  the  jaw  from  within  the  mouth  with  a  fine  saw,  and  preventing  the 
union  of  Its  segments  either  by  constant  motion  or  by  insertmg  a  piece  of 
guttapercha  between  them.    This,  however,  is  now  rarely  practised,  bemg 
apparently  less  efficient  than  Esmarch's  plan  of  dividing  the  jaw  by  an  ex- 
ternal hicision  in  front  of  the  cicatrised  part  and  taking  a  wedge-shaped  piece 
out  of  it.     This  operation,  if  practised  fairly  in  front  of  the  cicatrix,  is  said 
by  Mr.  Heath  to  yield  good  and  permanent  results.    Or  attempts  may  be 
made  to  divide  the  tissues  between  the  bones,  and  screw  the  bones  apart 
by  instruments  apphed  between  silver  shields  moulded  to  the  upper  and 
lower  jaw. 

In  contraction  from  ankylosis  the  ramus  of  the  jaw  should  be  divided  with 
'  '  Med.-Chir.  Trans.'  vol.  xxxiv.  p.  4.3. 

2  In  my  case  (referred  to  on  p.  048)  the  operation  was  repeated  again  without  any 
ansDsthetic. 


ACNE  KOSACEA.    LIPOMA  NASI. 


639 


a  fine  saw  as  near  the  joint  as  is  found  practicable,  and  a  small  piece  removed. 
This  can  he  effected  without  external  incisions. 

I  must  refer  the  reader  to  Mr.  Heath's  work  for  a  full  description  and  dis- 
cussion of  these  rare  and  somewhat  unsatisfactory  cases. 


DISEASES  OF  THE  NOSE. 

The  diseases  of  the  nose  are  divided  naturally  into  those  of  the  external 
parts — the  skin  and  cellular  tissue  ;  and  those  of  the  interior — the  bones, 
cartilages,  and  mucous  membrane. 

The  commonest  affection  of  the  external  parts  of  the  nose  is  that  to  which  Disease 
the  name  of  Acne  rosacea  is  generally  applied,  though  the  name  may  not  be  external 
an  exactly  appropriate  one,  true  acne  being  considered  to  be  in  all  cases  an  parts, 
affection  of  the  sebaceous  follicles  :  while  in  acne  rosacea,  though  the  seba-  Acne 
ceous  follicles  may  in  many  cases  be  affected,  in  others  they  certainly  are  not.  ''°^'''^^*'^- 
The  disease  in  its  simple  form  consists  in  an  injection  of  the  capillaries  of 
the  skin,  which  produces  a  red,  shiny,  greasy  appearance,  in  some  cases 
limited  to  the  tip,  at  others  extending  over  the  whole  of  the  organ.  The 
sebaceous  follicles  may  be  also  affected,  and  in  those  cases  the  skin  is  marbled 
and  irregularly  knobbed.    The  simple  form  of  acne  is  more  common  in 
women  than  in  men,  and  is  generally  developed  about  the  cessation  of  men- 
struation, with  which  function  it  seems  to  have  some  unexplained  connection. 
In  the  male  sex  it  may  be  referred  to  disorders  of  digestion,  exposure  to  the 
weather,  or  other  sources  of  ill-health,  but  seems  to  have  no  necessary  con- 
nection with  intemperance.  The  acne '  hypertrophica,'  '  spirit-drinker's  nose,' 
vulgarly  '  grog-blossoms,'  is  a  severer  form  of  the  same  complaint,  due  to  the 
abuse  of  "svine  or  alcohol,  in  which  the  sebaceous  glands  are  always  much 
affected,  and  which  is  followed  by  enormous  hypertrophy,  producing  the  Lipoma 
pendulous  masses  called  lipoma,  which  are  so  familiar  in  old  topers. 

In  all  cases  of  acne  the  first  care  of  the  surgeon  is  to  ascertain  if  possible 
whether  any  inordinate  indulgence  in  the  pleasures  of  the  table  has  given  rise 
to  the  disease,  or  whether  it  is  connected  with  any  obstruction  to  the  menstrual 
discharge,  and  to  coimteract  such  deleterious  agencies  by  gradual  and  judicious 
treatment.  Local  applications  are  numerous,  and  are  chiefly  of  the  stimu- 
lating kind.  Hot  bathing  of  the  part,  followed  by  the  application  of  a  lotion 
of  the  perchloride  of  mercury,  one  or  two  grains  to  the  ounce,  is  said  by  Mr. 
Durham  to  be  efficacious  in  the  milder  cases.  Soaps  of  carbolic  acid,  or  some 
salt  of  sulphur,  or  pastes  of  these  substances  laid  on  the  parts  overnight  and 
washed  off"  in  the  morning,  or  ointment  of  iodide  of  sulphur,  may  be  tried  in 
more  advanced  cases.  In  obstinate  cases  Hebra  recommends  longitudinal 
incisions  to  be  made  through  the  hypertrophied  parts,  and  after  the  bleeding 
has  somewhat  ceased  the  surface  of  the  incisions  to  be  brushed  over  with 
liq.  hyd.  perchloridi.  But  when  the  pendulous  masses  called  lipomata  '  are 
developed,  nothing  short  of  their  extirpation  will  do  any  good,  and  the  opera- 
tion is  often  quite  successful,  though  in  patients  of  this  kind  erysipelas  and 
other  complications  are  of  course  to  be  apprehended.  The  best  plan  is  to 
make  a  free  median  incision,  and  others  at  the  sides,  turning  flaps  down 
sufficient  to  cover  the  framework  of  the  nose  without  any  tension,  remove 


'  The  name  is  so  far  inappropriate  that  the  tumours  are  not  fatty,  but  consist  of 
hypertrophied  skin  and  sebaceous  follicles  with  connective  tissue. 
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^"'i         tl^e  flaps.     Care  must  be  taken  not  to  open 
5  Wfi^'  ;-«<^  by  cutting  through  the  cartilages,  to  avoid  which  ?he 

lelt  forefinger  must  be  kept  in  the  nostril. 

The  nose  is  peculiarly  subject  to  the  forms  of  ulceration  spoken  of  at  p  4-22 
as  upous  and  rodent  ulcers,  but  I  need  add  nothing  here  to  what  is  said  there 
and  m  the  chapter  on  Diseases  op  the  Skin  on  that  subject.  Epithehoma 
also  IS  not  uncommon  at  the  angle  of  the  nose,  and  should  be  early  and  freely 
removed  with  the  knife,  caustic  being  apphed  to  the  section  if  any  tissue  in  ij 
looks  suspicious. 


Malforma- 
tions. 


Cicati-isa- 
tion. 


Deviations. 


Affections 
of  the 
interior  of 
the  nose. 


Rhino- 
scopy. 


Congenital  absence  of  the  nose  has  been  recorded,  and  it  has  even  been 
said  that  plastic  operations  have  been  performed  for  its  cure  ;  but  I  confess 
that  I  do  not  understand  how  any  surgical  operation  could  restore  anything 
like  the  natural  appearance  in  such  cases.i  But  in  cases  (which  are  also  very 
rare)  of  congenital  occlusion  of  one  or  both  nostrils,  or  of  adhesion  between 
the  nostril  and  septum,  an  operation  maybe  of  the  greatest  service,  and  should 
be  at  once  undertaken,  since  the  obstruction  much  interferes  with  sucking 
The  obstruction  is  sometimes  merely  membranous,  while  at  other  times  a  con- 
siderable depth  of  tissue  has  to  be  penetrated.   A  free  opening  into  the  nasal 
cavity  should  be  secured,  and  kept  permanently  dilated  by  means  of  a  metal 
or  gum  catheter  retained  for  many  weeks,  and  the  case  should  be  watched 
to  prevent  recontraction.    Similar  in  principle  should  be  the  treatment  of 
occlusion  or  narrowing,  the  result  of  cicatrisation,  the  usual  cause  of  which 
is  lupus  ;  but  here  the  prospects  of  cure  are  far  less  encouraging,  since  the 
tissue  of  the  cicatrix  tends  to  recontract.    The  constant  expansion  of  tents  of 
lammaria  may,  however,  ultimately  overcome  this  tendency,  if  the  patient 
will  persevere. 

Deviations  of  the  nose  are  very  common  to  a  shght  and  hardly  percep- 
tible extent.  But  sometimes,  whether  as  the  result  of  injury  or  as  a  congenital 
formation,  the  septum  inclines  so  much  to  one  side  as  almost  to  close  one  • 
nostril,  while  the  turbinated  bone  on  the  opposite  side  projects  so  much  uito 
the  other  as  to  be  mistaken  for  a  tumour.  A  little  attention  will  enable 
the  surgeon  to  avoid  this  error  and  explain  the  nature  of  the  case  ;  but  no 
treatment  has  as  yet,  I  believe,  proved  successful,  though  removal  by  the 
knife  of  a  portion  of  the  cartilaginous  septum  is  recommended  by  Professor 
Gross. 

The  examination  of  the  nasal  cavity  may  be  made  from  the  nostril,  for 
which  purpose  special  instruments  are  contrived,  such  as  Fraenkel's  nasal 
speculum  or  Cresswell  Baber's  dilator,  figured  by  Mr.  Haward  (Syst.  of  Surg." 
3rd  ed.  vol.  ii.  p.  632) ;  but  for  many  cases  the  spoon  end  of  a  director,  or 
a  couple  of  directors,  introduced  on  opposite  sides,  will  serve  well  enough  : 
or  the  nose  is  examined  by  means  of  careful  probing— very  necessary  in  the 
search  for  foreign  bodies  :  or  by  reflected  light  fi-om  the  mouth,  by  which 
the  posterior  nares  may  be  illuminated,  as  will  be  explained  in  speaking  of 
Laryngoscopy,  of  which  this  examination,  '  Ehinoscopy,'  is  a  variety.    It  is 
a  very  difficult  method  of  examination,  but  has  afforded  useful  results  in 
cases  of  foreign  bodies  impacted  in  the  respiratory  pharynx,  and  in  tumours 
situated  near  the  posterior  nares. 


'  See  Holmes's  '  Surg.  Dis.  of  Childhood,'  2nd  ed.  p.  128. 
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I  have  already  spoken  of  foreign  bodies  in  the  nostril  (p.  184),  and  of  the  Rhino- 
iiuportance  of  detecting  and  extracting  them  at  the  earhest  possible  moment. 
Such  bodies  sometimes  attract  inspissated  mucous  and  purulent  secretions, 
and  thus  form  the  nuclei  of  rhinolithes,  or  nose-stones,  which  are  found,  though 
rarely,  in  the  inferior  meatus,  while  at  other  times,  as  it  seems,  such  con- 
cretions form  without  any  foreign  nucleus  ;  and  in  any  case  of  constant  dis- 
charge and  inflammation,  for  which  no  cause  is  obvious,  it  is  important  to 
examine  the  meatus  thoroughly  for  one  of  these  concretions.  When  detected 
it  must  be  removed  entire  if  possible  ;  otherwise  it  can  probably  be  crushed 
with  a  tolerably  stout  pair  of  forceps,  and  the  fragments  extracted  or  syringed 
out. 

Epistaxis,  or  bleeding  from  the  nose,  is  a  very  common  affection,  both  in  Epistaxis. 
youth  and  old  age.  It  occurs  in  consequence  of  injuries,  though  rarely  to 
any  great  extent.  In  fractures  of  the  base  of  the  skull,  as  pointed  out  above 
(p.  151),  it  is  sometimes  copious  and  persistent.  But  the  epistaxis  which  is 
usually  the  subject  of  treatment  is  spontaneous.  In  youth  this  is  rarely  of 
much  consequence,  except  in  persons  the  subjects  of  the  haemorrhagic  dia- 
thesis. Any  slight  congestion  will  induce  epistaxis  in  some  children,  but  it 
will  almost  always  subside.  There  are  many  ways  of  treating  it  in  popular 
use,  and  their  success  is  generally  to  be  explained  by  the  spontaneous  cessa- 
tion of  the  discharge.  Cold  to  the  spine,  as  by  dashing  cold  water  on  the 
nape,  or  '  the  nursery  remedy  of  slipping  a  cold  key  down  the  back,'  or  rais- 
ing the  arms  vertically  above  the  head,  certainly  seem  to  stop  the  bleeding. 
But  the  direct  apphcation  of  cold,  as  by  washing  out  the  nose  with  ice-cold 
water  or  passing  pieces  of  ice  into  the  nostril  and  applying  ice-cold  lotion  to 
the  forehead,  is  still  more  efficient,  and  sometimes  the  injection  of  tinct.  ferri 
perchlor.  diluted  is  very  serviceable. 

In  young  women  epistaxis  is  sometimes  vicarious  when  the  menstrual 
discharge  is  suppressed,  and  then  requires  no  treatment  except  that  which  is 
du-ected  to  the  re-establishment  of  the  natm-al  function. 

In  fevers  and  scurvy  epistaxis  is  liable  to  occur,  and  sometimes  can  only 
be  suppressed  by  plugging  the  nose. 

In  advanced  life  epistaxis  is  often  indicative  of  cerebral  congestion,  and  in 
such  cases  must  be  regarded  with  anxiety,  though  in  itself  and  for  the  time, 
if  not  excessive,  it  will  probably  avert  graver  mischief. 

Obviously,  then,  the  treatment  will  depend  on  a  knowledge  of  the  cause, 
and  as  a  general  rule  there  is  little  occasion  for  any  violent  attempt  at 
suppressing  the  hfemorrhage.  It  usually  subsides  of  itself,  having  done  only 
good.  If  it  seems  necessary  to  suppress  it  by  surgical  means,  a  free  washing 
out  of  the  nose  by  the  method  to  be  presently  described  as  Dr.  Thudichum's, 
with  ice-cold  water,  or  with  some  astringent  solution,  hardly  ever  fails  to  stop 
it,  except  in  the  case  of  the  depravation  of  the  blood  by  the  hfemorrhagic  dia- 
thesis, or  by  fever  or  scurvy,  in  which  cases  and  in  some  of  the  more  violent 
hfemorrhages  of  later  life  it  may  be  necessary  to  plug  the  nares. 

Plugging  the  posterior  nares  may  be  eflected  by  means  of  Bellocq's  Sound,  Plugging 
here  figured.  The  sound  is  hollow,  and  carries  a  stilet  of  spring  wire  on  a 
handle.  The  stilet  has  a  large  eye  at  its  end.  It  is  introduced  along  the 
floor  of  the  nostril  into  the  pharynx,  and  then  by  pressure  on  the  handle 
the  stilet  is  made  to  protrude,  and  curves  round  the  soft  palate  into  the 
mouth.  The  eye  is  drawn  out  as  far  as  it  will  come  (Pig.  296),  and  the 
strmg  on  which  the  plug  is  fastened  is  then  passed  into  the  eye,  and  by  with- 
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(Irawing  the  instrument  the  string  is  brought  out  of  tlie  nose.  There  is  then 
nptlnng  to  do  but  to  draw  the  pkig  up  to  the  posterior  nares.  The  plug  sliould 
be  fastened  m  the  middle  of  a  long  piece  of  string.  It  should  be  made  of  lint 
or  sponge,  and  its  size  should  be  that  of  the  first  joint  of  the  patient's  thumb 
which  is  a  httle  more  than  the  size  of  the  posterior  nares,  so  that  the  plug 
cannot  be  drawn  into  the  nose.  When  lodged  in  the  posterior  nares  there  are 
two  ends,  one  projecting  from  the  nose,  the  other  from  the  mouth  On  the 
one  which  projects  from  the  nose  a  plug  should  be  strung,  which  fills  the 
anterior  nares,  and  on  tliis  the  thread  should  be  firmly  tied,  so  that  both  plugs 
are  kept  securely  in  position.  This  is  best  done  by  sewing  the  string  into  the 
substance  of  the  plug  and  making  all  fast  with  a  secure  knot.  If  both  nares 
are  plugged  the  strings  should  then  be 
tied  together.  The  other  string  which 
emerges  from  the  mouth  is  to  be  left 
loosely  tied  to  the  anterior  string,  or 
secured  on  the  cheek  with  a  piece  of 
strapping,  so  as  not  to  irritate  the  soft 
palate.  It  is  very  useful  in  withdraw- 
ing the  plug.  If  Bellocq's  Sound  is  not 
at  hand  a  soft  gum  catheter  is  to  be 


Fig.  295.   Bellocq's  Soimcl. 


Tig.  296.   Plugging  the  nares. 


taken  and  perforated  opposite  its  eye,  so  as  to  make  it  into  a  gigantic  needle 
This  IS  passed  through  the  nose  into  the  pharynx,  and  its  end  is  caught  there 
brought  out  of  the  mouth,  and  threaded.  The  plugs  are  very  inconvenient 
to  the  patient,  especially  when,  as  is  usually  the  case,  both  nostrUs  require 
plugging,  since  he  can  only  sleep  with  his  mouth  open,  and  the  strings  are 
very  much  m  the  way.  They  may  be  removed  in  about  two  days.  The 
anterior  plug  being  removed,  an  interval  of  an  hour  or  two  may  be  given  to 
see  whether  any  bleeding  persists.  If  not,  by  cutting  the  anterior  string 
and  drawing  on  the  posterior,  the  plug  is  at  once  removed  from  the  posterior 
nares. 

It  must  be  allowed  that  this  is  a  most  unpleasant  proceeding  for  the 
patient,  and  not  always  an  easy  one  for  the  surgeon.    My  friend  Mr.  Howard 
has  lately  introduced  into  practice  a  much  simpler  contrivance,  which,  I  be- 
lieve, is  usually  effective.  It  consists  of  a  bag  of  pecuhar  shape,  to  adapt  itself 
to  the  nasal  cavity  when  dilated,  which  is  introduced  by  means  of  a  probe  or 
director  through  the  anterior  nares  into  the  pharynx,  and  is  then  blown  up, 
and  the  air  confined  by  means  of  a  stopcock  which  rests  outside  the  nostril. 
If  both  nares  require  plugging  it  can  be  done  on  both  sides.    The  bag  keeps 
itself  in  its  place,  is  introduced  and  withdrawn  in  a  moment,  and  gives  the 
patient  the  least  possible  amount  of  inconvenience.    Other  persons  seem  to 
have  invented  contrivances  somewhat  similar,  but  Mr.  Howard's  seems  to  me 
the  best  and  most  handy.' 


'  '  Brit.  Med.  Journ.'  1881,  vol.  ii.  p.  896. 
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Chronic  coryza  is  a  troublesome  complaint,  which  sometimes  lasts  for  Chronic 
years  or  for  life,  producing  no  ozfena  or  other  unpleasant  symptoms  beyond  ot'^t^le^"'" 
catarrhal  discharge  and  loss  of  the  sense  of  smell.    In  other  cases,  and  iiituitarj^ 
especially  in  strumous  children,  the  mucous  membrane  becomes  chronically 
thickened  especially  over  the  end  of  the  inferior  turbinated  bone,  giving 
at  first  sight  the  impression  of  a  polypus,  and  being  very  often  mistaken 
for  one,  though  most  easily  distinguished  from  it  by  the  absence  of  any 
stalk,  by  the  immobility  of  the  thickened  membrane,  and  by  its  red,  opaque 
tint. 

The  treatment  of  these  chronic  affections  of  the  pituitary  membrane  is 
difficult.  When  the  chronic  thickening  is  obviously  connected  with  struma 
the  constitutional  cachexia  must  be  treated  more  than  the  local  disease, 
though  the  persevering  application  of  astringents  and  stimulant;^  either  in 
powder,  lotion,  or  pulverised  and  injected  into  the  nostril,  seems  often  to  do 
good.  I  have  seen  cases  where  it  has  seemed  to  me  that  the  mistake  of 
taking  the  thickened  membrane  for  a  polypus  and  tearing  part  of  it  off  has 
done  good  instead  of  harm,  though  I  should  not  venture  to  recommend  the 
practice. 

There  are  cases  at  first  sight  nearly  resembling  chronic  coryza,  and  Adenoid 
doubtless  often  classed  as  such,  which  are  caused  by  the  presence  of  adenoid  tions. 
vegetations  in  the  naso-pharyngeal  cavity.  They  are  most  commonly  met 
M  ith  in  scrofulous  children,  and  are  frequently  associated  with  chronic  enlarge- 
ment of  the  tonsil.  They  are  rarely  found  in  adult  hfe,  and  consist  of  out- 
growths of  the  normal  lymphatic  tissue  of  the  mucous  membrane  of  the 
pharynx.  The  symptoms  to  which  they  give  rise  are  nasal  obstruction  and 
deafness.  The  child  will  be  noticed  to  invariably  keep  its  mouth  open 
and  to  breathe  with  a  peculiar  snoring  sound.  The  lips  will  be  dry  and 
cracked,  or  glazed.  The  voice  will  be  dull,  and  often  nasal.  The  nose  will 
present  a  pinched  aspect,  and  the  alae  will  appear  to  be  compressed  or  narrowed 
fi'om  side  to  side.  The  child  will  be  deaf,  and  probably  from  this  will  present 
a  stupid,  vacant,  Hfeless  expression.  Upon  examination,  semipurulent  dis- 
charge will  often  be  found  clinging  to  the  back  of  the  pharynx,  sometimes 
tinged  with  blood ;  and  in  advanced  cases  the  soft  palate  may  be  noticed  to 
be  more  prominent  and  fixed  than  usual.  The  disease  is  one  of  considerable 
importance,  since  it  leads  to  impairment  of  the  general  health,  to  frequent 
sore-throat,  to  a  tendency  to  bronchial  affections,  and  to  permanent  deafness 
from  obstruction  of  the  Eustachian  tube.  Several  plans  have  been  advocated 
for  the  removal  of  these  growths  ;  all,  however,  based  on  the  same  principle, 
of  scraping  them  off  the  back  of  the  pharynx.  Loewenberg  recommends 
suitably  curved  forceps  with  cutting-blades,  which  are  introduced  through  the 
mouth  and  passed  up  behind  the  soft  palate.  Meyer  used  a  flexible  ring  knife 
passed  through  the  nares  into  the  pharynx,  guiding  its  movements  by  the 
forefinger  of  the  left  hand,  introduced  through  the  mouth.  Sir  Wm.  Dalby 
employs  a  mechanical  fingernail,  constructed  of  steel,  and  fixed  to  the  index 
finger,  introduced  through  the  mouth,  with  which  he  scrapes  away  the  whole 
of  the  growth,  and  at  the  same  time  is  able  to  estimate  by  touch  (for  the  tip 
of  the  finger  is  left  exposed)  what  is  being  done.  Mr.  Baber  in  the  same  way 
uses  his  own  fingernail.  • 

'  For  further  information  on  this  subject  and  its  treatment,  the  reader  should  con- 
sult Meyer,  '-Med.-Chir.  Trans.'  vol.  liii.  p.  191 ;  Baber,  '  Brit.  Med.  Jouni.'  Aug.  5, 
1882;  Butlin,  '  St.  Barth.  Hosp.  Reps.'  1885,  p.  158;  and  Dalby,  'Lancet,'  Oct  2,  1886, 
p.  018. 
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One  of  the  most  terrible,  as  it  is  also  one  of  tlie  commonest,  of  tlie 
maladies  winch  aftect  the  nose  is  ozrona,  or  foetid  discharge  from  the  nostrils 
Ihis  occurs  from  many  causes,  of  which  syphilis  and  struma  are  the  chief" 
but  frequently  also  from  no  definite  exciting  cause,  as  far  as  our  investiga- 
tion enables  us  to  determine.    The  mucous  membrane  becomes  inflamed 
possibly  more  or  less  ulcerated,  and  covered  with  crusts  of  inspissated 
discharge.    There  is  also  a  horrible  odour,  not  easy  to  describe,  though  when 
once  experienced  impossible  to  forget ;  •  the  discharge  seems  to  disappear 
down  the  pharynx  ;  at  least  none  is  perceptible  externally  in  most  cases 
True  oziena  often  lasts  for  years  without  any  further  chan-es,  but  the 
syphilitic  variety  will  spread  to  the  bones  and  cartilages,  external  openin-s 
will  form,  and  the  nose  will  be  destroyed .  ° 

The  victims  of  oziena  are  usually  young  children,  and  their  infirmity 
secludes  them  from  the  society  of  their  playmates  and  interferes  with  their 
education,  as  well  as  rendering  them  miserable  by  the  persistent  odour. 

The  first  thing  in  the  management  of  this  disgusting  complaint  is  to  as- 
certain Its  cause.  I  have  already  dwelt  on  the  importance  of  making  sure 
of  the  absence  of  foreign  substances  or  nasal  concretions.  I  have  brought 
many  a  case  of  so-called  ozsena  to  an  end  by  removing  a  foreign  body.  The 
cure  of  the  syphilitic  oz^na  must  be  undertaken  by  antisyphihtic  measures, 
and  by  the  application  of  mercurial  vapours  and  lotions.  It  is  a  phenomenon 
generally  of  a  late  stage  of  syphihs  or  of  the  congenital  disease.  When  it 
has  spread  to  the  bones  abscesses  must  be  opened  and  the  general  health 
attended  to  ;  but  the  shape  of  the  features  will  hardly  be  preserved. 
Thudi-  In  strumous  ozfena  the  use  of  cod-hver  oil  with  arsenic,  or  of  iodide  of  iron, 

nas^l.'  generally  indicated,  and  in  this  and  the  idiopathic  form  the  use  of  the 

douche       nasal  douche,  as  explained  by  Dr.  Thudichum,^  is  of  the  greatest  importance. 

This  method  of  applying  solutions  to  the  nose  rests  on  a  fact  first  noticed 
by  E.  H.  "Webber  of  Leipzig,  that  when  the  patient  inspires  deeply,  and  only 
through  the  mouth,  the  soft  palate  is  so  drawn  against  the  posterior  wall  of 
the  pharynx  that  the  nose  and  respiratory  pharynx  may  be  filled  with  fluid, 
which  will  run  from  the  nostril  into  which  it  is  injected  over  the  upper  surface 
of  the  soft  palate  and  out  of  the  other  nostril  without  running  down  mto  the 
mouth  or  oesophagus.  The  apparatus  necessary  is  a  receptacle  for  the  fluid, 
which  must  be  raised  over  the  patient's  head  to  a  sufficient  height  to  ensure 
the  requisite  force  of  stream,  so  as  to  loosen  the  crusts  fi-om  the  membrane, 
an  indiarubber  tube  proceeding  out  of  this  receptacle,  and  a  nozzle  which 
will  fiU  the  nostril  completely,  so  as  to  prevent  any  reflux.  The  patient  is 
then  to  sit  with  his  mouth  open,  breathing  exclusively  through  the  mouth, 
and  abstaining  from  any  movement  of  deglutition.^  A  little  practice  soon 
enables  him  to  pass  the  fluid  through  the  nose  without  letting  any  run  into 
his  mouth,  and  till  he  has  acquired  the  knack  it  is  well  only  to  us6  lukewarm 
salt-and-water.  The  constant  stream  detaches  the  crusts,  and  it  can  easily 
be  increased  or  diminished  in  force  by  raising  or  lowering  the  receptacle,  or 
by  suddenly  stopping  and  opening  the  tube.    The  detachment  of  the  crusts. 

'  The  French  call  it  '  punaisie,'  from  its  resemblance  to  the  smell  of  a  bug. 
2  '  Lancet,'  Nov.  2G  and  Dec.  3,  18C4. 

"  Special  apparatus  are  sold  for  the  purpose,  but  when  these  are  not  at  hand  a  per- 
fectly serviceable  one  can  be  extemporised  with  a  common  ewer  and  a  syphon  provided 
with  a  tube.  The  addition  of  a  stopcock  near  the  nozzle  is  convenient  but  if  there  is 
none  the  patient  can  easily  stop  the  stream  when  necessary  by  pressure  with  the  thumb 
and  finger. 
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is  also  much  facilitated  by  reversing  the  stream,  the  nozzle  being  changed 
from  one  nostril  to  the  other.    The  lotions  recommended  by  Dr.  Thudichum 

a^i-e  for  mere  ablution,  warm  salt-and-water,  -which  irritates  the  nose  less 

than  plain  water ;  for  deodorising  purposes,  Condy's  solution  diluted,  or 
carbohc  acid  lotion,  1  in  40  ;  solutions  of  the  alkaline  phosphates  (phosphate 
of  soda,  or  phosphate  of  ammonia  and  soda)  for  dissolving  the  crusts  and 
promoting  their  removal ;  as  astringents,  alum,  sulphate  of  copper  or  of  zinc  ; 
and  as  alteratives  and  specifics,  nitrate  of  silver,  bichloride  of  mercury,  or  a 
solution  of  chloride  of  calcium,  with  suboxide  or  oxide  of  mercury  suspended 
in  it,  made  by  mixing  the  ordinary  black  or  yellow  wash  with  common  salt. 
In  obstinate  cases  these  applications  must  be  often  varied.  Mr.  Pugin 
Thornton  '  has  spoken  highly  of  the  following  lotion,  used  cold  in  the  form 
of  spray  by  means  of  a  handball  apparatus: — Sodse  carb.,  sodse  bibor.,  aa 
3ij. ;  liq.  sod.  chlor.  3ss.-3ij. ;  glycerini      ;  aq.  ad  gviij. 

Lately  an  operation  has  been  introduced  in  practice  by  Dr.  Rouge  of  Eouge's 
Lausanne  ^  for  the  cure  of  oztena,  based  upon  the  hypothesis  that  in  many  f^^lfj^l 
of  these  cases  the  bones  are  diseased— whether  primarily,  or  in  consequence 
of  the  ulceration  of  the  soft  parts  which  cover  them — and  that  if  the  dis- 
eased bone  be  removed  the  ozsena  will  be  cured,  whilst  without  such  re- 
moval the  disease  will  go  on  for  a  time  which  is  practically  unlimited.  And 
there  can  be  no  doubt  that  this  is  true  of  many  cases  of  oztena,  though  it  is 
extremely  difficult  to  diagnose  the  cases  to  which  Rouge's  operation  is  ap- 
propriate— nor  is  the  operation  itself  by  any  means  an  easy  one,  or  free  from 
danger.    The  operation  is,  of  course,  performed  under  complete  anaesthesia, 
and  as  the  bleeding  is  generally  very  free,  a  good  deal  of  trouble  may  be 
caused  by  the  passage  of  blood  into  the  air-tubes — in  fact,  in  a  patient 
under  my  care  serious  danger  was  caused  by  the  inhalation  of  blood  into  the 
lungs.    The  whole  framework  of  the  nose  is  to  be  lifted  up  by  an  incision 
made  inside  the  mouth  through  the  juncture  of  the  nose  and  lip — the  sep- 
tum nasi  and  the  lateral  cartilages  being  divided  with  strong  scissors  till  the 
bony  opening  is  completely  exposed.    This  being  done,  the  nasal  cavity  can 
be  explored  on  either  side  very  thoroughly,  any  bone  found  loose  removed, 
and  the  ulcerated  bone  and  the  unhealthy  mucous  membrane  scraped  away, 
as  far  as  may  be  judged  prudent ;  for  it  must  be  recollected  that  death  has 
been  caused  in  operations  of  this  kind  by  too  great  violence  applied  near  the 
base  of  the  skull.    When  the  parts  are  replaced  and  fixed  in  position  by 
strapping,  they  will  adhere,  and  no  trace  of  the  operation  will  remain.  The 
same  operation  is  also  applicable  to  cases  of  obstinately-recurring  polypus. 
The  difficulty  experienced  in  cases  of  oztena  is,  as  a  general  rule,  to  know 
when,  or  in  what  cases,  to  recommend  the  operation.    There  are,  no  doubt, 
some  cases  (usually,  I  think,  traumatic)  in  which  dead  bone  is  loose  and  pro- 
duces a  horrible  fcetor  ;  but  in  such  cases  the  loose  bone  can  generally  be  got 
away  without  incision.    In  many  cases  of  ozsena  exposed  bone  can  be  felt, 
but  it  is  often  only  a  portion  of  a  large  ulcerated  surface,  and  the  surgeon  is 
disappointed  in  his  attempt  to  remove  it.    In  other  cases,  though  the  dis- 
ease may  have  existed  for  a  long  time,  no  evidence  of  diseased  bone  can  be 
found,  and  most  likely  there  is  none,  or,  if  there  be,  it  is  only  a  small  part  of 
the  disease.    Nor  can  the  surgeon  honestly  represent  to  the  patients  or  their 
friends  that  the  operation  is  free  from  grave  danger.    Still  the  disease  is  so 
disgusting  to  others  and  so  distressing  to  the  patient  that  I  consider  the  at- 

'  'Brit.  Med.  Journ.'  March  27,  1880. 
'  Nouvelle  M6thode  pour  le  Traitement  chirurgical  de  T'Ozene,'  1873. 
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tempt  at  radical  cure  justifiable  in  cases  which  seem  otherwise  incurable  if 
after  Ian  explanation  the  patient  wishes  to  have  it  made.  My  own  expe- 
rience of  the  operation  is  limited  to  two  cases,  one  of  ozmm,  and  one  of 
polypus,  ni  neither  of  which  was  I  satisfied  with  the  result  at  the  time  Yet 
the  patient  has  m  neither  case  consulted  me  again,  though  in  both  they  pro. 
mised  to  do  so  if  the  disease  was  not  cured.  I  would  refer  also  to  a  paper 
by  Mr.  Warrington  Haward  on  Oz^na  in  the  eighth  volume  of  the  St 
Oreorge's  Hospital  Eeports,  or  to  the  same  author  in  '  Syst.  of  Surg.'  brd  ed' 
vol.  11.  p  G43.  Mr.  Haward  remarks  that  in  many  cases  sufficient  access  to 
the  nasal  cavity  will  be  obtained,  Avithout  the  dangers  of  Eouge's  operation 
by  forcibly  displacmg  the  septum  to  the  opposite  side,  under  anaesthesia,  and 
pushing  it  back  into  its  place  when  the  exploration  is  completed. 

DeAaations  of  the  septum  have  been  spoken  of  above.  The  septum  is  also 
liable  to  the  formation  of  blood-tumours  from  injury,  which  affect  both  sides 
of  the  septum,  and  sometimes  proceed  to  such  an  extent  as  to  obstruct  respira- 
tion  and  render  an  incision  necessary.  But  this  is  rare.  The  affection  is, 
it  seems,  usually  accompanied  by  fracture  of  the  septum.  In  most  cases  it 
will  subside  under  the  local  application  of  cold. 

Abcess  of  the  septum  is  sometimes  the  result  of  injury,  but  it  occurs  also 
spontaneously,  and  sometimes  in  a  chronic  form,  going  on  to  perforation, 
which  may  produce  a  disagreeable  whistling  in  speaking,  m-  deep  breathing! 
The  diagnosis  of  the  complaint  is  sometimes  a  Uttle  difficult  at  first,  the 
swelling  being  confounded  either  with  polypus  or  chronic  thickening  of  the 
Schneiderian  membrane ;  but  an  attentive  examination  will  show  the  dif- 
ference in  the  seat  of  the  sweUing,  and  an  exploratory  puncture  will  clear  up 
the  case.  Free  and  early  uacision  is  always  desirable,  and  Mr.  Durham  say.? 
that  benefit  maybe  derived  by  injection  of  a  weak  solution  of  nitrate  of  silver 
or  of  some  detergent  lotion  into  the  nostril.  If  the  septum  is  perforated  by  a 
small  opening  and  the  unpleasant  whistling  sound  distresses  the  patient,  his 
condition  may  sometimes  be  relieved  by  making  the  opening  larger. 

The  septum  is  not  unfrequently  the  seat  of  cartilaginous  tumours,  which  , 
sometimes  also  spread  to  the  other  cartilages.  Those  I  have  seen  have  been 
of  small  size,  and  have  grown  into  both  nostrils,  and  it  has  been  sufficient 
to  remove  such  portions  as  could  be  got  at  from  the  nostril  without  any  ex- 
ternal incision.  But  larger  tumours  might  require  the  free  division  of  the 
nostril  in  order  to  allow  of  their  complete  extirpation. 

Nasal  polypus  is  a  very  frequent,  and  in  some  of  its  forms  (though  these 
are  fortunately  the  less  common  ones)  a  very  formidable  disease.  The  division 
generally  made  of  nasal  polypi,  and  that  which  best  corresponds  to  what  is 
seen  in  practice,  is  into  three  chief  forms— gelatinous  or  mucous,  fibrous,  and 
malignant. 

The  first  are  by  far  the  most  common.  They  originate  generally  from  the 
mucous  membrane  which  covers  one  or  other  of  the  turbinated  bones— more 
frequently,  as  I  believe,  from  the  middle,  though  opinions  differ  as  to  what 
is  commonly  their  precise  attachment ;  but  all  authorities  agree  that  they 
rarely  if  ever  spring  from  the  septum  or  from  the  roof  of  the  nose.'  They 

'  'Their  most  common  seat,'  says  Mr.  Spencer  Watson,  'is  the  lower  part  of  the 
middle  turbinated  bone,  but  they  may  in  fact  spring  from  any  part  of  the  nasal  fossa>  or 
their  sinuses,  though  there  is  no  recorded  instance  of  their  gi-owing  from  the  septum  nasi, 
except  one  specimen  in  the  museum  of  St.  Thomas's  Hospital.'  Mr.  Watson  figures 
a  polypus  growing  from  the  frontal  sinus,  and  one  springing  from  the  orifice  of  the 
antrum. 
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are  often  multiple.    Their  structure  consists  of  a  fine  fibrous  tissue  covered 
externally  by  the  mucous  membrane  with  its  ciHated  epithelium,  whilst  at 
other  times  adenoid  structure  is  found  in  them  as  though  from  a  hyper- 
trophy of  the  glands  of  the  part.    The  microscopic  structure  is  generally 
of  the  myxomatous  character  (see  p.  358).    Other  polypi  approach  more 
to  the  character  of  fibrous  or  fibrocellular  tumours,  and  in  some,  cysts  are 
found  developed.    They  produce  well-defined  symptoms  by  which  the  nature 
of  the  disease  may  often  be  suspected  before  physical  examination  converts 
the  suspicion  into  certainty.    These  symptoms  are  a  mixture  of  catarrh  and 
obstruction.   The  patient  seems  to  be  constantly  catching  cold  and  sneezing  ; 
but  besides  this  he  notices  that  his  breathing  is  obstructed,  he  cannot  sleep 
but  with  his  mouth  open,  his  voice  is  affected  and  acquires  a  nasal  tone,  he 
observes  that  he  cannot  breathe,  or  can  hardly  breathe,  through  the  nostrH. 
The  obstruction  as  well  as  the  catarrh  are  noticed  to  increase  in  damp 
weather,  when  the  tumour  increases  in  bulk.     As  the  disease  advances  it 
produces  flattening  and  expansion  of  the  nose,  and  interferes  with  the  passage 
of  the  tears  down  the  nasal  duct. 

The  proper  course  to  pursue  is  to  remove  the  polypus  ;  but  it  frequently 
presents  again,  either  in  consequence  of  renewed  growth  from  the  base,  or 


Tig. 297 


The  common  polypus  of  the 
nose. — After  Listen. 


rjG.  298.  Hilton's  nasal  polypus  snare.  «,  ring  for  the  surgeon's 
thumb  ;  b  b,  movable  cross-piece,  pusheil  backwarrls  and  for- 
wards by  the  fore  and  middle  fingers,  so  as  to  advance  and 
retire  the  loop  (7,  which  in  practice  is  far  larger  than  is  here 
shown.  The  stem  c  is  hollow  for  the  ends  of  the  wire  to  run 
in.  They  are  wound  round  the  cross-piece,  e  is  a  hinge-joint, 
by  means  of  wdiich  the  stalk  d  whicli  is  in  the  nose  can  be 
placed  at  the  requisite  angle  with  the  stem  c  Its  bulbous 
end,  /,  is  perforated  by  two  holes  to  convey  the  wire.  The  end 
of  the  wii-e  is  pushed  roundtlie  polypus  either  with  the  fingers 
or  a  kind  of  fork. 


from  there  having  been  really  several  polypi,  of  which  one  or  more  have  been 
left  behind  unperceived.  The  best  security  against  this  recurrence  is  when 
the  portion  of  bone  from  the  covering  of  which  the  polypi  grow  has  been  de- 
signedly or  accidentally  removed  along  with  them.  Kouge's  operation  enables 
the  surgeon  to  remove  the  whole  of  the  polypi,  and  even  to  scrape  away  their 
bases  from  the  bone  ;  and  this  becomes  still  more  easy  when  the  growth  of 
the  tumours  has  distended  the  nostril. 

Polypi  may  be  removed  either  with  the  snare  or  the  forceps.  The  snare 
is  a  loop  of  wire  the  ends  of  which  are  passed  into  the  tube  of  a  double  cannula, 
either  before  or  after  the  loop  has  been  conveyed  around  the  polypus,  and 
pushed  up  as  near  its  base  as  possible.  The  cannula  has  a  handle  attached  to  it 
by  means  of  which  the  wire  is  drawn  through  the  base  of  the  polypus  gradu- 
ally or  rapidly,  as  the  surgeon  thinks  best.  Some  operators  even  use  the 
galvanic  ecraseur  for  this  purpose,  but,  as  far  as  I  can  see,  without  any 
sufficient  cause.  The  main  point  is  to  get  up  to  the  root  of  the  polypus, 
and  I  confess  that  it  appears  to  me  that  this  end  is  better  attained  by 
means  of  the  common  forceps.  If  the  nostril  is  Avide  the  tumour  may  be 
gently  drawn  down  with  one  pair  of  forceps,  while  another  is  pushed  firmly  up 


648 


DISEASES  OF  THE  NOSE. 


Fibrous 
po]ypii<i. 


to  its  attachment  and  the  mass  twisted  off    T1ip,i  nffovii   a-  , 

ceased,  or  next  day,  the  nostril  17^1      /^'""V^^^'^  ^'^^^'l^'^g  ^^^^  somewhat 

there  are  anyotherl     The  ol  «f  '  i  '         '^^^^"^'^'^  ^°  ^^'^'^^tJ^er 

confound  the  chrZ^  "^^'^^  of  Polypus  is  to 

in  strumous  y^:::  t::^:^^^^  ^  tr- 

J        «  fuiypub  ,  out  careiul  examniation  can   inivllv  foil     j  x  .1 

less  d  stinctlv  affecfpd  Tlip  c,,..  „  "''/""'^^  ^^^^ilarly,  though  perhaps 
po..po.d  g..„tl..    At  the  sa»e  time  Mr.  Bryar;L°'X^:lh.;"  'oVS: 


hausted  by  da?fy  i^s'of  bloof  ^Pi^t'^"^.     ""'t  the  patient  wa.  ex- 

upper  jaw  in  Z   ear  igfis   ^he  no^t^L'Tf  Z,^^  ^'""^      ■  "f^  P^^ial  rLcHon  of  the 

.  prise  the  whole  of  the  upper  law  w'th  the  P^^PnHnn  '^.^■I'f  -'''6°  *<> 

parts-,,,  that  which  pro  ected  nt^fl  p  T^n^wi  "^^  ?  O'l'^.'tf' Portion.   The  tumour  consists  of  two 

these  is  a  constricted  part  J  where  the  i^tl  L  '  '  ''/^f  7-"?^  hungdown  into  the  pharynx.  Between 
posterior  nares.    On  rarciosconicaWnmf^^^^^  ""^  ^"^^-^  °^  ^^"^  ^^"^^  i"*t  behind  the 

celh,]ar  elements.    TStZt  re^^^^^^^  it  consisted  almost  entirely  of  fibrous  tissue  with  some 

the  tumour  was  found  to'^be  Sowira^i.r  TtT^  '^"S^^dually  the  bleeding  recirred.  and 

tion,  and  was  found  to  have  t^e  sa  fe  st?uciure  ThP^n'l.H  "T"^""  "8:bt  years  after  the  original  opera- 
qinte  free  from  recurrence  in  tle'e^rlm'-'-See  ^Clin": tc^T^fn"!  ^"['^^1.^ gI!'"''  ''"''"^ 

success-sometimes  obtained  by  the  insufflation  of  the  powder  of  tannin  (about 
ten  grams  blown  mto  the  nose  with  a  tube)  in  some  cases  even  of  large  polypi, 
though  he  owns  that  it  is  a  very  uncertain  remedy.  Mr.  Reginald  Harrison 
iias  Had  some  success  by  merely  incising  or  fi-eely  puncturing  the  polypus  and 
then  mjectmg  a  solution  of  carbolic  acid  and  glycerine.^ 

Cases  have  been  known  in  which  the  deviation  of  the  septum  has  been 
mistaken  for  polypus,  but  this  is  mere  carelessness.  Tumours  of  the  septum 
are  distmguished  fi-om  ordinary  polypus  by  their  position. 

Fibrous  polypi  are  far  more  formidable  tumours  than  the  gelatinous, 
ihey  spring  generally  from  the  roof  of  the  nasal  fossa?  or  from  the  base  of  tlie 
skull  behind  the  posterior  nares,3and  they  grow  into  the  nasal  caAaty,  displac- 

■  'Lancet,'  Feb.  1807.  =  •  Brit.  Med.  Journ.'  Nov.  15,  1879. 

•  I  ought  to  mention  that  these  tnmour.s,  beside.?  their  primary  attachment,  are  some- 
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ing  the  bones  of  the  nose  (causing  the  pecuhar  appearance  called  '  frog's  face'), 
or  into  the  nose  and  pharynx  at  the  same  time  (naso-pharyngeal  polypus) .  These 
polypi  are  usually  accompanied  by  considerable  bleeding,  and  I  have  known 
this  bleeding  allowed  to  go  on  so  long  (in  consequence  of  its  cause  having  been 
overlooked)  that  it  threatened  at  last  to  prove  fatal.  Yet  the  tumours  them- 
selves are  not  so  vascular  as  to  occasion  any  formidable  hfemorrhage  on  removal, 
though  they  get  congested  and  their  depending  surface  bleeds  freely  on  being 
touched.  Their  continued  growth  causes  various  symptoms  due  to  pressure  on 
the  neighbouring  organs  (deafness,  epiphora,  &c.),  and  they  may  even  absorb 
the  base  of  the  skull  and  cause  pressure  on  the  brain.  The  extirpation,  there- 
fore, of  the  tumour  is  urgently  indicated,  and  there  are  many  ways  in  which 
this  may  be  done.  In  some  cases  it  may  be  possible  to  reach  the  base  of  the 
tumour  either  from  the  nostril  (if  this  is  much  dilated)'  or,  under  anaesthesia, 
from  the  pharynx,  the  mouth  being  kept  wide  open  by  means  of  Mason's  Gag, 
and  thus  a  wire  can  be  conveyed  round  the  base  of  the  tumour,  which  can  be 
coimected  either  with  the  galvanic  or  common  ecraseur,  or  with  the  ordinary 
snare,  and  then  the  mass  may  be  removed.  In  some  cases  it  is  perfectly  easy 
to  twist  off  the  tumour  fi'om  the  mouth  with  a  pair  of  curved  forceps.  But 
such  cases  are  the  minority.  In  most  instances  of  fibrous  polypus  a  way 
must  be  made  by  surgical  operation  through  the  tissues  of  the  face  to  the 
base  of  the  tumour,  and  this  by  one  of  three  operations :  (1)  from  below, 
through  the  hard  and  soft  palate  ;  (2)  from  above,  through  the  nose  ;  and  (3) 
from  the  front,  through  the  upper  jaw. 

1.  The  first  method  is  known  as  Nelaton's.  It  is  little  practised  in  this 
country,  and  seems  much  inferior  to  the  third  in  cases  where  the  nostrils  are 
not  much  dilated,  and  to  the  second  in  those  where  they  are.  The  soft  and 
hard  palates  having  been  divided  with  a  knife,  and  as  much  of  the  palate  pro- 
cesses of  bone  as  may  be  necessary  having  been  removed  with  the  bone-forceps, 
the  tumour  is  to  be  exposed  and  removed,  and  the  palate  then  sewn  up. 

2.  When  the  nose  is  much  dilated  ample  room  may  be  obtained  by  an  in- 
cision on  one  side  of  the  middle  line  from  the  roof  of  the  nose  to  the  nostril. 
The  nasal  bone  is  to  be  divided  in  the  course  of  the  incision,  the  soft  parts 
turned  aside,  and  the  tumour  exposed  and  removed.  Then  the  wound  is  ac- 
curately adjusted  by  sutures,  and,  unless  any  accidental  complication  interferes 
with  union,  only  a  trifling  mark  will  be  left. 

3.  An  incision  is  to  be  made  along  the  lower  margin  of  the  orbit,  and  along 
the  side  of  the  nose,  curving  round  the  nostril  to  the  middle  line  of  the  lip, 
and  thence  down  to  its  fi'ee  edge,  and  the  cheek  turned  outwards.  Then  the 
hard  palate  is  to  be  sawn  through,  and  next  the  zygoma,  and  then  the  saw 
or  bone-nippers  must  be  carried  through  the  nasal  process  below  the  orbit, 
and  in  this  way  the  whole  of  the  alveolar  portion  and  body  of  the  jaw  are 
removed,  when  the  operator  will  have  free  access  to  the  base  of  the  skull. 
After  the  tumour  has  been  taken  away  the  bone  from  which  it  grows  is  to  be 
freely  rasped,  and  the  actual  or  potential  cautery  applied  to  the  place  of  im- 
plantation. 

Again,  the  whole  upper  jaw  may  be  removed,  or  Langenbeck's  method 
adopted,  by  which  the  soft  parts  are  incised  down  to  the  bone  externally  and 

times  implanted,  as  it  were,  into  other  parts  of  the  nasal  mucous  membrane,  where  pro- 
bably ulceration  has  occurred  both  on  the  surface  of  the  polypus  and  of  the  Schneiderian 
membrane,  and  the  ulcerated  surfaces  have  coalesced. 

'  When  the  nostril  is  much  dilated  the  two  forefingers  may  be  used  from  the  back  and 
front  at  once  to  detach  the  tumour,  the  patient  being  completely  ann3sthetised. 
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intenmlly,  as  in  tho  old  method  of  removing  the  jaw  ;  then  the  attaclnnents 
of  the  bone  are  sawn  through  in  the  same  lines,  the  palatal  attaclnaen 
divided  and  he  jaw  with  its  coverings  turned  up  over  the  eye.  and,  after  h 
removal  of  the  tumour,  brought  down  again  and  fixed  in  its  place  by  d  ej 
sutures,  the  soft  palate  being  left  undivided.  ^ 

f<^y^r'  .  Sometimes  cancer  grows  in  the  form  of  a  polypus  from  the  mucous  mem- 
brane ol  the  nose.'  Such  tumours  are  usually  of  very  rapid  growth ;  they 
speedily  dilate  the  side  of  the  nose,  and  cause  much  haemorrhage.  The  • 
rapidly  lungate  out  of  the  nostril,  and  are  very  apt  to  infiltrate  the  skin  of  the 
lace  ihe  patient  is  usually  somewhat  advanced  in  years,  and  the  general 
hea  til  IS  much  impaired.  The  diagnosis  is  not  difficult,  from  the  rapid  .^rowth 
of  the  tumour,  the  change  of  shape  in  the  features,  and  the  great  cal^hexia 
which  is  commonly  found. 

The  removal  of  the  tumour  is  urgently  indicated,  for  which  purpose  any 
of  the  plans  previously  proposed  in  the  case  of  naso-pharyngeal  polypus  may 
be  selected  according  to  the  presumed  attachments  of  the  tumour,  which, 
however,  it  is  by  no  means  easy  to  ascertain.  Careful  examination  should  be 
made  both  anteriorly  and  from  the  posterior  nares  with  the  finger,  and  if 
possible  by  rhinoscopy,  before  such  an  operation  is  attempted  ;  and  the  sur- 
geon ought  to  have  the  actual  cautery  and  all  other  necessary  h^mostati  •< 
ready,  m  case  he  finds  the  tumour  implanted  by  a  broad  base  of  vascular 
tissue.    After  all,  a  speedy  recurrence  is  to  be  feared. 

■  I  had  once  under  treatment  a  case  in  which  the  tumour  was  of  the  melanotic  variety 
(spindle-celled  sarcoma,  with  black  pigment  in  the  cells).  It  grew  from  the  outer  side 
ot  the  nasal  cavity,  and  was  easily  removed  by  laying  open  the  nostril.  The  patient,  a 
man  of  advanced  age,  recovered  from  the  operation,  but  died  from  some  affection  of  old 
age  not  long  afterwards.  Similar  melanotic  'deposits  were  found  on  the  Uning  membrane 
ot  the  antrum. 
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CHAPTER  XXXI. 

SURGICAL  DISEASES  OF  THE  DIGESTIVE  TRACT. 

DISEASES  OF  THE  TONGUE. 

Tongue-tie  is  a  tolerably  common  deformity,  which,  in  its  higher  degree,  Tongue-tie. 
Avill  prevent  the  child  from  sucking,  and  may  hereafter  interfere  to  some  extent 
with  articulation  ;  though  this  is  more  spoken  of  than  really  proved.  However, 
if  the  deformity  he  at  all  pronounced,  it  is  well  to  perform  the  little  operation 
which  will  release  the  tongue  and  restore  its  motion.  If  performed  carefully 
this  slight  incision  is  free  from  danger  of  any  kind.  All  that  is  necessary  is  to 
avoid  dividing  the  ranine  artery  as  it  passes  along  the  frtenum  lingufB.  The 
tongue  is  pushed  up  and  the  artery  shielded  from  harm  either  by  the  surgeon's 
fingers  or  by  a  sht  in  the  flat  end  of  the  director,  which  used  always  to  be  made 
in  this  shape  for  the  purpose.  The  incision  or  Httle  nick  need  only  extend 
through  the  semi-transparent'  edge  of  the  constricting  tissue,  and  the  tongue 
be  forcibly  pressed  upwards  to  the  roof  of  the  mouth,  by  which  manoeuvre  the 
rest  of  it  will  be  torn.  I  have  performed  this  Httle  operation  a  very  great  num- 
ber of  times— chiefly  for  the  satisfaction  of  the  parent— though  in  only  a  small . 
proportion  of  them  could  I  persuade  myself  that  it  was  really  indispensable.  I 
have,  however,  seen  cases  in  which  the  child  undoubtedly  could  not  take  the 
breast  till  the  tongue  was  released. 

The  tongue  is  occasionally  found  to  be  much  enlarged  and  hypertrophied  Macro- 
and  to  prolapse  from  the  mouth.  This  condition  is  termed  macroglossia,  S^ossia. 
and  is  usually  congenital,  but  may  be  acquired.  In  its  pathology  it  closely 
resembles  elephantiasis,  consisting  in  an  increase  of  the  connective  tissue  of 
the  tongue,  with  dilated  lymphatic  vessels  and  spaces  filled  with  lymphoid 
tissue.  The  tongue  is  seen  to  be  greatly  enlarged  and  to  loll  out  of  the  mouth, 
so  that  the  child  cannot  close  his  jaws  or  talk  inteUigibly.  It  presents  a 
congested,  purplish  appearance  and  is  dry  on  the  surface.  There  is  constant 
dribbling  of  saHva.  The  prolapsed  tongue,  pressing  on  the  teeth,  often  dis- 
places them,  and  occasionally  causes  deformity  of  the  jaw,  pushingthe  alveolar 
process  forwards.  The  only  treatment  which  appears  to  be  of  any  use  is  to 
remove  a  V-shaped  piece  from  the  prolapsed  portion  and  to  unite  the  side- 
flaps  which  have  thus  been  formed  by  sutures  in  the  middle  hue.  The 
operation  is  usually  attended  with  great  success.' 

The  tongue  may  also  become  hypertrophied  as  the  result  of  inflammation, 
generally  caused  by  syphiUs  ;  or,  on  the  other  hand,  it  may  undergo  atrophy 
from  nerve  lesion.  This  condition  is  generally,  therefore,  unilateral,  whilst 
the  other  side  of  the  organ  frequently  becomes  enlarged. 

Acute  inflammation  of  the  tongue  is  occasionally  met  with,  sometimes  Acute 
arising  without  apparent  cause,  sometimes  occurring  after  fever,  and  at 
other  times  attributed  to  cold,  or  injury,  or  the  introduction  of  some  septic  matter 
from  the  bite  of  an  insect  or  some  such  similar  cause.    I  have  seen  it  occur 

'  The  leading  cases  of  this  disease  will  be  found  reported  by  Dr.  Humphry,  Mr.  Hodg- 
son, and  Mr.  Teale  in  the  '  Med.-Chir.  Trans.'  vol.  xxxvi. 
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Abscess  in 
the  tongue. 


Chronic 

superficial 

glossitis. 


in  n  ninrlifi«.l  f  ^"'^''^y-        '^^y         occur,  though 

an  a  modihed  lorn,  from  mercurial  or  iodine  poisoning.    The  advent  of  the 
disease  as  genem  y  sudden,  and  is  attended  with  great  Lolling.    The  tongu 
protrudes  out  o  the  mouth  and  projects  beyond  the  teeth.    It  is  red  smith 

ZtZir:^-  1  T:       '''''''''        ^-^^       the  base  of^^ 

tongue  fills  the  pharynx  and  threatens  suffocation ;  possibly,  however  this 

2^oZi^l^^^^^^^^^  ''''  inflammation  blikr^s  t'o  th 

glosso-epiglot  c  folds  and  epiglottis.    Under  treatment  the  swelling  generally 
ubsides  rapidly  but  sometimes  the  inflammation  may  go  on  to  sloughing 
and  hen  death  IS  likely  to  occur  from  septic  pneumonia.    The  treatm  S 

helSn  "  "'''"tf  '  "^"^^^  "^^'^'^^  ^-P^y  substance 

and  ZZ^W  -'if  '  1  'I'  ^--^<^-te  relief 

and  the  swelhng  rapidly  subsides.    In  incising  the  tongue  it  is  useful  to 
remenaber  Mr.  Holmes  Coote's  caution,  viz.  tlfat  the  swe'llm^  is  soTeles 
really  more  in  the  lower  than  the  upper  portion  of  the  tongue,  and  that  the 
lingual  arteries  have  thereby  been  pushed  up  so  that  they  may  even  appear 
on  the  dorsal  surface  of  the  organ.    A  little  preliminary  examination  before 
the  incisions  are  made  will  point  out  where  they  can  be  placed  with  safety. 
At  the  same  time  astringent  gargles  (alum,  tannin,  or  iron)  and  warm  fomen- 
tations should  be  assiduously  used,  and  the  patient's  strength  supported  as 
may  be  necessary.  Less  acute  cases,  where  the  symptoms  are  less  severe  re- 
quire no  mcisions.   In  other  respects  they  are  to  be  treated  in  the  same  way 
_   liiflanimation  of  the  tongue  may  end  in  deep-seated  abscess.    Or  occa- 
sionally chrome  abscess  may  occur  without  assignable  cause  and  without  any 
ol  the  earher  signs  of  inflammation.    It  forms  a  deep-seated  romid  elastic 
tumour,  situated  in  the  thickness  of  the  tongue,  and  has  before  now  been 
mistaken  for  cancer,  and  the  tongue  removed.    The  shape  and  feehng  of  the 
tumour,  the  history  of  the  case,  and  the  resemblance  to  those  chronic  abscesses 
with  which  the  surgeon  is  famihar  in  the  female  breast  ought  at  any  rate  to 
awaken  suspicion,  when  an  exploratory  puncture  wiH  clear  up  the  diagnosis, 
and  a  small  incision  will  constitute  all  the  treatment  required. 

Inflammation  of  the  superficial  structures  of  the  tongue  of  a  chronic 
character  is  an  affection  which  has  attracted  considerable  attention  of  late 
years,  but  is  one  which  is  involved  in  a  certain  amount  of  obscurity.  It 
presents  its  effects  in  many  different  ways  at  different  stages  of  the  disease, 
and  this  has  given  rise  to  its  being  called  by  many  different  names,— leuco- 
plakia  ;  psoriasis ;  icthyosis— which  has  not  tended  to  diminish  the  confusion. 
It  IS  m  the  initial  stage  a  chronic  inflammation  of  the  mucous  membrane  of 
the  tongue,  and  probably  in  all  cases  commences  with  a  hyperremia  of  the 
mucous  membrane,  and  especially  of  its  papillte,  during  which  the  tongue  is 
red,  somewhat  swollen,  and  glazed.  This  condition  does  not  affect  in  the 
first  instance  the  whole  area  of  the  dorsum  of  the  tongue,  but  occurs  in 
patches,  and  is  soon  followed  by  an  overgrowth  of  epithelium,  which  becomes 
heaped  up  on  the  inflamed  patches  and  forms  whitish  or  greyish  opaque 
plaques,  which  are  not  always  confined  to  the  dorsum  of  the  tongue,  but  occur 
also,  sometimes,  on  the  mucous  membrane  on  its  under-surface,  and  on  that 
lining  the  interior  of  the  cheeks.  To  this  condition  the  name  lencophkia  is 
given,  and  by  some  it  is  considered  as  a  distinct  disease,  and  it  is  by  them  con- 
sidered doubtful  whether  it  is  preceded  by  the  hyper^mic  stage.  After  the 
patches  have  formed,  and  perhaps  to  a  certain  extent  coalesced,  they  become 
smooth  from  atrophy  of  the  papillfe  beneath,  and  the  tongue  becomes  covered 
more  or  less  completely  with  dead-white  patches,  which  are  often  deeply  fissured 
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or  furrowed,  and  to  which,  from  iheiv  resemblance  to  psoriasis  palmaris,  the 
term  2}Soriasis  linguce  has  been  given.  Its  analogy  with  psoriasis  of  the  skin 
is  micertain,  but  Mr.  Barker,'  in  110  cases  which  he  has  collected,  found  that 
it  was  associated  with  psoriasis  or  eczema  in  six  and  with  syphilitic  psoriasis 
in  two.  Occasionally  the  thickening  of  the  epithelium  is  so  excessive  that 
the  tongue  becomes  hard  and  stiff,  covered  with  thick  scaly  masses  on  its 
surface,  which  often  present  numerous  cracks.  To  this  condition,  to  which 
attention  was  first  drawn  by  Mr.  Hulke,  the  term  icthyosis  is  given.  The 
conditions  of  leucoplakia,  psoriasis,  and  icthyosis  are  to  be  regarded,  there- 
fore, as  different  stages  or  different  modifications  of  the  same  disease,  and  may 
all  be  observed  in  the  same  case  at  different  periods  of  its  progress. 

In  the  early  stage,  as  a  rule,  the  patient  complains  of  little  pain  ;  perhaps 
some  discomfort  in  eating,  especially  when  taking  any  hot  hquid  or  highly 
spiced  food,  and  frequently  so  Mghtly  regards  his  condition  that  he  does  not 
seek  advice,  and  hence  the  disease  at  its  commencement  is  overlooked.  If, 
however,  the  tongue  is  examined  during  this  stage,  it  will  be  found  to  present 
oval  or  oblong  raw  patches  of  a  deep  red  colour  ;  and  if  the  organ  is  carefully 
dried  with  a  towel,  these  patches  will  be  found  to  be  smooth  and  glossy. 
Later  on  the  various  changes  in  the  condition  of  the  tongue,  above  described, 
will  become  apparent. 

The  disease  is  exceedingly  chronic  in  its  character,  and  may  last  for  years, 
passing  through  its  various  changes  very  gradually  ;  but  at  the  same  time  it 
is  very  obstinate  and  intractable  and  difiicult  to  cure.  It  does  not,  as  a  rule, 
cause  much  suffering,  and  possibly,  therefore,  the  patient  is  less  careful  ui 
carrymg  out  any  x^rescribed  course  of  treatment  than  he  would  be  if  the  disease 
entailed  more  suffering.  Sometimes  ulceration  of  one  or  more  of  the  patches 
takes  place,  and  then  the  amount  of  pain  complained  of  is  considerably  greater. 
The  disease  derives  its  chief  clinical  importance  from  the  fact  that  it  is  only 
too  frequently  the  forerunner  of  epithelioma.  Of  the  110  cases  collected  by 
Barker,  43  ended  in  epithehoma.  Therefore  cases  should  be  zealously  watched, 
and  upon  the  earliest  indication  of  this  formidable  complication  appearing, 
active  measures  should  be  adopted. 

As  regards  the  etiology  of  the  disease  very  little  is  at  present  known. 
Formerly  every  case  was  regarded  as  syphihtic  ;  and  there  is  still  good  reason  to 
beheve  that  this  disease  is  at  all  events  an  important  factor  in  the  production 
of  chronic  superficial  glossitis  in  a  considerable  percentage  of  cases.  Smoking 
is  admitted  by  all  to  be  a  potent  cause  in  the  production  of  the  disease,  and 
habitual  intemperance,  especially  the  custom  of  drinking  spirits,  is  usually 
regarded  as  also  conducing  to  it.    The  treatment  is  unsatisfactory.  The 
main  indication  is  to  remove  the  cause  and  carefully  diet  the  patient.  A 
milk  diet  is  by  some  believed  to  be  best  adapted  for  these  cases.    At  all 
events  the  food  should  be  plain  and  nutritious  ;  all  highly  spiced  meat,  hashes, 
stews,  curries,  &c.,  should  be  avoided,  with  pepper,  mustard,  and  hot  sauces. 
Stimulants  should  be  interdicted  and  smoking  forbidden.     Gargles  of  bi- 
carbonate of  potash  (Barker)  or  chlorate  of  potash  are  to  be  constantly  used. 
Bryant  recommends  the  internal  administration  of  arsenic,  which  he  says  he 
has  certainly  found  to  do  good  in  these  cases. 

Amongst  other  conditions  of  the  mucous  membrane  of  the  tongue  is  the  Annulus 
anrndiia  migrans,  as  Mr.  Barker  (who  first  described  it)  calls  it — '  a  small  round  miyraus. 
•  spot  of  a  whitish  or  greyish  colour,  which  rapidly  develops  into  a  more  or  less 
complete  circle  or.  crescent,'  travelling  over  the  dorsum,  and  sometimes  affect- 
'  '  System  of  Surgery,'  3rd  ed.  vol.  ii.    Article  on  '  Diseases  of  the  Tongue.' 
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ing  the  iinder-siu-face.  It  leaves  the  surface  smooth  and  livid,  is  not  followed 
by  ulceration,  and  causes  no  symptom  beyond  some  smarting  in  the  use  of 
particular  kinds  of  food,  and  sometimes  itching  and  salivation.  No  treatment 
has  hitherto  been  found  eflicacious,  but,  as  far  as  is  known,  it  leads  to  no  ill- 
consequences. 

Ulceration  The  forms  of  ulceration  to  which  the  tongue  is  liable  are  the  irritable,  the 
tongue.  dyspeptic,  the  tubercular,  and  the  syphilitic,  fl)  Irritable  ulcers  are  excited 
by  the  n-ritation  of  rough  teeth ;  tliey  are  very  painful,  and  afford  considerable 
impediment  to  eating,  and  are  often  associated  with  or  allied  to  the  dyspeptic 
ulcer.  The  treatment  consists  in  extracting  or  fihng  down  the  offending 
tooth,  (2)  The  dyspeiUic  ulcers  are  generally  multiple.  They  present  the 
appearance  of  irritable-looking  sores,  with  a  reddened  surface,  raised  edges, 
but  without  any  evidence  of  solid  deposit  around.  They  are  very  painliil, 
especially  during  mastication,  and  the  haggard  aspect  of  the  patient  produced 
by  the  pain  and  want  of  food  may  cause  them  to  be  mistaken  for  cancer. 
The  treatment  must  consist  in  correcting  the  state  of  the  digestive  organs 
and  attending  to  the  local  condition  of  the  ulcers.  Often  the  local  application 
of  sohd  nitrate  of  silver  reheves  the  pain  considerably.  (3)  Tubercular  ulcera- 
tion of  the  tongue  is  a  rare  disease,  to  which  attention  has  lately  been  directed. 
It  usually  occurs  in  the  later  stages  of  pulmonary  phthisis,  and  consists  in  the 
first  instance  in  the  deposit  of  an  isolated  mass  of  tubercle,  generally  on  the 
under  surface  or  sides  of  the  tip  of  the  tongue.  This  rapidly  caseates  and 
suppurates,  and  similar  deposits  take  place  around,  and,  coalescing,  form  an 
irregular  ulcer,  which  is  extremely  painful.  If  the  patient  is  in  a  condition  to 
bear  the  shght  operation,  the  base  of  the  sore  should  be  thoroughly  scraped 
with  a  Volkmann's  spoon  and  iodoform  apphed.  Otherwise,  the  only  thing 
which  can  be  done  is  to  relieve  the  pain,  for  which  the  local  apphcation  of 
morphia  and  compound  tragacanth  powder  seems  best  suited.  (4)  Syphilitic 
ulceration  of  the  tongue  is  only  one  of  various  forms  of  syphihtic  affections 
of  this  organ,  which  it  is  more  convenient  to  consider  altogether. 

Mr.  Fairlie  Clarke  ^  divides  the  syphilitic  affections  of  the  tongue  into 
four  classes  :  (1)  mucous  tubercles  or  vegetations;  (2)  superficial  ulceration  ; 
(8)  gummatous  tumours  and  deep  ulcerations  ;  (4)  morbid  conditions  of  the 
mucous  membrane.  To  these  ought  to  be  added  primary  sores— indurated 
chancres  of  the  tongue,  though  they  are  very  rare  and  present  nothmg  peculiar 
from  indurated  chancres  in  other  situations.  The  first,  the  mucous  tubercle, 
is  an  early  secondary  symptom  which  affects  both  the  papillfe  and  epithelium, 
the  tubercles  m  which  the  epithehum  is  chiefly  implicated  being  broad,  flat,  and 
whitish  ;  the  others  small,  prominent,  and  florid.  They  have  much  resem- 
blance to  the  mucous  tubercles  so  often  seen  on  other  parts,  and  are  distin- 
guished from  the  papillary  elevations  of  cancer  by  the  absence  of  any 
hardening  at  the  base.  Superficial  ulceration  is  also  usually  a  secondary 
affection.  It  spreads  from  similar  ulcerations  on  the  sides  of  the  mouth  and 
cheeks,  forming  superficial  and  very  painful  fissures,  which  in  their  heaHng 
leave  milk-white  scars  ;  and  if  these  are  very  numerous  and  the  epithelium 
gets  overgrown  around  them,  the  condition  named  syphihtic  icthyosis  is 
present.'*   In  other  cases  the  superficial  cracks  spread  out  mto  large  circular 

'  'Diseases  of  the  Tongue,'  chap.  viii. 

^  Mr.  Barker  points  out  that  it  is  necessary  to  distinguish  between  the  true  icthj-osis, 
which,  he  says,  is  usually,  if  not  always,  independent  of  syphilis,  and  the  syphilitic  condi- 
tion which  is  commonly  confounded  with  it.  The  latter,  he  says,  is  easily  cured  by  anti- 
syphilitic  treatment,  the  former  only  aggravated  by  it. 
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or  oval  sores.  The  giommatotis  tumours  which  form  in  the  tongue  are  seen 
either  at  its  edge  or,  more  frequently,  close  to  the  septum ;  and  when  they 
soften  they  leave  the  deep  tertiary  ulcer,  or  sometimes  deep  fissures,  which 
may  implicate  the  whole  organ  and  distort  it.  In  other  cases  they  become 
absorbed,  and  then  may  be  followed  by  some  distortion  of  the  organ  from  loss 
of  substance.  The  syphilitic  affections  of  the  mucous  membrane  generally 
resemble  psoriasis,  consistmg  of  a  heaping  up  of  epithelium  of  a  dead-white 
colour  over  a  limited  area  ;  in  other  cases  the  whole  of  the  dorsum  may  be 
attacked  with  superficial  inflammation  (syphihtic  glossitis),  but  this  is  often 
the  result,  not  of  syphilis  only,  but  also  partly  of  the  abuse  of  mercury ;  and, 
according  to  Mr.  Clarke,  iodide  of  potassium  when  it  does  not  agree  with  the 
patient  may  produce  a  similar  affection.  In  most  of  these  syphilitic  conditions 
of  the  tongue,  treatment  by  mercury  is  necessary.  The  exhibition  of  the  drug 
requires  great  care,  and  it  should  not  be  given  either  rapidly  or  in  large 
quantities.  The  calomel  fumigation  is,  I  doubt  not,  by  far  the  best  form,  and 
is  very  easily  managed  by  adapting  a  mouthpiece  to  the  vaporising-machine 
and  inhaling  the  vapour.  Five  grains  of  calomel  every  night  is  the  quantity 
usually  prescribed,  or  the  ulcer  may  be  dusted  with  grey  powder  (gr.  v.)  daily. 
In  some  cases  sarsaparilla  and  iodide  of  potassium  may  be  given  when  the 
surgeon  dares  not  risk  the  debilitating  effect  of  mercury,  which,  however, 
is  very  trifling  when  the  method  of  fumigation  is  employed. 

Occasionally  innocent  tumours  are  met  with  in  the  tongue,  but  in  the  majo-  Tumours  of 
rity  of  cases  tumours  of  the  tongue  are  of  a  cancerous  nature.  Amongst  the  tongue, 
innocent  growths  are  occasionally  found  papillomata — small  warty  growths, 
which  merely  require  removal.  They  mUst  always,  however,  be  regarded 
with  a  certain  degree  of  caution,  since  epithelioma  may  originate  in  this  way. 
Fibromata  and  lipomata  are  sometimes  found  embedded  in  the  substance  of  the 
tongue,  and  may  in  some  cases  require  removal.  Nfevi  are  also  found,  but  very 
rarely,  on  the  tongue.  They  may  be  treated  by  electrolysis,  the  actual  cautery, 
or  some  of  the  potential  cauteries,  or  even  by  excision  ;  or  the  ligature,  should 
that  be  necessary,  which,  however,  is  seldom  the  case,  since  these  nsevi  more 
commonly  prove  quite  innocuous.  Another  congenital  affection  is  a  fibroid 
tumour  which  sometimes  grows  from,  or  in,  the  tongue,  and  which  may  be 
quiescent  at  first  and  then  increase  at  a  later  period  of  life  and  require 
removal.^ 

The  variety  of  malignant  disease  which  usually  affects  the  tongue  is  Cancer  of 
squamous  epithelioma — a  disease  which  is  much  more  common  in  men  than  tongue, 
in  women,  and  almost  invariably  commences  on  the  edge  of  the  tongue, 
usually  of  the  middle  third.    It  may  begin  as  a  wart  or  tubercle,  or  in  a  crack 
or  fissure,  often  originating  in  an  abrasion  produced  by  a  jagged  tooth,  or 
sometimes  as  a  sequel  of  glossitis.    From  whatever  cause  arising,  it  soon 
develops  into  an  ulcer  with  indurated  base.    At  first  the  pain  is  slight,  but 
soon  becomes  severe,  and  especially  great  upon  any  movement  of  the  tongue 
in  deglutition  or  speaking.    As  the  ulcer  increases  the  pain  extends  to  all 
the  parts  supplied  with  sensation  by  the  fifth  cranial  nerve,  radiating  over 
the  side  of  the  head  and  face.    The  parts  around  become  infiltrated,  and  the 
disease  extends  to  the  floor  of  the  mouth,  fixing  the  tongue  and  materially 
interfering  with  speech  and  deglutition  ;  so  that  the  voice  is  altered,  there  is 
constant  dribbling  of  saliva,  and  swallowing  is  only  performed  with  great  pain 
and  difficulty.    If  the  tongue  is  now  examined  there  will  be  found  to  be  an 

'  See  Mason,  '  Path.  Soc.  Trans.'  vol.  xv.  p.  21G ;  and  also  Hutchinson,  '  Med.-Chu-. 
Trans.'  vol.  Ixviii.  p.  311. 
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excavated  sore  with  everted  and  ragged  edges  and  a  sloughy  surface  The 
sore  IS  surrounded  by  induration,  which  spreads  for  an  indefinite  distance 
into  the  substance  of  the  tongue,  and  possibly  implicates  the  arches  of  the 
palate  and  the  floor  of  the  mouth.  There  is  great  foetor  of  the  breath  and 
foul  discharge.  The  lymphatic  glands  below  the  jaw  are  early  afie'cted 
The  patient  rapidly  loses  flesh,  and.  from  the  pain,  inability  to  swallow  and 
loss  of  appetite  from  the  foulness  of  the  discharge,  sinks  and  dies  of  exhaustion  • 
the  average  duration  of  life  from  the  commencement  of  the  disease  beintr 
about  two  years.  ^ 

The  diagnosis,  though  it  may  often  be  difficult  or  impossible  at  first 
becomes  only  too  easy  as  the  disease  progresses,  and  in  the  later  stages  there 
is  no  difficulty  in  coming  to  a  correct  opinion  as  to  the  nature  of  the  disease. 
It  is,  however,  of  the  most  vital  importance  that  a  diagnosis  should  be  come 
to  early  if  any  material  benefit  is  to  be  hoped  for  from  operative  treatment ; 
and  then  it  is  by  no  means  easy  m  every  case  to  distinguish  it  from  tertiary 
syphilitic  disease  of  the  tongue.    The  main  points  on  which  the  diagnosis 
must  be  based  are  as  follows.    In  the  cancerous  tongue  the  patient  is  almost 
always  over  forty  years  of  age,  whereas  in  a  considerable  percentage  of  cases 
of  syphiHtic  ulcer  the  patient  is  under  forty  ;  so  that  the  occurrence  of  an 
ulcer  of  the  tongue  in  a  patient  imder  forty  would  be  strong  presump- 
tive evidence  that  it  was  syphihtic,  whilst  occurring  in  one  over  forty  it 
would  be  rather  in  favour  of  its  being  cancerous.    The  situation  of  the  ulcer 
would  be  of  some  importance  :  if  situated  at  the  margin  of  the  tongue,  it  would 
point  to  cancerous  disease  ;  if  in  the  centre,  to  syphihtic.    The  appearance  of 
the  sore  would  be  a  further  indication :  in  the  epithehomatous  ulcer,  the  surface 
of  the  sore  is  sloughy,  with  raised  everted  edges  ;  in  the  syphihtic  ulcer,  the 
sore  is  deeply  excavated,  with  undermined  edges,  or  else  it  is  covered  mth 
a  washleather  slough.    The  mduration  in  cancer  is  widespread,  and  gradu- 
ally fades  away  into  surrounding  tissues;  in  syphihs,  it  is  not  nearly  so 
great,  and  is  more  limited  and  circumscribed.    In  cancerous  disease,  the 
floor  of  the  mouth  is  frequently  involved  and  the  tongue  fixed  ;  this  is  not  so 
m  the  syphilitic  ulcer.    The  pam,  difficulty  in  swallowmg,  and  impairment 
of  speech  are  very  much  greater  in  the  one  disease  than  the  other.  The  glands 
may  be  enlarged  in  either,  but  are  more  frequently  so  in  the  cancerous  ulcer, 
since  the  syphihtic  is  usually  a  tertiary  symptom  ;  and  in  syphihtic  ulcers,  if 
any  glands  are  enlarged  in  the  neck  they  are  not  usually  the  submaxiUary, 
which  are  in  direct  connection  with  the  ulcer,  but  the  posterior  chain  of 
cervical  glands  beneath  the  trapezius.    In  addition  to  these  differences,  the 
presence  m  most  cases  of  other  syphilitic  symptoms  in  the  one  form  of  the 
disease  and  their  absence  in  the  other  may  assist  the  surgeon  to  come  to  a 
correct  opinion.  Should  any  doubt  still  remain  it  is  right  to  subject  the  patient 
to  a  course  of  antisyphilitic  treatment,  when  the  amelioration  of  the  patient's 
condition  in  the  one  instance  and  the  progress  of  the  disease  in  the  other 
will  at  once  settle  the  question. 

of ''cancer '  nature  of  the  affection  admits  of  no  doubt,  the  only 

of  ton"gue.  Question  is  whether  a  surgical  operation  is  to  be  recommended,  and  if  so,  of 
what  nature.  If  the  glands,  or  the  floor  of  the  mouth,  or  the  palate  be  imph- 
cated,  surgical  operations  should  be  declined.  But  if  the  whole  disease  can 
be  cleanly  removed  the  patient  will,  no  doubt,  derive  much  temporary  benefit 
from  the  operation,  though  the  disease  will  in  all  probabihty  return  in  no 
long  time. 

When  only  a  small  portion  of  the  tongue  requires  removal,  this  is  best 
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effected  by  means  of  the  knife  or  scissors.  A  clamp  with  curved  blades  being 
fixed  aromid  the  part  to  be  removed  so  as  to  control  the  vessels,  the  portion 
affected  with  cancer  is  to  be  completely  cut  away.  The  bloodless  condition 
of  the  parts  cut  through  enables  the  surgeon  to  judge  much  more  certainly 
whether  those  parts  are  healthy  or  not.  When  he  is  satisfied  that  all  is  as 
it  should  be,  the  arteries  are  to  be  tied  and  the  clamp  cautiously  relaxed. 
Some  surgeons,  either  instead  of  or  in  addition  to  the  use  of  the  ligature  to 


Pig.  300.   Mr.  Henry  Lee's  clamp.  The  curved  shape  of  the  blades  causes  this  clamp  to  make  uniform 
pressure  on  all  the  tissue  which  it  embraces. 

the  large  vessels,  use  the  actual  cautery  to  the  cut  surface  ;  but  this  is  objec- 
tionable if  it  can  be  avoided,  on  accomit  of  the  sloughing  and  fcetor  which 
ensues. 

When  larger  portions  of  the  tongue  are  to  be  removed,  either  the  Eemoval 
ordinary  ecraseur  or  the  galvanic  ecraseur'  is   preferable,  as  affording  t^J'toa^ue 
more  security  against  secondary  haemorrhage,  provided  the  chain  is  drawn 


Fig.  301.  Ecraseur. 

through  the  tissues  very  slowly.  Haemorrhage  during  or  after  the  use  of  the 
ecraseur  arises  generally  from  hurry  on  the  surgeon's  part. 

In  all  operations  on  the  tongue  the  surgeon  should  always  have  a  com- 
mand on  the  part  left  behind  by  means  of  a  stout  ligature  passed  through  it, 
tied  loosely,  and  held  by  an  assistant,  so  that  on  the  occurrence  of  acute 
hemorrhage  the  tongue  can  be  at  once  pulled  out  and  the  bleeding  part 

'  The  galvanic  6craseur  is  a  stout  wire  chain  attached  to  the  poles  of  a  galvanic 
battery.  The  tissues  to  be  removed  are  taken  up  by  means  of  curved  needles  ;  the  wire 
18  then  conveyed  around  them  beneath  the  needles,  drawn  tight,  and  connected  with  the 
battery,  when  it  turns  white-hot.  As  it  burns  its  way  into  the  tissues  it  is  slowly  wound 
up  by  a  contrivance  inside  the  machine,  and  so  gradually  cuts  its  way  out.  In  practice 
It  18  well  to  have  the  battery  managed  by  an  electrical  mechanician. 

uu 
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exposed  ;  and  the  month  must,  of  course,  be  kept  open  by  a  gag,  the  smaller 
and  stronger  the  better.  Hutchinson's  gag,  here  figured,  is  recommended  bv 
Mr.  Heath,  and  is  a  very  convenient  one  as  taking 

up  no  room  in  the  mouth.  T'. 

Rpmovaiof       When  the  whole  or  the  greater  part  of  the 

tongue.  tongue  is  to  be  removed,  it  becomes  necessary  by 
some  preliminary  operation  to  obtain  access  to  the 
root  of  the  organ,  and  this  is  done  in  one  of  three 
ways:  1.  A  small  incision  may  be  made  close 
inside  the  lower  jaw  from  the  mouth  to  the  skin, 
through  which  the  chain  of  the  ^craseur  can  be 
passed  ;  and,  the  tongue  being  then  pulled  forcibly 
out  of  the  mouth,  the  chain  is  passed  around  the  ^,^.302.  Hutchmson-B  gag. 
base  of  the  organ  as  near  the  epiglottis  as  practic- 
able, and  so  the  whole  organ  is  removed  except  a  stump,  which  is  left  attached 
to  the  hyoid  bone.  2.  Sir  J.  Paget  recommends  that,  in  order  to  render  it 
easier  to  drag  the  tongue  out,  all  the  muscles  which  pass  from  the  jaw  and 
hyoid  bone  to  the  tongue  should  be  divided  on  both  sides  as  near  the  jaw  as 
possible  by  an  incision  inside  the  mouth.  When  this  has  been  done  the 
tongue  can  be  drawn  almost  entirely  out  of  the  mouth  and  removed  either  with 
the  knife  or  ecraseur.  3.  But  the  method  which  gives  the  freest  access  to  the 
root  of  the  tongue  is,  doubtless,  the  division  of  the  symphysis  of  the  lower 
jaw.  An  incision  is  made  in  the  middle  line  through  the  whole  lower  Up  and 
drawn  nearly  down  to  the  hyoid  bone.  Then  the  jaw  is  sawn  through  and  the 
lingual  muscles  cut  away  from  it  close  to  the  bone  on  either  side.  The  halves 
of  the  jaw  being  held  asunder,  the  tongue  is  forcibly  pulled  forwards  and  to  one 
side  by  means  of  a  vulsellum,  and  its  attachments  to  the  hyoid  bone  severed  on 
the  opposite  side,  in  doing  which  the  lingual  artery  is  cut  across,  and  must  be 
tied  at  once.  The  same  manoeuvre  is  repeated  on  the  opposite  side,  in  doing 
which  it  is  desirable  to  get  an  assistant  to  hold  the  parts  around  the  hyoid  bone 
with  a  pair  of  strong  claw  forceps,  in  order  to  prevent  the  tissues  which 
contain  the  severed  end  of  the  lingual  artery  from  retracting  down  the  neck. 
Then  the  second  lingual  artery  and  any  other  bleeding  vessels  having  been 
tied,  the  glosso- epiglottic  ligaments  and  the  remaining  attachments  of  the 
tongue  are  to  be  severed,  and  all  bleeding  vessels  commanded.  Then  tlie 
severed  halves  of  the  jawbone  must  be  united  by  means  of  a  silver  wire 
passed  through  them  with  a  drill,  the  wound  of  the  lip  accurately  closed  with 
the  harelip  suture,  and  the  patient  kept  under  the  influence  of  morphia  for 
some  time,  and  fed  if  necessary  by  the  rectum. 

Mr.  Morant  Baker  recommends  removal  of  the  tongue  by  median  division. 
Having  passed  a  whipcord  ligature  through  the  tip  of  the  tongue  on  either 
side,  he  makes  an  incision  through  the  mucous  membrane  exactly  in  tlie 
median  line  of  the  dorsum,  and  then  with  the  forefingers  of  the  two  hands 
he  sphts  the  tongue  into  halves.  He  now  with  blunt  pointed  scissors  and 
his  forefinger  divides  the  mucous  membrane  and  muscles  which  connect  the 
tongue  to  the  lower  jaw,  keeping  as  close  to  the  bone  as  possible,  until  he 
has  got  well  beyond  the  level  of  the  posterior  edge  of  the  cancer.  He  then 
slips  a  loop  of  whipcord  connected  witla  an  Ecraseur  over  the  diseased  half 
and  separates  it  from  the  rest  of  the  tongue  by  this  means.  The  otlier  half 
of  the  tongue  may  similarly  be  dealt  with  if  necessary.  This  method  is  now 
largely  employed,  and  has  yielded  excellent  results.' 

'  '  Brit.  Mod.  Jonrn.'  vol.  ii.  Oct.  20,  1H8.H,  p.  7()"). 
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Mr.  Whitehead  of  Manchester  has  lately  introduced  a  method  of  removing 
the  tongue  which  has  heen  extensively  adopted,  and  has  at  any  rate  the  merit 
of  simplicity.  He  thus  describes  his  method  in  the  '  Transactions  of  the 
International  Medical  Congress'  (Surgery,  p.  259). 

The  operation  is  conducted  in  six  stages  after  the  following  simple  manner  : 
1.  The  mouth  is  opened  to  the  full  extent  with  Mason's  or  any  other  suitable 
gag  ;  and  the  duty  of  attending  to  this  is  entrusted  to  one  of  the  two  assistants 
required.  2.  The  tongue  is  drawn  out  of  the  mouth  by  a  double  ligature 
passed  through  its  substance  an  inch  from  the  tip.  This  ligature  is  given 
in  charge  to  the  second  assistant,  with  instructions  to  maintain  throughout 
the  operation  a  steady  traction  upwards  and  outwards.  3.  The  operator  com- 
mences by  dividing  all  the  attachments  of  the  tongue  to  the  jaw  and  to  the 
pillars  of  the  fauces.  4.  The  muscles  attached  to  the  base  of  the  tongue  are 
then  cut  across  by  a  series  of  successive  short  snips  of  the  scissors,  until  the 
entire  tongue  is  separated  on  the  plane  of  the  inferior  border  of  the  lower  jaw 
and  as  far  back  as  the  safety  of  the  epiglottis  will  permit.  5.  The  lingual  or 
any  other  arteries  requiring  torsion  are  twisted  as  divided.  6.  A  single  loop 
of  silk  is  passed  by  a  long  needle  through  the  remains  of  the  glosso-epigiot- 
tidean  fold  of  mucous  membrane,  as  a  means  of  drawing  forwards  the  floor  of 
the  mouth  should  secondary  hfemorrhage  take  place. 

The  patient  is  fed  for  the  first  three  days  by  nutritive  enemata  ;  satisfying 
thirst  by  occasionally  washing  out  the  mouth  with  a  weak  iced  solution  of  per- 
manganate of  potash.  The  difficulties  and  dangers  of  the  operation  are  few. 
Hfemorrhage  is  easily  controllable.  Mr.  Whitehead  twice  removed  the  entire 
tongue  without  having  to  secure  a  single  vessel,  and  more  than  once  had 
only  to  twist  one  lingual  artery.  Other  operators,  however,  who  have  used 
this  method  have  complained  of  the  quantity  of  foul  discharge  proceeding  from 
the  surface  left  by  the  scissors  during  the  healing  of  the  wound.  To  obviate 
this  Mr.  Whitehead  advises  a  varnish,  containing  the  ordinary  ingredients  of 
friar's  balsam,  substituting  a  saturated  solution  of  iodoform  in  ether  for  the 
rectified  spirit.  This  dries  immediately,  leaving  a  firm  coating  on  the  stump, 
which  lasts  24  hours  and  enables  the  patient  to  swallow  at  once.^ 

A  table  of  twenty-eight  cases,  with  one  death  the  immediate  result  of  the 
operation  (an  old  man  ast.  69),  accompanies  the  paper.  Two  other  deaths 
occurred  in  consequence  of  the  operation,  but  from  remote  causes. 

Latterly,  seeing  the  great  want  of  permanent  success  which  has  attended 
removal  of  the  tongue  for  extensive  cancer,  in  consequence  of  the  frequency 
of  recurrence  in  the  glands  of  the  neck,  ^  surgeons  have  advocated  more 
extensive  operations  in  which  the  glands  shall  be  removed  as  well  as  the 
tongue.  In  these  operations  external  incisions  are  necessary,  and  a  pre- 
liminary tracheotomy  is  highly  desirable,  indeed  is  absolutely  essential,  if  the 
operation  is  to  be  at  all  extensive.  A  free  incision  should  be  made  through 
the  cricoid  cartilage  and  upper  rings  of  the  trachea,  and  the  windpipe  plugged 
with  Trendelenburg's  or  Semon's  tampon-cannula.  Then,  if  the  floor  of  the 
mouth  is  diseased,  a  portion  of  the  lower  jaw  is  to  be  excised  (the  cheek 
having  been  freely  divided),  and  the  diseased  tissues,  together  with  the  enlarged 
glands,  dealt  with  as  they  are  exposed.  Kocher  has  introduced  an  operation 
in  which  a  flap  is  turned  down  in  the  upper  triangle  of  the  neck  by  a  curved 
incision  from  the  angle  of  the  jaw  down  to  the  hyoid  bone,  and  up  again  to 
the  symphysis,  the  lingual  artery  on  that  side  tied,  the  enlarged  glands  dis- 

'  '  Lancet,'  vol.  i.  ISSij,  p.  IG'J. 
See  Barker  in  '  Syst.  of  Surg,'  Srd  ed.  vol.  ii.  p.  00-1. 
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sected  out,  the  opposite  lingual  artery  tied  if  necessary  by  a  separate  incision, 
and  the  whole  tongue,  as  well  as  all  other  diseased  structures,  removed.  The 
great  advantages  of  the  preliminary  tracheotomy  are  that  it  allows  the 
pharynx  to  be  securely  plugged,  so  that  there  is  no  risk  of  suftbcation  from 
blood  running  into  the  windpipe,  and  that  it  preserves  the  patient  from  an} 
risk  of  contamination  from  breathing  the  foul  air  which  is  so  copiously 
generated  in  operations  conducted  on  the  ordinary  method.  Kocher's  method 
has  not,  I  beheve,  been  adequately  tried  in  this  country  ;  but  he  claims  four 
cases  of  permanent  success  from  it.  Numerous  other  formal  operations  for 
removal  of  the  tongue  are  also  described,  which  differ  chiefly  in  respect 
of  the  external  incision,  whether  through  the  cheek  or  below  the  jaw.  For 
these  I  would  refer  the  reader  to  Mr.  Barker's  essay  above  quoted.  The 
main  practical  point  is  as  to  the  possibility  of  securing  better  results,  in 
advanced  cases,  by  more  extensive  operations,  imphcating  the  glands  as  well 
as  the  tongue,  on  which  further  experience  is  still  required. 

The  operation  of  removing  the  tongue  is  a  severe  and  a  very  dangerous  one, 
followed  by  great  distress  of  mind  and  body,  and  is  often  fatal  by  its  ulterior 
consequences,  even  apart  from  its  operative  risks,  which  are  nevertheless  con-  ' 
siderable.    There  can  be  no  doubt,  however,  that  it  has  often  prolonged  hfe, 
and  rendered  its  remaining  time  more  bearable  to  the  patient ;  and  therefore, 
under  appropriate  circumstances,  and  at  the  request  of  the  patient,  this  chance 
of  relief  ought  not  to  be  refused  to  him.    At  the  same  time,  I  think  it  is  one  i 
of  the  most  unpromising  of  all  the  operations  of  surgery,  and  one  which  no  '. 
surgeon  undertakes  without  repugnance.^ 

It  is  curious  that  even  after  the  removal  of  the  whole  tongue,  as  close  as 
possible  to  its  root,  the  patient  is  not  quite  deprived  of  the  power  of  speech, 
though  the  voice  is  reduced  to  a  hoarse  whisper.  j 

In  some  cases,  in  which  the  pain  is  great  or  in  which  the  growth  of  the 
cancer  is  rapid,  or  where  it  bleeds  profusely,  the  gustatory  nerve  has  been 
divided  to  reHeve  the  pain,  or  the  lingual  artery  has  been  tied  to  cheek 
growth  or  to  stop  htemorrhage.  The  division  of  the  nerve  is  a  very  simple  } 
operation,  which  can  do  no  harm,  and  the  effect  of  which  ought  to  be  tried  in 
any  case  in  which  pain  is  a  prominent  feature,  or  the  patient  suffers  much 
from  profuse  salivation.  '  The  guide  to  the  nerve,'  says  Mr.  Moore,-  '  is  the 
last  molar  tooth.  A  line  drawn  inside  the  mouth  from  the  crown  of  the  last 
molar  tooth  to  the  angle  of  the  jaw  would  cross  it  at  right  angles  about  half 
an  inch  from  the  tooth.  An  incision,  therefore,  in  the  direction  of  such  aline, 
three-quarters  of  an  inch  in  length,  and  carried  through  the  mucous  membrane 
to  the  inner  surface  of  the  bone,  must  divide  the  nerve.'  The  nerve,  as  Mr. 
Moore  mentions,  is  shielded  by  the  alveolar  ridge,  so  that  it  is  necessary  to 
take  care  that  all  the  soft  parts  are  absolutely  severed  down  to  the  bone. 
The  operation  can  be  easily  and  safely  performed  on  both  sides,  and  may 
afford  a  good  deal  of  relief  for  the  time. 

The  ligature  of  the  lingual  artery  is  a  much  more  difficult  operation,  and 
one  liable  to  be  followed  by  various  grave  consequences.  It  will  be  found 
described  on  p.  584.  I  have  only  had  occasion  to  perform  it  once  on  a  patient 
rapidly  sinking  under  hfemorrhage,  and  then  it  quite  failed  in  checking  the  j 

'  I  mean  this  observation  to  apply  to  operations  in  which  the  whole  or  the  greater  ^ 
part  of  the  tongue  has  to  be  removed  on  account  of  extensive  cancer.  In  earlier  stapes  - 
of  the  disease  the  excision  of  portions  of  the  tongue  is,  no  doubt,  urgently  indicated,  and 
in  some  it  seems  to  be  permanently  successful,  even  when  the  disease  is,  in  the  opinion  of 
good  judges,  epithelioma. 

'  Med.-Chir.  Trans.'  vol.  xlv. 
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bleeding  ;  and  in  two  other  cases  in  which  the  operation  has  been  performed 
at  St.  George's  Hospital,  its  difficulty  was  more  apparent  than  its  utility. 

DISEASES  OF  THE  PHARYNX  AND  (ESOPHAGUS. 

The  affections  of  the  pharynx  need  not  detain  us  long.  Acute  inflammation  ^.*[^f 
is  constant  in  sore-throat  of  all  kinds,  in  inflammation  propagated  from  the  pharynx, 
spine,  and  in  erysipelatous  affections  spreading  inwards.  But  in  all  these  cases 
the  condition  of  the  pharynx  itself  is  of  minor  importance.  The  two  former 
classes  of  cases  have  been  spoken  of  along  with  the  affections  of  the  mouth 
and  of  the  spine.  The  main  importance  of  the  erysipelatous  affections,  besides 
the  ordinary  dangers  of  erysipelas,  consists  in  the  risk  of  spasm  of  the  glottis, 
which  is  pecuharlyhable  to  complicate  these  cases,  and  which  will  be  treated 
•of  in  the  chapter  on  Diseases  of  the  Larynx. 

Tumours  sometimes  arise  in  the  pharynx,  as  in  the  remarkable  instance  Rumours 
ivhich  Mr.  Holt  has  recorded, '  in  a  man  eighty  years  of  age.  Here  a  large  pharynx, 
pendulous  fatty  tumour  springing  from  the  wall  of  the  pharynx  extended 
nine  inches  down  the  oesophagus.  It  had  been  growing  certainly  more  than 
twelve  years,  and  occasionally  caused  symptoms  of  suffocation.  At  last,  under 
some  circumstances  not  fully  explained,  it  suddenly  obstructed  the  upper 
opening  of  the  larynx  and  at  once  caused  death.  In  cases  such  as  this,  where 
.a  tumour  of  the  pharynx  is  pedunculated,  there  is  no  doubt  that  it  should  be 
removed.  The  patient  should  be  brought  fully  under  anaesthesia,  the  mouth 
widely  opened  by  a  gag,  the  tumour  drawn  fairly  into  reach  by  a  vulsellum ; 
then,  if  the  neck  is  at  all  broad,  or  if  there  is  any  reason  to  apprehend 
haemorrhage  fi-om  its  division,  it  should  be  perforated  by  a  stout  double  liga- 
ture and  firmly  tied.  Or  else  the  tumour  should  be  simply  removed,  the 
.actual  or  potential  cautery  being  at  hand  for  use  if  necessary,  and  the  surgeon 
should  be  prepared  for  the  necessity  of  laryngotomy.  The  galvanic  ecraseur 
might  also  be  used. 

Malformations  of  the  pharynx  and  oesophagus  are  not  common.    There  Malforma- 
are  cases  in  which  the  pharynx  is  congenitally  obstructed,  and  in  which  it 
opens  into  the  larynx  ;  but  they  are  only  of  scientific  interest,  as  the  infant 
is  not  viable.    More  interesting  in  a  surgical  point  of  view  is  the  pouched 
•condition  of  the  pharynx  or  oesophagus  ^  which  is  sometimes  found,  probably 
either  as  a  congenital  defect  or  as  the  result  of  some  atrophy  and  yielding  of 
its  muscular  walls.   A  large  pouch  extends  some  distance  down  the  tube,  and 
the  continuation  of  the  oesophagus  appears  as  an  opening  some  distance  above 
the  bottom  of  the  pouch.    The  result  is  that  the  food  collects  in  the  pouch, 
and  is  often  rejected  afterwards,  producing  a  suspicion  of  stricture.   On  pass- 
ing a  bougie  it  is  liable  to  be  arrested  in  the  pouch  uastead  of  finding  its  way 
down  the  oesophagus.    The  case  from  which  Mr.  Pollock's  drawing  is  taken 
was  believed  during  life  to  be  one  of  stricture,  nor  is  the  diagnosis  easy ;  but 
the  patient  will  probably  be  able  sometimes  to  swallow,  the  surgeon  may 
happen  sometimes  to  hit  the  natural  opening,  and  the  symptoms  will  pro- 
bably not  be  so  urgent  as  in  stricture,  so  that  a  conjecture  as  to  the  nature  of 
the  case  may  perhaps  be  formed.   No  treatment  is  applicable — the  course  of 
the  disease  will  to  an  attentive  surgeon  contra-indicate  the  use  of  bougies, 
which,  indeed,  after  the  first  exploration  can  only  do  harm. 

'  '  Path.  Soc.  Trans.'  vol.  v.  p.  123. 

-  A  beautiful  illustration  of  thia  pouched  condition  will  be  found  in  Mr.  Pollock's 
•essay  in  '  Syst.  of  Surg.'  .Srd  ed.  vol.  ii.  p.  540. 
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Stricture 
of  the 
oesopha- 
gus. 


Nervous 
dysphagia, 


Stnctui-e  of  the  oesophagus  is  one  of  the  most  terrible  diseases  whicJ, 
afflict  humanity.  It  occurs  '  as  the  result  of  several  distinct  conditions  •  folds 
01  the  mucous  membrane;  cicatrices  after  injury;  pressure  occasioned  b^■ 
neighbourmg  tumours  ;  thickening  and  contraction  of  its  walls  ;  or,  lastly  anil 
most  frequently,  cancerous  affection  of  the  tube  '  (Pollock). 

Little  can  be  hoped  from  surgical  treatment  in  these  cases.    It  is  there- 
fore oi  very  great  importance  to  distinguish  between  organic  stricture  oi' 
obstruction  from  the  causes  above  enumerated,  and  the  somewhat  common 
aflection  called  hysterical  stricture  of  the  oesophagus,  or  nervous  dysphagia 
which  simulates  the  graver  malady.  ' 

Nervous  dysphagia  is  more  common  in  women  than  in  men ;  it  is  often 
conjomed  with  symptoms  clearly  hysterical ;  the  patient,  in  spite  of  alleged 
long-contmued  inabihty  to  swallow,  is  in  good  health  and  general  condition  ; 
the  dysphagia  is  not  constant ;  frequently  he  feels  less  difficulty  in  taking  sohds 
than  fluids,  and  sometimes  the  patient  can  be  proved  to  be  able  to  swallow  quite 
well  when  no  one  is  looking.'  Such  cases,  hke  cases  of  nervous  disease  in  other 
organs,  require  judicious  management  more  than  medical  or  surgical  treatment. 

The  symptoms  produced  by  stricture  of  the  oesophagus  may  be  summed  up 
in  two  words— dysphagia  and  emaciation.  The  patient  is  at  first  able  to  take 
small  quantities  of  sohd  food  when  well  chewed  and  lubricated ;  then  he  is 
gradually  conscious  of  increasing  difficulty,  and  sometimes  the  oesophagus 
rejects  the  food  which  it  cannot  drive  down  ;  then  he  is  restricted  to  fluids,  and 
soon  he  sinks  from  exhaustion,  if  not  cut  off  by  some  of  the  local  consequences 
of  ulceration  about  the  stricture. 

It  is  by  no  means  easy  to  distinguish  the  various  forms  of  strictm-e  fi-om 
each  other.  Those  which  proceed  from  cicatrisation  will  be  knowm  by  their 
history  if  the  accident  which  caused  them  is  remembered  ;  but  this  may  not  be 
the  case.  The  malignant  will  differ  from  the  innocent  stricture  by  occurring 
generally  later  in  life,  by  the  implication  of  the  glands  of  the  neck,  by  the 
mor.e  rapid  cachexia,  and  by  the  tendency  to  imphcation  of  the  larynx  and 
neighbouring  organs.  Obstruction  from  a  tumour  is  generally  caused  by 
aneurism  of  the  aorta  (at  least  when  produced  by  a  tumour  of  any  other  nature 
the  cause  is  usually  obvious),  and  it  therefore  occurs  always  at  the  part  where 
the  aorta  is  in  contact  with  the  oesophagus,  so  that  the  difficulty  is  referred  to 
the  upper  part  of  the  chest.  In  such  cases  very  careful  examination  is  neces- 
sary before  the  diagnosis  is  made,  and  above  all  before  a  bougie  is  passed. 
Cases  are  laiown  in  which  the  instrument  has  perforated  the  aneurism  and 
produced  instantaneous  death.  Careful  auscultation  and  percussion  of  the 
chest,  and  the  examination  of  the  pulse  in  both  wrists  by  the  sphygmograph,  if 
available,  are  indispensable  ;  and  it  should  be  ascertained  whether  any  of  the 
other  Symptoms  of  aneurism  are  present — the  ringing  cough,  the  pain  in  the 
back,  the  so-called  rheumatic  pains  about  the  neck,  &c. 

The  innocent  forms  of  stricture  are  fatal  only  by  starvation ;  but  malignant 
disease  very  commonly  produces  death  by  spreading  into  the  larynx  or  inta 
one  of  the  great  vessels. 

'  Sir  J.  Paget,  in  his  interesting  essay  on  '  Stammering  witli  other  Organs  than  those 
of  Speech  '  ('  Clin.  Lectures,'  p.  82),  has  pointed  out  that  the  ditliculty  of  swallowing  may 
in  many  of  these  cases  be  analogous  to  that  in  stammering,  viz.  an  inability  from  mental 
causes  to  co-ordinate  the  various  muscular  actions  which  are  necessary  to  deglutition.  If 
the  patient  knows  he  is  being  watched,  or  directs  his  mind  too  anxiously  to  what  he  has 
to  do,  he  cannot  swallow,  whilst  if  he  is  easy  and  unconcerned  he  feels  no  diliiculty.  In 
some  cases  the  patient  also  stammers  in  speaking. 

"  Or  it  may  be  itself  an  extension  from  the  larynx,  though  this  seems  less  common. 
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It  is  justifiable,  aud  indeed  necessary  in  the  first  instance,  to  pass  a  bougie, 
except  in  advanced  stages  of  cancer,  in  which  case  no  mechanical  niterfereuce 
is  iustifiable,  since  the  bougie  has  often  passed  through  the  softened  tissue  ot 
the  cancer  into  the  pleura,  pericardium,  or  great  vessels.  When  the  seat  of  the 
obstruction  has  been  ascertained,  the  next  question  is  whether  the  stricture  can 
be  treated.    If  it  is  clearly  cicatricial,  the  cicatrix  might  be  divided  by  either 
external  or  internal  incision,  certainly  not  without  very  great  danger  ;  but, 
under  circumstances  such  as  these,  danger  would  justifiably  be  incurred.  In 
the  '  New  York  Medical  Eecord  '  for  November  11  and  18,  1882,  Dr.  Eoe  has 
collected  fifteen  cases,  including  two  of  his  own,  in  which  internal  cBSophago-  Internai^_ 
tomy  had  been  practised.    In  the  second  of  his  cases  a  boy  tet.  8,  sutler-  ton,,., 
ing  from  a  stricture  the  result  of  swallowing  a  caustic  fluid,  was  restored  to 
the  complete  power  of  natural  deglutition  by  repeated  shallow  incisions  into 
the  stricture,  followed  by  dilatation.    The  operation,  if  due  care  be  taken, 
seems  less  dangerous  than  might  have  been  anticipated.    In  only  two  of  the 
fifteen  cases  was  death  said  to  be  due  to  the  operation  itself.    Four  of  the 
others  died  after  the  operation  from  various  causes. ^    Billroth  has  attempted 
the  extirpation  of  a  cancerous  deposit  in  the  oesophagus,  but  the  operation  is 
not  usually  regarded  as  justifiable.    I  have  alluded  to  the  possibihty,  in  cases 
of  stricture  not  obviously  malignant,  of  preserving  hfe  by  gastrostomy  (p.  232) 
or  oesophagostomy  (p.  207) ;  and  the  attempt  is  certainly  worth  making.  Fail- 
ing these  means,  the  only  thing  that  can  be  done  is  to  keep  the  passage  open 
by  means  of  bougies  ;  and  in  spite  of  the  known  and  admitted  dangers  of  the 
treatment,  I  cannot  but  think  that  it  is  the  best  course  for  the  patient,  unless 
the  cancerous  symptoms  are  so  urgent  as  to  deter  the  surgeon,  from  fear  of 
rupturing  the  oesophagus.    If  the  bougie  can  be  passed,  the  patient  will  be 
able  to  swallow,  and  so  will  be  kept  free  from  the  terrible  pangs  of  starvation 
for  a  time. 

In  cases  where  the  passage  of  a  bougie  is  indicated,  but  where  there  is 
difficulty  or  danger  in  its  introduction,  M.  Krishaber  ^  has  recommended  the 
passage  of  a  tube  by  the  nostril,  which  is  then  left  in  permanently,  the  patient 
being  fed  by  injections  through  it.  He  refers  to  five  cases  in  which  he  has 
followed  this  course,  one  of  a  mahgnant  tumour  implicating  the  pharynx  and 
larynx,  in  which  the  tube  was  worn  up  to  the  time  of  the  patient's  death,  a 
period  of  305  days,  and  two  others,  also  cases  of  malignant  disease,  in  which 
the  tube  had  been  worn  for  167  and  126  days  respectively,  up  to  the  date  of 
the  paper.  He  also  teaches  that  cicatricial  strictures  may  be  dilated  in  the 
same  way  as  in  the  urethra  by  the  continuous  presence  of  the  catheter,  and 
that  this  method  is  of  great  use  in  extensive  operations  on  the  mouth  and 
larynx  ;  in  which  cases  it  should  be  introduced  some  days  before  the  opera- 
tion, so  as  to  insure  tolerance  of  it  by  the  patient. 

If  nothing  else  can  be  done,  the  prospects  connected  with  the  operation  of 
opening  the  stomach  or  oesophagus  should  be  explained  to  the  patient,  and  at 
his  request  the  operation  should  be  undertaken. 

'  See  '  London  Med.  Eecord,'  April  15,  1883. 

2  'Transactions  of  tiie  International  Med.  Congress,'  Surgery,  p.  190.  For  the  ordi. 
nary  tube  Mr.  Charters  Symonds  has  substituted  a  short  tube,  made  of  gum  elastic,  ter. 
minating  above  in  a  funnel  expansion,  which  rests  on  the  stricture,  while  the  tube  passes 
through  into  the  stomach.  The  tube  is  passed  by  means  of  a  sound  inserted  into  it, 
which  is  withdrawn  when  the  end  of  the  tube  has  reached  the  stomach.  Silk  threads 
are  passed  through  the  tunnel  end  of  the  tube,  and  serve  to  withdraw  it  wlien  necessary. 
The  advantages  of  this  tube  are  the  less  irritation  which  it  produces,  and  that  it  allows 
the  patient  to  masticate  and  taste  his  food.    '  Clin.  Soc.  Trans.'  vol.  xviii.  p.  155. 


664 


AFFECTIONS  OF  THE  INTESTINES. 


Intestinal 
olistruc- 
tion. 


Acute  in- 
tostiuiil  ob- 
struction. 


AFFECTIONS  OF  THE  INTESTINAL  TUBE. 

Obstruction  of  the  bowel  may  be  acute  or  chronic.  And  it  is  necessary  to 
distinguish  between  these  two  conditions,  inasmuch  as  the  causes  which 
give  rise  to  them  are  not  always  the  same  ;  the  symptoms  wliich  they  present 
are  very  diiierent ;  and  the  treatment  to  be  pursued  for  their  relief  is  not  based 
on  the  same  lines. 

The  causes  which  may  give  rise  to  acute  intestinal  obstruction  are  very 
numerous  and  by  no  means  easy  to  diagnose.  They  may  be  classified  as 
lollows  :  1.  Internal  strangulation.  2.  Volvulus.  8.  Stricture.  4  Foreign 
bodies.    5.  Intussusception. 

1 .  By  internal  strangulation  we  mean  a  condition  where  a  portion  of  bowel 
IS  constricted  by  a  band  or  loop  in  much  the  same  sort  of  way  as  in  an  ordi- 
nary strangulated  hernia,  so  that  the 
portion  of  bowel  constricted  is  com- 
pressed in  such  a  manner  that  the 
circulation  through  it  is  interfered 
with  ;  and  if  the  compression  is  allowed 
to  continue  arrest  of  the  circulation 
results.     This   condition   may  arise 
from  a  part  of  the  intestine  becoming 
folded  over  or  looped  round  an  ab- 
normal band  stretching  from  one  part 
of  the  abdominal  cavity  to  another,  or 
from  a  portion  of  gut  shpping  through 
some  normal  or  abnormal  aperture 
and  becoming  there  constricted.  The 
bands  which  give  rise  to  this  condi- 
tion may  be  formed  in  several  diffe- 
rent ways.    By  far  the  most  common 
is  as   the  result   of  old  adhesions 
from  some  former  local  peritonitis. 
(Fig.  303.)    In  consequence  of  the 

peritonitis  two  portions  of  gut  become  adherent  to  each  other,  or  a  portion 
of  gut  becomes  adherent  to  the  abdominal  wall  or  some  other  viscus  by  a 
band  of  cicatricial  tissue.    This  band  then  becomes  stretched  and  elon- 
gated and  forms  a  cord-hke  structure,  aromid  which  a  piece  of  bowel  may 
accidentally  become  folded,  and,  doubling  on  itself,  may  ultimately  become 
strangulated,  or,  slipping  between  the  band  and  the  abdominal  parietes,  may 
become  compressed  between  the  two  and  the  exact  analogue  of  an  ordinary 
external  strangulated  hernia  be  produced.    Or,  again,  bands  may  be  formed 
by  the  free  edge  of  the  great  omentum  becoming  adherent  at  some  spot  to 
the  abdominal  parietes  or  viscera,  and  the  portion  bound  down,  forming  a 
cord-like  body  around  which  the  intestine  slips.    Or  Meckel's  diverticulum 
(i.e.  the  vitelline  duct  remaining  persistent)  may  become  adherent  to  some 
part  of  the  intestine  or  to  the  abdominal  wall  and  so  form  a  loop  around 
which  a  portion  of  the  gut  may  become  constricted.    Or,  finally,  two  appen- 
dices epiploicaa  may  become  united  together,  or  one  appendix  may  contract 
adhesions  to  some  part  and  thus  form  a  band,  wliicli,  in  like  manner,  may 
be  the  cause  of  constriction  and  strangulation  of  a  portion  of  gut.  In 
other   cases,  internal  strangulation  may  arise  from  a  piece  of  intestine 


Fig.  303.  Interual  straugulatiou  of  a  coil  of  intestine 
by  a  band  of  peritoneal  adhesion,  which  passes  on 
to  the  surface  and  mesentery  of  a  neighbouring 
coil  of  gut.  The  band  has  been  displaced  from  the 
groove  which  it  has  worked  upon  the  strangu- 
lated bowel,  in  order  to  show  the  extent  to  whicli 
the  latter  is  constricted.— St.  George's  Hospital 
Museum,  Ser.  ix.  No.  183. 
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slipping  through  some  normal  or  abnormal  opening.  Thus  it  has  been  known 
to  arise  from  a  loop  of  intestine  slipping  through  the  foramen  of  Winslow  and 
becoming  strangulated  by  the  free  border  of  the  opening.  But  by  far  the 
most  common  cause  is  where  the  gut  slips  through  some  abnormal  openmg  ; 
and  these  openings  are  generally  to  be  found  in  the  mesentery,  and  are  for  the 
most  part  congenital,  though  occasionally  they  may  be  due  to  injury.  They 
are  also  found  in  the  broad  ligament,  and  rarely  in  the  suspensory  hgament  of 
the  liver. 

2.  By  volvulus  is  meant  a  bending  or  twisting  of  a  coil  of  the  bowel  on 
itself  so  as  to  completely  occlude  the  lumen  of  the  tube.  This  condition 
most  commonly  occurs  in  the  sigmoid  flexure  of  the  colon,  though  it  is  in 
rare  instances  met  with  in  the  small  intestines  and  in  the  ascending  colon. 
Generally  it  arises  from  a  twisting  of  the  bowel  on  an  axis  drawn  through  its 
mesentery,  and,  when  it  occurs  in  the  sigmoid  flexure,  is  due  to  an  unusually 
long  and  narrow  meso-colon,  so  that  the  flexure  forms  a  narrow  loop  of 
considerable  length.  In  this  a  twist  can  take  place  with  considerable  ease 
by  a  rotation  of  the  gut  round  the  long  and  narrow  pedicle.  This  condition 
is  believed  to  be  induced  by  long-continued  constipation. 

3.  Stricture  of  the  bowel  may  cause  acute  obstruction.  In  these  cases 
there  has  been  a  gradual  narrowing  of  the  lumen  of  the  tube  from  either  can- 
cerous deposit  in  the  wall  of  the  gut — -by  far  the  more  common  condition — 
or  from  cicatricial  contraction,  the  result  of  former  ulceration  and  loss  of 
substance.  Then  sudden  occlusion  takes  place,  possibly  from  some  impaction 
of  faeces-  at  the  narrowed  part,  or  from  some  bend  taking  place  in  the  gut  at 
this  point,  or,  it  may  be,  from  sudden  swelling  from  inflammatory  exudation  ; 
and  so  acute  obstruction  is  the  result. 

Cancerous  strictures,  when  primary,  are  of  the  epitheliomatous  variety. 
The  deposit  infiltrates  the  wall  of  the  gut,  generally  in  an  annular  manner, 
causing  narrowing  of  the  lumen  of  the  tube,  puckering  in  of  the  outer  coat, 
and  speedy  ulceration  on  the  inner  surface.  The  cicatricial  strictures  are 
generally  due  to  some  primary  ulceration,  but  may  in  rare  uistances  be  caused 
by  some  injury  to  the  gut.  The  most .  frequent  cause  of  the  ulceration 
is  dysentery ;  less  frequently  it  may  be  tubercular,  and  still  less  commonly 
syphihtic  or  catarrhal. 

4.  The  impaction  of  foreign  bodies  are  sometimes  the  cause  of  acute  ob- 
struction. Amongst  the  most  common  of  these  are  gall-stones  which  have 
found  their  way  into  the  mtestine  by  ulceration  from  the  gall-bladder ;  or 
intestinal  concretions,  consisting  generally  of  phosphatic  deposit  around  a 
nucleus  composed  of  some  undigested  su.bstance.  Again,  substances  which 
have  been  swallowed  and  are  able  to  resist  the  solvent  action  of  the  secre- 
tions of  the  stomach  and  bowels,  as  metallic  substances,  pieces  of  bone, 
plates  of  false  teeth,  &c.,  may  become  arrested  in  some  part  of  the  canal  and 
cause  acute  intestinal  obstruction. 

6.  When  a  portion  of  bowel  shps  into  the  tube  below,  just  as  a  finger  of 
a  glove  may  be  shortened  by  slipping  one  part  of  it  over  the  other,  becom- 
ing telescoped  as  it  were,  we  have  a  condition  which  may  or  may  not  give 
rise  to  acitte  obstruction.  To  this  the  term  intussusception  is  given,  and  is  a 
condition  which  must  be  spoken  of  by  itself. 

The  symptoms  of  acute  intestinal  obstruction  usually  commence  with  Symptoms 
pain  in  the  abdomen.    The  patient  may  be  seized  quite  suddenly  with  severe  tina/ob- 
pain  during  some  muscular  exertion  or  during  straining  at  stool,  and  this  struction. 
may  be  accompanied  by  a  sensation  on  the  part  of  the  patient  that '  something 
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has  gone  wrong  '  or  '  slipped  out  of  place.'  In  otlier  cases  the  pain  comes 
on  more  graannlly.  It  is  more  or  less  continuous,  but  subject  to  exacerbations 
—paroxysmal  and  colicky.  It  is  often  referred  to  the  umbilicus,  and  radiates 
from  this  point  over  the  rest  of  the  abdomen.  It  is  not,  as  a  rule,  increased 
by  pressure.  Vomiting  is  an  early  symptom  ;  in  fact,  in  cases  of  very  acute 
obstruction,  rejection  of  the  contents  of  the  stomach  almost  immediately 
follows  the  advent  of  the  pain.  Subsequently  copious  and  persistent  vomit- 
ing occurs,  independent  of  taking  of  food ;  and  after  a  time  it  may  become 
stercoraceous.  The  occurrence  of  true  stercoraceous  vomiting  depends  on  the 
part  of  the  intestinal  tube  which  is  obstructed  ;  if  the  upper  part  of  the  small 
intestine  is  occluded,  the  contents  of  the  bowel  above  the  obstruction,  which 
alone  are  rejected,  will  not  possess  the  feculent  odour,  and  therefore  true  ster- 
coraceous vomiting  will  be  absent ;  if  the  obstruction  is  in  the  lower  part  of 
the  ileum  or  in  the  large  intestine,  it  will,  on  the  other  hand,  be  present. 
The  occurrence  of  stercoraceous  vomiting  is  usually  attributed  to  inverted 
peristaltic  action,  but  this  is  not  necessary  to  produce  it.  It  may  be,  and  pro- 
bably is,  caused  by  the  ordinary  peristaltic  action  of  the  bowel  di-iving  its 
contents  against  the  obstruction  and  so  inducing  a  backward  axial  current, 
whereby  they  are  poured  into  the  stomach.  The  patient  presents  very  marked 
symptoms  of  vital  depression,  and  rapidly  loses  strength.  The  abdomen  may 
become  distended  and  tympanitic  from  collection  of  flatus  in  the  portion  of 
intestine  above  the  seat  of  obstruction,  the  amount  of  distension  varying 
with  the  seat  of  the  stricture.  There  is  constipation,  more  or  less  complete  ; 
but  this  is  by  no  means  a  prominent  symptom  in  acute  intestinal  obstruction. 
The  urinary  secretion  is  sometimes  diminished.  This  diminution  may  de- 
pend partly  on  the  lessened  quantity  of  fluid  in  the  body,  from  the  amount 
lost  during  the  persistent  vomiting,  but  may  also  depend  partly  on  the 
damage  inflicted  on  the  nervous  system,  for  it  is  always  most  marked  in 
those  cases  where  the  obstruction  is  most  acute.  If  unreheved,  the  patient 
becomes  collapsed,  his  temperature  falls  below  normal,  his  pulse  becomes 
very  quick  and  weak,  and  his  features  assume  a  pinched  and  peculiar  expres- 
sion indicative  of  suflering,  exhaustion,  and  anxiety.  He  generally  succumbs 
on  the  fifth  to  the  seventh  day  from  exhaustion. 
Chronic  Chronic  mtestinal  obstruction,  hke  the  acute,  may  arise  from  several  dif- 

obstruc-^  ferent  causes,  and  these  causes  to  a  certain  extent  are  the  same  as  those  that 
tion.  produce  the  acute  form  of  the  disease  ;  for  it  not  mifi-equently  happens  that 

acute  strangulation  may  supervene  upon  chronic  obstruction.  The  causes  are  : 
(1)  stricture  ;  (2)  pressure  on  the  gut  of  a  tumour  growing  near  it ;  (3)  fiEcal 
accumulation ;  (4)  intussusception. 

(1)  Stricture,  either  cicatricial  or  malignant,  may  produce  either  acute  or 
chronic  obstruction.  What  generally  occurs  in  these  cases  is  that  the  patient 
presents,  for  a  variable  period,  symptoms  of  partial  obstruction,  and  then  sudden 
complete  occlusion  is  brought  about,  leadmg  to  acute  symptoms.  (2)  Pressure 
of  tumours  growing  in  the  abdominal  cavity  may  cause  chronic  obstruction. 
Thus  large  fibroids  of  the  uterus,  ovarian  tumours,  or  a  retroverted  uterus 
may  press  upon  the  bowel,  generally  the  rectum  or  lower  part  of  the  sigmoid 
flexure,  and  produce  obstruction.  Or,  again,  tumours  of  the  kidney  or  spleen, 
hydatid  cysts,  abscesses,  &c.,  may  compress  the  gut  and  cause  occlusion. 
(3)  Precal  accumulation  is  another  cause  of  chronic  obstruction.  The  accumu- 
lation almost  always  occurs  in  the  cascum,  which  becomes  filled  with  large 
masses  of  hardened  feculent  matter.  The  condition  is  due  to  loss  of  power 
in  the  muscular  coats  of  the  gut  to  force  its  contents  onwards.    The  fajcal 
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matter,  therefore,  accumulates  and  becomes  hardened  from  absorption  of  its 
more  watery  parts,  and  at  last  complete  obstruction  takes  place.  (4)  Intus- 
susception may  assume  a  chronic  form,  especially  in  the  adult.  It  will  be 
considered  later  on.  The  symptoms  of  chronic  obstruction  are  not  nearly  so 
marked  or  so  clearly  defined  as  in  the  acute  form  of  the  disease.  The  onset  is 
c^eneraUy  very  gradual,  and  the  earlier  symptoms  are  frequently  ascribed  to 
Fndigestion.  The  patient  has  an  attack  of  '  colic,'  pain  in  the  abdomen, 
vomiting  and  constipation.  This  is  reheved  by  medicine,  and  for  a  time  he  is 
apparently  quite  well.  Then  a  second  attack,  and  a  third,  come  on,  and  the 
symptoms  are  more  severe  and  more  persistent,  and  the  constipation  more 
difficult  to  overcome.  The  abdomen  becomes  slowly  distended,  the  consti- 
pation more  pronounced,  and  eventually  the  disease  may  culminate  in  com- 
plete obstruction,  and  the  constipation  then  becomes  thepromuient  symptom. 
In  other  cases,  complete  obstruction  may  be  the  earliest  sign.  The  patient 
may  have  been  going  about' his  usual  avocations,  may  partake  of  a  hearty 
meal,  and  this  may  be  followed  by  pain  in  the  abdomen,  sickness,  and  com- 
plete' constipation.  There  may  be  comparatively  little  constitutional  dis- 
turbance at  first,  but  after  a  time  eructations,  retching,  and  vomiting  set  in. 
The  abdomen  becomes  distended,  so  that  the  coils  of  intestine  can  be  traced 
beneath  the  abdominal  wall.  The  patient  eventually  dies,  worn  out  by  pain, 
vomiting,  and  inability  to  take  food.  The  progress  of  the  case  is,  however, 
very  gradual,  and  he  may  live  for  five  or  six  weeks  after  complete  obstruction 
has  taken  place. 

The  diagnosis  of  the  situation  and  nature  of  an  intestinal  obstruction  is  a  Dingnosb. 
matter  of  very  gi-eat  difficulty,  and  requires  the  most  careful  attention  on  the 
part  of  the  surgeon.    The  first  point  is  to  distinguish,  if  possible,  the  part  of 
the  bowel  affected,  especially  as  to  whether  the  obstruction  is  situated  in  the 
small  or  large  intestines.    The  main  diagnostic  symptoms  are  these  :  the 
higher  the  obstruction  is  situated  in  tbe  intestine  the  sooner  will  the  vomit- 
ing commence  ;  but  if  the  obstruction  is  high  up  it  will  not,  probably,  become 
fffical.    The  amount  of  nourishment  which  the  patient  has  taken  will,  how- 
ever, influence  this  to  some  degree.  Usually  he  is  both  unwiUing  and  unable 
to  take  anything  ;  but  if  the  diet  has  not  been  restricted,  so  that  the  stomach 
and  upper  part  of  the  bowel  are  filled,  vomiting  will  probably  commence 
earher  than  would  have  been  the  case  under  more  judicious  treatment.  The 
amount  of  distension  of  the  abdomen  is  also  an  important  index  to  the  seat 
of  obstruction.     When  the  occlusion  is  high  up,  say  in  the  jejunum,  the 
stomach  and  duodenum  will  be  the  only  parts  of  the  canal  which  will  be  dis- 
tended with  air,  and  the  distension  of  the  abdomen  will  be  limited  to  this 
region.     The  distension  of  the  abdomen  is  greatest  in  obstruction  of  the 
large  intestines,  especially  its  lower  part,  i.e.  the  sigmoid  flexure  and  rectum. 
All  the  symptoms  are  more  acute  when  the  obstruction  is  high  up.  When, 
on  the  contrary,  it  is  seated  in  the  large  intestine  or  close  to  the  end  of  the 
small,  the  belly  will  sometimes  continue  to  swell  gradually,  without  any 
vomiting,  for  several  weeks,  and  the  patient  suffers  little  except  the  loss  of 
appetite  consequent  on  repletion  and  constipation.    Another  most  important 
diagnostic  sign  is  the  quantity  of  water  Avliich  can  be  injected  into  the  bowel. 
If  the  obstacle  is  situated  at  the  sigmoid  flexure  of  the  colon,  it  is  rarely  pos- 
sible to  inject  more  than  about  a  pint  and  a  half  before  it  is  expelled,  and 
usually  with  some  force.    The  higher  up  the  obstacle  is  situated  the  larger 
is  the  quantity  which  will  pass  in ;  and  if  the  small  intestine  is  the  part 
affected,  a  very  large  quantity  of  fluid  may  be  passed  up,  especially  if  the 
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patient  is  narcotised,  and  will  at  first  run  out  quite  gently  until  the  bowel  is 
loused  to  expulsive  action.  Palpitation  of  the  abdomen  is,  of  course,  useful  • 
and  It  is  said  that  auscultation  wliile  the  fluid  is  being  injected  may  some' 
tmies  give  valuable  information  of  the  position  of  the  obstacle,  but  I  have 
never  been  able  to  realise  this. 

A  decision  as  regards  the  cause  of  the  obstruction  is  involved  in  still 
greater  difficulty,  and  must  be  in  many  cases  conjectural  only.  Nevertheless 
there  are  certam  points  in  the  history  of  the  patient  and  his  condition  which 
may  enable  the  surgeon  to  come  to  a  correct  diagnosis ;  and  to  these  we  must 
very  briefly  allude.    In  acute  obstruction  from  bands  &c.  there  is  often  the 
history  of  a  previous  peritonitis.    The  symptoms  are  very  acute  and  come 
on  suddenly,  often  during  some  muscular  effort,  as  straming  at  stool,  and 
are  accompamed  by  a  sensation  on  the  part  of  the  patient  of  somethmg 
having  slipped  or  given  way.    Volvulus  occurs  most  frequently  in  males 
somewhat  advanced  in  life  (over  forty),  and  there  is  usually  a  history  of  long- 
continued  and  habitual  constipation.    The  onset  is  sudden,  but  vomiting 
does  not,  as  a  rule,  come  on  early.    There  is  usually  extreme  distension  of 
the  abdomen  ;  especially  marked,  in  cases  of  twists  in  the  sigmoid  flexure 
m  the  left  inguinal  region.   There  is  no  tumour  to  be  felt  through  the  abdomi- 
nal parietes.    In  a  certain  percentage  of  cases  there  is  discharge  of  blood  per 
anum.  In  obstruction  from  gall-stones,  intestinal  concretions,  or  foreign  bodies 
m  the  gut,  some  assistance  may  be  derived  from  the  patient's  previous  history. 
Attacks  of  hepatic  cohc  or  the  passage  of  gall-stones  on  former  occasions  would 
point  to  the  first  condition  as  the  cause  of  the  obstruction  ;  whilst  the  history 
of  a  foreign  body  having  been  swallowed  would  indicate  that  the  obstruction  . 
might  be  due  to  this  cause.    If  the  gall-stone  or  foreign  body  is  large  it  may 
sometimes  be  felt  by  careful  exploration  through  the  abdominal  waU,  especiaUy 
as  in  these  cases  the  distention  is  slight.    The  pain  is  usually  very  severe,  and 
vomiting  appears  early.    In  obstruction  from  stricture,  the  age  of  the  patient 
in  the  malignant  form,  and  the  previous  history  in  the  non-malignant  variety, 
should  be  considered.    Malignant  stricture  rarely  occurs  before  the  age  of 
forty,  and  in  the  non-mahgnant  form  there  is  usually  the  history  of  dysentery 
or  syphilis,  or  some  symptoms  of  a  tubercular  diathesis  which  will  constitute 
an  indication  as  to  its  nature.    In  both  forms  there  is  the  history  of  attacks 
of  pain,  vomiting,  and  constipation,  with  intervals  of  apparent  health.  In 
many  there  is  a  history  of  constipation,  with  diarrhoea.    When  the  stricture 
is  in  the  large  intestine,  as  it  most  frequently  is,  there  is  gi-adual  and  pro- 
gressive distension,  and  very  frequently,  in  the  malignant  form,  the  occasional 
passage  of  blood  by  the  rectum.    In  some  cases  a  tumour  may  be  felt  through 
the  abdominal  parietes,  and  there  is  frequently  rapid  emaciation  and  failure  of 
strength.    In  obstruction  from  ffecal  accumulation  there  is  the  history  of 
long-continued  constipation,  with  dyspeptic  symptoms.    The  abdomen  fills 
gradually,  and  very  often  a  distinct  tumour  may  be  perceived,  the  substance 
of  which  is  to  some  extent  soft  and  will  take  the  impression  of  the  fingers  ; 
and  its  size  sometimes  varies  with  the  state  of  the  bowels. 

When  complete  obstruction  has  taken  place,  the  patient  must  be  kept  at 
perfect  rest.  And  the  first  rule  of  practice  is  to  abstain  from  irritating  the 
bowels  with  purgatives,  to  give  nourishment  in  the  fluid  form  only,  and  in 
the  smallest  possible  quantities  at  a  time,  and  to  soothe  the  patient's  sufi"ering 
with  opium,  subduing  thirst  with  small  pieces  of  ice  kept  in  the  mouth. 
This  treatment,  however,  has  no  curative  efi"ect,  and  the  question  of  surgical 
operation,  directed  either  to  relieve  the  strangulation  or  to  give  an  artificial 
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exit  to  the  feces  above,  will  have  to  be  considered.   The  nature  of  the  opera- 
tion must  vary  according  to  the  cause  and  situation  of  the  obstruction.  In 
cases  of  internal  strangulation  there  is  no  treatment  likely  to  prove  of  much 
avail  but  laparotomy.    It  is  conceivable,  at  aU  events,  that  the  constricted 
bowel  might  be  liberated  by  inverting  the  patient,  kneading  the  abdomen,  &c., 
and  the  surgeon  might  consider  himself  to  be  justified  in  employing  these 
methods  before  resorting  to  laparotomy.    But  in  the  majority  of  cases  the 
symptoms  are  so  acute  and  the  chances  of  relief,  either  spontaneous  or  by 
the  means  above-mentioned,  are  so  remote  that  the  surgeon,  having  made  up 
his  mind-  that  the  case  is  one  of  internal  strangulation,  will  best  consult 
his  patient's  welfare  by  at  once  opening  the  abdomen  and  reheving  the 
constriction.    There  is  no  use  in  temporising  ;  delay  only  renders  the  opera- 
tion more  dangerous  and  the  result  more  uncertain.    In  obstruction  from 
volvulus,  if  the  surgeon  can  satisfy  himself  that  it  is  in  the  usual  situation— 
that  is  to  say,  in  the  sigmoid  flexure— left  lumbar  colotomy  should  be  per- 
formed, if  the  symptoms  are  at  all  urgent.    If  not,  an  attempt  may  first  be 
made  to  induce  the  volvulus  to  untwist  by  diminishing  its  distension  by  aspi- 
rating through  the  parietes  of  the  abdomen.    Personally,  however,  I  should 
prefer  to  perform  colotomy  at  once  without  this  preliminary  puncture,  which 
cannot,  I  think,  be  undertaken  without  a  considerable  risk  of  extravasation  of 
the  contents  of  the  bowel  into  the  peritoneal  cavity,  especially  when  we  con- 
sider that  the  walls  of  the  twisted  loop  which  is  punctured  are  thmned  and 
no  doubt  rendered  rotten  by  the  distension  to  which  they  have  been  sub- 
jected.   Laparotomy  in  these  cases  is  contra-indicated;  but  Mr.  Treves' 
recommends  that  the  abdomen  should  be  opened,  the  gut  punctured,  and 
reduction  attempted.    Should  this  fail,  he  would  evacuate  the  involved  gut 
through  an  opening  in  the  summit  of  the  flexure,  unfold  the  volvulus,  and 
estabhsh  an  artificial  anus,  using  the  opening  just  alluded  to  for  that  purpose. 
Where  the  volvulus  involves  the  ascending  colon  or  small  intestine,  there  is 
no  alternative.    Obstruction  depending  on  volvulus  may  be  reHeved  by  the 
simple  handling  of  the  intestines  necessary  to  find  the  seat  of  the  mischief, 
as  in  an  interestmg  case  recorded  by  Mr.  Barker. ^    Acute  peritonitis,  as  Mr. 
Barker  remarks,  is,  so  far  from  being  an  objection  to  operation,  an  urgent 
indication.  In  obstruction  from  gall-stones,  intestinal  concretions,  and  foreign 
bodies,  an  attempt  should  be  made  by  treatment  to  relax  the  muscular  coat 
of  the  intestinal  canal  and  allow  the  onward  passage  of  the  foreign  body. 
The  patient  should  be  kept  absolutely  at  rest ;  only  such  food  allowed  as 
will  leave  the  least  faecal  residue,  such  as  clarified  beef-tea,  and  the  patient 
kept  thoroughly  under  the  influence  of  opium.    To  this  treatment  the  hot 
bath  may  be  added,  especially  if  the  pain  is  paroxysmal.    Should  this  treat- 
ment fail  and  the  symptoms  continue,  laparotomy  must  be  performed,  the 
bowel  incised,  and  the  foreign  body  extracted.   The  wound  in  the  bowel  may 
then  be  sewn  up,  or,  if  the  gut  is  inflamed  or  ulcerated,  an  artificial  anus  may 
be  made,  which  it  may  be  possible  to  close  at  a  subsequent  operation.  In 
cases  of  obstruction  from  stricture  of  the  bowel,  the  position  of  the  stricture 
and  its  nature  must  be  taken  into  consideration  in  determining  upon  the  mode 
of  treatment.    In  stenosis  of  the  small  intestine  before  complete  obstruction 
takes  place,  careful  dieting,  with  the  exhibition  of  laxatives,  will  do  much  to 
relieve  the  condition  of  the  patient,  but  can  be  only  palliative.    When  com- 
plete obstruction  takes  place,  if  the  stricture  is  believed  to  be  malignant,  the 
best  plan  of  treatment  would  appear  to  be  to  make  an  incision  on  the  distended 
'  '  Brit.  Med.  Journ.'  Aug.  30,  1885,  p.  389.         '  Clin.  Soo.  Trans.'  vol.  xix.  p.  149. 
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intestine  wherever  it  liappens  to  be  percepiible  and  attach  it  to  the  skin  (Littre's 
operation,  called  also  'gastro-enterotomy '  or  simply  'enterotomy'),  so  as  to 
make  an  artificial  anus  in  the  small  intestine.    This  is  best  done  by  making 
a  short  mcision  over  one  of  the  projecting  coils  of  bowel,  as  near  the  caecum 
as  possible,  allowing  the  bowel  to  protrude  of  itself,  stitching  it  to  the  wound 
and  opening  it  without  handling  the  gut  in  any  way.    I  have  performed  this 
operation  with  advantage,  and  there  are  now  many  successful  cases  on  record.' 
Where  the  stricture  is  judged  to  be  non-malignant,  the  question  of  resection 
of  a  diseased  portion  of  intestine  must  be  considered,  and,  as  Mr.  Treves  states, 
;  this  operation  is  not  only  justifiable,  but  in  selected  and  proper  instances 
It  IS  the  best  and  perhaps  the  only  means  of  affording  substantial  relief  or 
rehable  cure.'   The  bowel  is  to  be  exposed  by  median  laparotomy  and  clamped 
on  either  side  by  a  suitable  instrument.    The  diseased  portion,  together  with 
a  triangular  piece  of  the  mesentery,  is  to  be  removed,  and  the  cut  ends  sutured 
together  by  Lembert's  suture  ;  or  one  end  of  the  gut  may  be  invaginated  mto 
the  other  and  sewn  there  in  the  manner  proposed  by  Jobert  (p.  230j.  In 
either  operation  the  cut  edges  of  the  mesentery  are  to  be  united  by  a  few 
points  of  suture.2    When  the  stricture  is  in  the  large  mtestine,  palliative 
measures  may  be  adopted,  and  will  give  relief  for  a  very  considerable  time. 
Careful  dieting,  and  especially  the  administration  of  snch  food  as  will  only 
leave  the  shghtest  amount  of  solid  residue,  and  the  occasional  use  of  gentle 
aperients,  will  keep  the  patient  in  comparative  comfort  for  a  considerable 
period  of  time.    If,  however,  the  disease  is  malignant  and  situated  in  the 
lower  part  of  the  large  gut,  it  becomes  a  question  whether  its  progress  may 
not  be  retarded  by  making  an  artificial  opening  in  the  bowel  above  the  seat  of 
stricture,  and  so  diverting  the  course  of  the  fiEces  and  preventing  their  passage 
over  the  diseased  surface.    This  question  will  be  considered  more  in  detail 
in  connection  with  the  subject  of  cancer  of  the  rectum.    When  in  these  cases 
complete  obstruction  takes  place,  relief  can  only  be  given  by  colotomy,  opening 
the  bowel  above  the  obstruction,  or  colectomy,  resection  of  the  portion  of 
colon  implicated  in  the  disease. 

When  obstruction  is  the  result  of  ftecal  impaction,  it  may  generally  be 
relieved  by  a  full  dose  of  calomel  (gr.  x.)  and  the  repeated  use  of  copious 
enemata.    If  the  mass  is  situated  within  reach  of  the  anus  it  should  be 
broken  down  and  removed  with  a  scoop. 
Colotomy.        It  remains  now  to  say  a  word  or  two  on  the  operations  of  colotomy  and 
laparotomy.    And  first  with  regard  to  colotomy,  which  may  be  practised  on 
either  side  when  the  seat  of  obstruction  is  clearly  localised  in  the  lai-ge  in- 
testine. It  is  more  commonly  performed  on  the  left  side  ( descending  colon)  in 
obstruction  of  the  rectum,  and  is  more  promising  on  this  than  on  the  other 
side,  chiefly  because  affections  of  the  rectum  exhaust  the  patient  less  and  are 
more  easily  diagnosed,  and  therefore  more  promptly  treated,  than  those  situ- 
ated higher  up.   When  the  obstruction  is  complete  and  the  flank  is  distended 
by  the  swollen  intestine,  the  operation  is  an  easy  one  ;  but  when  performed 
for  the  relief  of  cancer  or  other  affections  which  do  not  produce  complete  ob- 
struction, and  the  gut  happens  to  be  collapsed,  it  is  sometimes  very  difficult. 
The  patient  is  placed  on  the  right  side,  with  a  pillow  under  the  flank,  so  as 

'  See  'Med.-Chir.  Trans.'  vol.  Iv. ;  'St.  Thomas's  Hosp.  Beports,'  1873;  'Clin.  8oc. 
Trans.'  vol.  ix.  j).  102.  In  some  cases  where  this  operation  has  been  performed,  the  oijen- 
ing  has  not  been  permanent,  but  lias  closed  just  as  frecal  fistula  does  after  herniotomy. 
See  a  case  reported  by  Dr.  Malins,  '  Brit.  Med.  Journ.'  Sept.  '22,  188.3. 

*  For  minute  details  of  the  operation  see  a.  paper  by  Mr.  Treves,  '  Mcd.-Chir.  Trans.' 
vol.  Ixvi.  p.  55. 
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to  separate  as  far  as  possible  the  last  rib  from  tbe  crest  of  the  ahum  by 
arching  the  body  to  the  right.    A  line  is  then  drawn  from  a  pomt  midway 
between  the  anterior  and  posterior  superior  spines  of  the  ihum  vertically 
upwards  (Allingham  recommends  half  an  inch  posterior  to  this).    In  this 
Ime  a  point  is  taken  midway  between  the  last  rib  and  the  crest  of  the  ilium. 
This  corresponds  to  the  centre  of  the  incision.    An  oblique  incision  is  now 
made  four  inches  in  length,  and  parallel  to  the  last  rib,  the  centre  of  which 
corresponds  to  this  point.    The  following  structures  are  then  divided  :— 
(1)  The  skin  and  fascia.    (2)  The  external  obhque  in  the  anterior  part,  and 
the  latissimus  dorsi  in  the  posterior  part  of  the  wound.    (3)  The  internal 
obhque.    (4)  The  fascia  lumborum.    (5)  The  external  border  of  the  quad- 
ratus  lumborum  behind  and  perhaps  some  of  the  transversahs  m  front. 
(6)  The  transversahs  fascia  separated  from  the  fascia  lumborum  by  a  cellular 
interval    After  division  of  the  transversahs  fascia  the  sub-peritoneal  fat  is 
exposed,  and  the  gut  is  to  be  sought  for.    If  distended,  it  will  bulge  mto 
the  woimd  and  no  difficulty  wUl  be  experienced.  If  collapsed,  it  is  sometimes 
difficult  to  find.    The  surest  guide  to  it  is  the  lower  end  of  the  kidney,  the 
bowel  being  situated  below  and  in  front  of  this  organ.    In  cases  of  difficulty 
it  has  been  recommended  to  inflate  the  lower  bowel  with  air  or  fluid ;  and 
Lund  has  invented  an  instrument  for  this  purpose,  by  means  of  which  the 
gut  may  be  distended.    The  large  intestine  can  be  at  once  recognised  by 
its  longitudinal  muscular  bands  and  sacculated  appearance.     The  bowel, 
having  been  found,  is  to  be  drawn  to  the  surface,  stitched  to  the  two  edges  of 
the  wound,  and  opened  between  the  stitches  to  an  extent  sufficient  to  admit 
the  end  of  the  finger,  after  which  the  coats  of  the  bowel  are  to  be  carefully 
attached  to  the  skin  around  the  circumference  of  the  opening.  The  intestine 
will  become  adherent  to  the  wound  before  the  sutures  have  come  out,  and 
after  all  has  become  consohdated  and  the  patient  has  got  up,  a  plug  of  ivory 
or  glass  can  be  fitted  on  to  the  opening  and  fixed  by  an  elastic  bandage.  The 
bowels  will  very  often  regulate  themselves,  so  that  the  action  will  occur 
usually  at  stated  periods  and  the  patient  be  quite  clean  and  comfortable. 

In  cases  not  requiring  immediate  rehef  from  obstruction,  Mr.  Davies 
Colley  '  and  some  of  the  other  surgeons  of  Guy's  Hospital  have  lately  tried 
various  methods  of  fixing  the  bowel  m  the  wound  without  opening  it  for  a 
few  days  in  order  to  avoid  the  suppuration  and  sloughing  sometimes  caused 
by  the  passage  of  the  intestuaal  contents  over  the  exposed  surface  of  the  wound, 
and  to  limit  the  extent  of  the  latter.  For  this  purpose  a  clamp  is  used  at 
either  side  of  the  wound,  carrying  a  button  and  screw  which  fixes  the  intestine, 
Mr.  Bryant  and  Mr.  Howse  have  tried  the  plan  of  merely  drawing  the  bowel 
into  the  wound  and  leaving  it  there  till  fixed  by  adhesions. 

When  the  surgeon  has  made  up  his  mind  to  look  for  the  seat  of  obstruction  J^^i'^^""" 
inside  the  peritoneum  (an  operation  now  usually  described  by  the  name  of 
Laparotomy),  he  usually  makes  his  incision  in  the  middle  line  through  the 
linea  alba.  Occasionally,  however,  the  incision  is  made  on  the  outer  side  of 
the  rectus  muscle,  or  a  prominent  coil  of  bowel  may  be  directly  cut  down  upon 
wherever  it  shows  itself.  The  incision  in  the  first  instance  should  be  a  small 
one,  so  as  to  allow  merely  of  the  introduction  of  a  couple  of  fingers,  so  that 
the  seat  of  obstruction  may  be  sought  for  without  freely  opening  up  the  cavity 
and  running  the  chance  of  the  intestines  protruding.  All  bleeding  from  cut 
vessels  in  the  abdominal  Avail  should  be  arrested  before  the  peritoneum  is 
opened.    As  soon  as  the  serous  membrane  has  been  incised,  a  flat  sponge 

'  '  Clin.  Soc.  Trans.'  vol.  xviii.  p.  204. 
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wrung  out  m  some  hot  antiseptic  solution  should  be  kept  over  the  wound  and 
hand  of  the  operator,  and  the  bowels  exposed  as  little  as  possible.  Above  all 
thnigs,  every  eftbrt  should  be  made  to  prevent  the  escape  of  tlie  intestine- 
from  the  wound.  The  finger  of  the  operator  is  now  to  be  introduced  into  tbc- 

lower  part  of  the  abdominal  cavity  and  empty  bowels  sought  for ;  this  when 

found  is  to  be  traced  upwards  until  the  seat  of  obstruction  is  reached.  This 

is  a  far  better  plan  than  tracing  the  distended  bowel  down,  as  is  recommended 

by  some.    When  the  obstruction  is  found,  it  must  be  dealt  with  according 

to  Its  nature.  If  a  portion  of  bowel  is  strangulated  by  a  band  of  old  peritoneal 

adhesions,  the  band  maybe  torn  through  if  it  is  only  a  small  one  ;  but  it  is 

generally  safer  to  ligature  it  in  two  places  and  divide  it  between  the  two 

hgatures.    If  a  portion  of  gut  has  slipped  through  a  hole  in  the  mesentery 

or  elsewhere,  it  must  be  withdrawn  by 

puUing  on  the  collapsed  portion.  If 

a  foreign  body  has  to  be  removed,  the 

portion  of  gut  containing  it  must  be 

drawn  weU  out  of  the  belly  and  the 

edges  of  the  wound  carefully  covered 

and  protected  with  sponges  and  cloths 

wrung  out  in  antiseptic  solutions,  so 

that  none  of  the  contents  of  the  gut 

may  find  its  way  into  the  peritoneal 

cavity.  The  bowel  is  then  to  be  incised 

and  the  foreign  substance  removed. 

The  edges  of  the  wound  in  the  gut 

may  now  be  stitched  to  the  external 

wound  and  an  artificial  anus  formed, 

which  perhaps  is  the  safer  course  to 
pursue ;  or  the  wound  in  the  bowel 
may  be  united  by  sutures  and  retimied 
into  the  abdominal  cavity. 

The  operation  of  laparotomy  is  a 
far  more  serious  and  difficult  one  than 
the  operation  of  abdominal  section  for 
the  removal  of  a  tumour,  principally 
on  account  of  the  difficulty  in  dealing 
with  the  bowel.  In  these  cases  the 
intestine  is  distended  and  protrudes 
out  of  the  wound  directly  the  abdomen 
is  opened,  whereas  in  ovariotomy,  for 
instance,  thebowel  is  empty,  and  usually 
no  protrusion  takes  place.  In  reducing 
the  protruded  bowel  in  laparotomy  it 
is  very  liable  to  be  bruised  or  injured  ; 
and  it  is  probably  tliis  which  often 
renders  the  operation  fatal.  Every  fki 
effort  ought,  therefore,  to  be  made  to 

prevent,  if  possible,  the  escape  of  the  bowel ;  and  if  protrusion  should  occur, 
every  gentleness  must  be  observed  in  efl'ecting  reduction. 

Intussusception  or  invagination  is  a  common  cause  of  intestinal  obstruction. 
It  is  much  more  common  in  childhood  than  in  adult  life.  It  occurs  most 
frequently  at  the  ileo-ctecal  valve,  the  ileum  being  invaginated  into  the  large 


.  304.   Intussusception. — From  a  preimration  in 
tlie  Museum  of  St.  George's  Hospital. 
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intestine,  but  may  also  occur  in  the  small  intestine,  usually  in  the  lower  part 
of  the  jejunum  or  ileum  ;  or  in  any  part  of  the  colon,  but  most  commonly  in 
the  descending  colon  and  sigmoid  flexure.^  In  children  the  intestine  is  so 
irritable  and  so  lax  in  texture  that  it  is  often  found  intussuscepted  to  some 
extent  after  death,  when  there  is  no  reason  whatever  to  think  that  any  such 
condition  has  existed  during  life.  This  condition  must  not  be  confounded 
with  true  intussusception. 

An  intussusception  consists  of  three  tubes  of  intestine.  On  the  outside  is 
the  receiving-tube  or  sheath,  consisting  of  the  lowermost  part  of  the  intestine 
involved ;  within  this  is  the  reflected  tube,  turned  inside  out,  so  that  its 
mucous  surface  is  in  contact  with  the  mucous  surface  of  the  receiving-tube, 
and  its  serous  surface  in  contact  with  the  serous  layer  of  the  most  internal 
or  entering-tube  (Fig.  805).  Between  these  two — that  is,  between  the  re- 
flected and  entering-tube — is  the  mesentery  attached  to  these  two  portions  of 
bowel.  In  intussusception  of  the  small  intestine  into  the  large  (ileo-cascal 
intussusception),  the  invagination  increases  at  the  expense  of  the  entering- 
tube,  or  small  uitestine,  which  becomes  prolapsed,  sometimes,  to  such  an 
extent  that  it  may  reach  the  rectum  or  protrude  from  the  anus,  without  the 
position  of  the  large  intestine  being  altered  in  the  least.  This  occurred  in  a 
case  in  which  I  performed  laparotomy  a  short  time  since,  where  I  gradually 
pushed  back  an  intussusception  from  the  rectum,  through  the  descending,  trans- 
verse, and  ascending  colon,  and  finally  liberated  it  at  the  ileo-caecal  valve  in 

the  right  iliac  fossa.  In  all  other  forms 
of  intussusception  the  invagmation  in- 
creases at  the  expense  of  the  receiving- 
tube  ;  the  line  of  reflection  between  the 
entering  and  reflected  tubes  remaining 
the  same,  whatever  the  length  of  the 
intussusception. 

The  causes  of  intussusception  are 
often  uncertain.  The  greater  frequency 
of  the  disease  in  childhood  is  partly 
accomited  for  by  the  irritation  of 
worms,  by  a  loose  and  lax  mesentery, 
and  by  the  straming  produced  by 

Intussusception 
sometimes  depends  on  the  growth  of 
tumours  from  the  mucous  membrane  of  the  bowel.  There  is  a  remarkable 
preparation  illustrating  this  in  the  museum  of  St.  George's  Hospital,  and  I 
recently  met  with  a  case  in  an  infant  where  several  small  sarcomatous  tumours 
sprang  from  the  surface  of  the  bowel  and  produced  intussusception. 

The  disease  occurs  in  two  main  forms — chronic  and  acute.  In  the  chronic 
form  there  is  often  no  stoppage,  but  the  invaginated  intestine  becomes  more 
and  more  matted  to  that  into  which  it  is  thrust ;  the  passage  of  fjeces  through 
it  becomes  sluggish,  pain  comes  on  from  the  local  inflammation,  vomiting 
sets  in  and  becomes  constant,  the  patient  loses  appetite  and  strength,  and 
must  inevitably  ultimately  sink.  In  acute  intussusception  the  reflected  and 
entering  tubes  are  more  or  less  strangulated;  they  become  injected  and 
swollen,  and  eventually  arrest  of  circulation  takes  place  and  these  parts  become 

'  Mr.  Treves  ('Brit.  Med.  Journ.'  .Jan.  .3,  188.5)  divides  intussusception  into  four 
classes :  enteric,  30  per  cent. ;  colic,  18  per  cent. ;  ileo-crecal,  44  per  cent. ;  and  ileo-colic> 
8  per  cent. 

XX 


Diagrammatic  section  of  an  intussuscep- 

A.  Reflected  tube.  B.  Receiving  tube  or  dysenteric  diarrhoea. 


Fig.  305. 
tion. 

sheath,   c.  Entering  tube. 


674 


AFFECTIONS  OF  THE  INTESTINES. 


gangrenous.  Under  these  circumstances,  if  the  patient  survives,  the  gan- 
grenous portion  may  become  separated  and  passed  per  anum.  A  natural  cure 
thus  results,  adhesion  taking  place  between  the  upper  part  of  the  entering- 
tube  and  the  point  of  junction  of  the  reflected  and  ensheathing  tubes,  so  that  no 
extravasation  occurs.   This  never  happens  in  the  chronic  form  of  the  disease. 

Symptoms.  Tiie  symptoms  in  the  acute  form  come  on  suddenly,  there  is  considerable 
pain  from  the  first,  with  complete  obstruction,  straining  to  pass  fajces,  but 
only  a  little  blood  and  mucus  passing,  and  vomiting  soon  sets  in,  but  does 
not  become  stercoraceous  for  some  time.  A  sausage-shaped  tumour  can  often 
be  felt  in  the  part  to  which  the  pain  is  referred,  or  by  examination  by  the 
rectum.  This  tumour  is  doughy  to  the  feel,  becomes  tense  under  manipu- 
lation, and  may  change  its  position  from  one  part  of  the  abdomen  to  another. 
In  the  chronic  form  of  the  disease  the  symptoms  are  more  obscure.  As  in 
the  acute,  they  come  on  suddenly,  and  are  principally  characterised  by  par- 
oxysmal pain  and  vomiting,  constant  tenesmus,  accompanied  by  the  passage 
of  blood  and  mucus  from  the  bowel.  There  is  not,  as  a  rule,  complete  ob- 
struction, faecal  matter  often  escaping  in  small  quantities.  In  these  cases  the 
abdominal  distension  is  not  great,  so  that  the  presence  of  a  sausage-shaped 
tumour  can  usually  be  felt  by  careful  exploration.  The  diagnosis  is  difficult 
in  some  cases,  clear  enough  in  others,  when  either  the  intussuscepted  portion 
can  be  felt  or  seen  from  the  anus,  and  the  movements  of  the  intestine  can 
be  felt  in  the  sausage-shaped  tumour,  or  the  latter  changes  place  from  one 
part  of  the  abdomen  to  another,  or  when  the  sudden  accession  of  obstruction, 
with  the  straining  to  pass  a  little  bloody  fluid,  and  the  painful  sausage-shaped 
tumour,  pouit  almost  unmistakably  to  the  nature  of  the  disease. 

Treatment.  rjij^g  treatment  consists  in  endeavouring  to  disengage  the  invaginated 
intestine.  There  can  be  no  question  that  in  many  cases  the  inflation  of  the 
intestine  by  air  or  water  pumped  into  the  bowel  has  been  followed  by  the 
complete  subsidence  of  the  symptoms  and  recovery.  In  order,  however,  to 
be  effectual,  it  should  be  done  early.  Kneading  the  abdomen  has  also  some- 
times succeeded.  The  plan  which  I  adopt,  and  which  I  have  found  successful, 
is  to  place  the  patient  under  the  influence  of  an  anfesthetic  as  soon  as  I 
have  thoroughly  satisfied  myself  as  to  the  nature  of  the  case.  If  a  child,  he  is 
then  inverted  and  the  nozzle  of  an  ordinary  enema  tube  is  introduced  into 
the  rectum,  and  carefully  packed  around  Avith  cotton-wool,  and  the  buttock 
pressed  closely  together  over  it  by  an  assistant,  so  as  to  prevent  the  escape 
of  any  air.  The  nozzle  is  connected  by  means  of  an  elastic  tube  with  a  pair 
of  bellows  and  air  slowly  injected.  Whilst  this  is  being  done  the  surgeon 
keeps  his  hand  on  the  patient's  abdomen,  feeling  if  possible  the  sausage-shaped 
tumour.  He  will  be  sensible  of  the  air  passing  along  the  colon,  and  as  soon 
as  the  intussusception  is  reduced  he  will  be  conscious  of  a  sudden  diffusion  of 
the  air  over  the  whole  belly,  and  if  the  sausage -shaped  tumour  has  been  under 
the  hand  during  the  operation  he  will  feel  it  ■  suddenly  fade  away  from  his 
grasp.  This  is  a  plain  indication  that  the  intussusception  has  been  reduced, 
and  nothing  further  requires  to  be  done.  It  is  a  good  plan  to  administer 
a  few  drops  of  laudanum  in  a  little  starcli-w'ater  by  the  bowel,  as  sometimes 
the  release  of  the  bowel  is  followed  by  diarrhoea.  Should  the  tumour  remain 
after  air  has  been  injected  in  as  large  quantities  as  is  deemed  safe,  and  no  sym- 
ptoms of  reduction  occur,  careful  kneading  and  manipulation  of  the  abdomen 
should  be  resorted  to,  and  will  in  some  instances  succeed  in  freeing  the  bowel. 
The  milder  measures  failing,  I  believe  the  proper  course  to  pursue  is  to  at  once 
perform  laparotomy.    It  is  true  that  a  natm-al  cure  takes  place  in  a  certain 
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percentage  of  cases  ;  but  this  percentage  is  very  small,  especially  in  those 
patients  among  whom  intussusception  is  most  common.  Mr.  Treves  calcu- 
lates that  '  if  100  cases  of  invagination  be  taken  in  children  under  eleven 
years  of  age,  it  may  be  safely  reckoned  that  not  more  than  twelve  out  of  that 
number  will  be  the  subjects  of  spontaneous  cure.  Yet  no  fewer  than  fifty 
per  cent,  of  all  forms  of  invagination  occur  in  patients  of  this  age.  Moreover, 
when  this  '  cure  by  expulsion  '  takes  place,  it  frequently  only  postpones  the 
fatal  termination.  Hemorrhage,  diarrhoea,  the  formation  of  a  new  invagi- 
nation, and  contraction  of  the  cicatrix  formed  at  the  seat  of  the  disease  are 
all  causes  directly  connected  with  the  original  lesion  which  frequently  cause 
death  when  the  invaginated  portion  has  been  safely  separated  and  the  so- 
called  spontaneous  cure  taken  place.  I  have  very  httle  doubt,  therefore,  that 
the  patient  stands  a  better  chance  in  these  cases,  and  especially  in  the  chronic 
form  of  the  disease,  by  laparotomy,  if  done  early,  than  by  the  expectant  form 
of  treatment.  The  operation  has  undoubtedly  in  many  cases  been  followed 
by  recovery,  and  probably  the  number  of  successful  cases  would  be  largely  in- 
creased if  the  disease  were  more  early  recognised  than  it  sometimes  now  is, 
||  -and  operative  measures  at  once  resorted  to  ;  the  milder  modes  of  treatment 
above  referred  to  having  failed.  If  the  operation  be  delayed  for  even  a  short 
time  it  may  be  found  impossible  to  disengage  the  bowel.  When  this  is  the 
■case,  the  only  prospect  of  the  patient's  recovery  is  in  the  removal  of  the  whole 
of  the  affected  intestine,  the  vessels  in  the  mesentery  being  first  secured  and 
the  two  portions  of  bowel  sewn  together ;  but,  as  far  as  I  know,  the  attempt 
has  not  yet  been  successful.  Or  the  portion  of  bowel  having  been  resected 
the  cut  ends  of  the  gut  may  be  sewn  to  the  wound  and  an  artificial  anus 
formed ;  which,  should  the  patient  recover,  may  be  closed  at  a  subsequent 
occasion. 

The  operation  of  laparotomy  for  intussusception  is  to  be  conducted  on 
exactly  the  same  principles  as  in  other  cases  of  obstruction,  and  the  only 
point  requiring  especial  mention  is  the  way  in  which  the  invagination  is  to 
be  reduced.  This  should  be  done  by  a  pushing  or  kneading  motion,  the 
intussuscepted  portion  being  pushed  out  of  the  ensheathing  part.  No 
attempt  should  be  made  to  piLll  out  the  bowel,  as  this  would  probably  result 
in  laceration  of  the  congested  and  altered  gut. 

Little  success  has  as  yet  attended  the  operation  of  resection  of  a  portion  Resections 
of  the  alimentary  canal,  but  there  seems  no  reason  to  doubt  that,  with  more  °f  ^t^e*^j,°"* 
improved  methods  of  operating,  a  great  success  may  attend  it  in  the  future,  mentarV" 
and  that  in  certain  cases  the  justifiability  of  such  operations  is  unques- 
tionable. 

The  pyloric  end  of  the  stomach  and  the  neighbouring  portion  of  the  duo- 
denum have  been  removed  on  account  of  cancer  several  times  ;  and  in  one  at 
least,  Wolfler's  case,  the  cure  seems  to  have  lasted  some  time.  In  two 
others,. Billroth's  first  case  and  Czerny's  case,  the  patients  recovered  from 
the  immediate  effects  of  the  operation.  The  proceeding,  however,  is  one 
which  can  very  rarely  be  feasible.  I  must  refer  the  reader  to  Mr.  Pollock's 
observations  in  the  '  System  of  Surgery,'  8rd.  ed.  vol.  ii.  pp.  740  et  seq.  for 
a  description  and  criticism  of  the  operation. 

Two  modifications  of  the  operation  for  removal  of  the  pylorus  have  lately  Gastro- 
been  introduced;  for  surgeons  have  often  found  the  operation  impossible  "itcros- 
when  the  parts  are  exposed,  in  consequence  of  adhesions,  or  of  infiltration  of  .Snos"'^ 
neighbouring  organs.    In  such  cases,  an  artificial  passage  has  been  made 
for  the  food  by  sewing  the  jejunum  to  the  stomach  (gastro-enterostomy)— an 
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of  the 
orifices 
of  the 
stomach. 


Paracen- 
tesis ahdo- 
miuis. 


operation  which,  according  to  Mr.  Golding  Bird,'  had  1 
eight  times  up  to  the  end  of  1885,  and  three  of  the 
In  Mr.  Golding  Bird's  own  case  he  attached  the  high( 
to  the  wound  and  treated  the  case  as  one  of  gastrosto 
on  well  for  nine  days,  and  died  from  an  accidental  ca 

An  Italian  surgeon.  Professor  Loreta  of  Bologna, 
an  operation  by  which  simple  non-cancerous  stricture 
of  the  stomach  can  be  dilated,  and  thus,  as  he  asse 
without  any  removal  of  parts  or  any  permanent  fistul; 
tion  at  the  pylorus,  an  incision  is  made  into  the  perito 
end  of  the  stomach  and  adjacent  duodenum  pulled  o 
quate  length  made  into  the  stomach,  one  and  then  1 
through  the  constricted  pylorus  and  slowly  but  forci 
the  resisting  muscular  fibres  are  completely  paralys 
the  fingers  to  be  separated  from  each  other  from  two 
the  wound  in  the  stomach  is  sewn  up  and  the  vi 
abdomen.   If  the  obstruction  be  situated  near  the  card 
is  adopted  ;  but  on  account  of  the  deep  position  of  th 
of  appropriate  shape  and  construction  must  be  emplo; 
tion.   Prof.  Loreta  believes  that  non-malignant  strictu: 
especially  the  pyloric,  is  much  more  common  than  is 
his  views  are  correct,  and  the  operation  proves  as  sue 
as  in  his  own,  it  is  evident  that  the  sphere  of  gastn 
the  pylorus  will  be  much  restricted.   I  must  refer  the 
sary  details  as  to  diagnosis  and  operative  manipulatic 
original  papers  in  the  Brit.  Med.  Journ.,^  where  four 
of  cardiac  dilatation  are  referred  to,  all  of  which  had  p 
of  them  were  in  the  practice  of  other  surgeons. 

The  operation  of  paracentesis  is  reqitired,  in  cases  oi 
in  ovarian  dropsy,  to  relieve  the  patient  from  the  dis 
tention.  It  is  performed  by  preference  in  the  linei 
between  the  umbilicus  and  pubes  ;  though  in  cases  ol 
become  necessary  to  tap  wherever  the  fluid  is  foun 
avoid  the  course  of  the  epigastric  artery.^  If  the  pati( 
lately  he  should  be  instructed  to  do  so,  or  the  emptinei 
be  satisfactorily  ascertained.  It  used  to  be  usual  to  ta 
but  this  is  far  less  convenient  than  the  recumbent, 
to  the  edge  of  the  bed  and  turned  on  his  side,  so  that  1 
projects  beyond  the  edge  of  the  bed.  Then  the  open 
by  percussion  that  the  place  at  which  he  proposes 
and  that  the  fluctuation  is  plainly  perceptible  there,  n 
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^bandage  applied.  I  have  never  seen  any  harm  in  this  little  operation 
no  doubt  the  bowel  has  been  wounded  from  a  too  free  thrust  of  the  troc 

The  intestine  is  sometimes  deliberately  punctured  for  the  relief  of 
panitic  distension.  Such  distension  is  usually  acute,  and  occurs  mostly 
not  always,  in  cases  where  the  bowel  is  occupied  by  a  tumour  which  ha 
yet  totally  obstructed  its  tube  ;  but  when  the  bowel  above  is  distendec 
passage  of  faeces  is  prevented  either  by  the  paralysis  of  the  distended  gi 
by  some  valve-like  effect  produced  on  the  tumour  by  the  altered  relatioi 
"the  intestines.  In  other  cases  it  seems  that  the  distension  of  the  bowel 
■duces  a  twist  which  impedes  the  passage  of  fascal  matter.  Whatever  b( 
•cause,  where  the  tympanitic  distension  seriously  impedes  the  breathir 
gives  rise  to  great  distress,  and  more  radical  measures  are  not  mdicate 
is  right  to  puncture  the  distended  bowel  (which  is  usually  the  colon)  w: 
fine  trocar,  and  evacuate  air  or  f^cal  fluid  sufficiently  to  give  relief.  In  ■ 
drawing  the  trocar  its  end  ought  to  be  stopped  with  the  finger  in  ord 
■obviate  as  far  as  possible  the  escape  of  fjecal  gas  or  fluid  into  the  perit( 
cavity.  The  general  harmlessness  of  this  little  operation  is  attested  by  a 
experience,  and  in  cases  of  simple  twist  of  the  bowel  it  may  prove  cura 
but  there  is  undoubted  risk  of  extravasation  during  its  performance, 
the  withdrawal  of  the  cannula  the  little  orifice  contracts,  and  the  coats  c 
bowel  being  in  apposition  with  some  other  part  of  the  peritoneal  surfac 
■escape  need  be  feared,  and  the  puncture  soon  becomes  imperceptible  oi 
amination.  The  occasional  necessity  for  puncture  of  the  distended  bow 
operations  for  strangulated  hernia  is  spoken  of  in  treating  that  sub 
Paracentesis  is  also  used  in  hydatid  tumours  of  the  liver.  I  hardly  1 
this  the  place  for  discussing  the  diagnosis  or  treatment  of  these  cases, 
have  been  successfully  dealt  with  by  aspiration,  by  acupuncture,  by  electro 
by  incision  and  drainage  of  the  cyst,  and  by  opening  the  cyst  and  atta( 
it  to  the  external  wound. 

Amongst  the  mention  of  the  operations  on  the  peritoneal  cavity  v 
have  been  introduced  of  late  years,  that  of  opening  the  gall-bladder  foi 
removal  of  impacted  calculi  should  not  be  omitted.  The  operation  is  ji 
able  when  the  patient  suffers  severely  from  pain,  or  vomiting,  or  other  c 
•quences  of  the  tumourj  or  even  when  the  latter  is  increasing  so  rapidly 
rupture  may  be  apprehended.  The  position  and  mobility  of  the  tumoui 
tolerable  indications  of  its  nature,  though  in  many  cases  no  positive  diag 
•can  be  arrived  at  without  exploration.  A  tolerably  free  incision  throug] 
linea  semilunaris  will  expose  the  distended  gall-bladder,  which  is  to  be  d 
into  the  wound,  and,  after  being  guarded  by  packing  sponges  around  it, 
be  opened  till  the  finger  can  be  passed  in,  and  then  tlie  impacted  stoi 
stones  are  to  be  carefully  removed  until  a  probe  can  be  passed  freely  thr 
the  duct.    The  peritoneal  surface  of  the  gall-bladder  is  to  be  carefully  sth 


678 


AFFECTIONS  OF  THE  INTESTINES. 


Exi)l()ra- 
tion  of  the 
rectum 
with  the 
whole 
hand. 


Umbilical 
fistula. 


be  obtained  in  pelvic  and  abdominal  diseases  and  tumours  by  passing  tbe 
whole  band  into  the  bowel,  which  may  be  accomplished,  under  ana'sthesia  by 
gradually  dilating  the  anus  with  the  fingers  pressed  together  in  a  conical  form 
The  hand  may  then  be  buried  as  far  as  the  wrist,  and  the  parts  examined 
about  as  high  as  the  kidney,  between  the  hand  in  the  bowel  and  the  one  out- 
side, much  more  satisfactorily  than  by  any  other  method  of  exploration. 
The  stretching  of  the  anus  leaves  some  incontinence  of  fseces,  but  only  for  a 
few  days.  Care  must  of  course  be  exercised  not  to  dilate  the  parts  too  rapidly 
and  not  to  rupture  the  wall  of  the  bowel.' 

Fistulaj  at  the  umbilicus  may  result  from  several  different  causes,  and 
the  discharge  from  them  may  be  of  various  kinds.  In  the  first  place,  and 
most  commonly,  the  fistula  may  discharge  a  fluid  having  the  characters  of 
urme.  This  arises  from  a  persistence  of  the  urachus,  so  that  a  tubular 
prolongation  from  the  bladder  to  the  umbihcus  remains  and  a  small  quantity 
of  urme  finds  its  way  through  it  and  discharges  externally.  In  many  of  these 
cases  a  smaU  vascular  protrusion  is  found,  as  the  result  of  the  irritation  of 
the  discharge,  and  in  the  centre  of  this  is  the  mmute  orifice  of  the  duct.  This 
protrusion  occasionaUy  grows  to  some  size,  and  often  becomes  irritable,  and 
bleeds  or  suppurates.  All  that  is  necessary  is  to  pass  a  ligature  firmly  round 
its  base  ;^  and  if  this  does  not  succeed  in  closing  the  canal  in  its  centre,  a  shght 
touch  with  the  actual  cautery  or  the  galvano-cautery,  followed  by  care°ful 
strapping  and  approximation  of  the  edges,  will  generally  succeed  in  affecting 
a  cure. 

More  rarely,  faecal  or  biliary  fluid  is  discharged  from  the  umbihcus.  Such 
discharges  are  connected  with  some  malformation  of  the  omphalo-meseuteric 
duct,  and  are,  as  far  as  I  have  seen,  incurable.  Two  cases  have  come  under 
my  observation,  in  one  of  which  the  fluid  appeared  to  be  pure  bile ;  in  the 
other,  it  was  mixed  with  the  contents  of  the  intestine,  and  portions  of  the  food, 
such  as  the  pips  of  fruit,  would  occasionally  appear  in  it.  . 

In  other  cases  the  discharge  seems  merely  purulent,  and  connected  with 
an  abscess  in  the  parietes  or  sub-peritoneal  tissue,  which  has  found  its  exit 
through  the  umbilicus  and  become  sinuous.  The  best  way  to  treat  such  cases, 
I  think,  is  to  dilate  the  opening  as  much  as  possible  with  sea-tangle  tents 
and  wash  out  the  cavity  with  carbolic  lotion.  I  have  treated  a  case  of  this- 
kind  in  this  manner  with  rapid  success. 

Finally,  there  are  cases  (especially  in  very  fat  persons)  in  which  discharge 
from  the  umbihcus  is  produced  merely  by  heat  and  cutaneous  irritation. 
These  cases  must  be  treated  like  intertrigo — of  which,  indeed,  they  are  the 
sequelffi — by  great  cleanliness,  and  keeping  the  parts  from  rubbing  against 
each  other  by  dusting  the  skin  with  oxide  of  zinc,  and  inserting  tents  steeped 
in  tannin  or  nitrate  of  silver  lotion. 


j 


'  A  paper  by  Mr.  Walsham  on  the  exploration  of  the  pelvis  by  passing  the  hand  into 
the  rectum,  in  '  St.  Barth.  Hosp.  Eeports,'  vol.  xii.,  deserves  careful  study. 
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CHAPTEE  XXXn. 

HERNIA. 

The  term  hernia  is  sometimes  applied  in  sm-gical  language  to  the  protrusion 
of  any  of  the  internal  parts  through  their  coverings.  Thus  we  have  spoken  of 
hernia  cerebri,  hernia  of  the  lung,  &c.  But  it  is  far  more  commonly  appHed 
to  the  protrusion  of  one  of  the  abdominal  viscera  through  the  parietes,  and 
when  used  alone  it  is  always  in  this  sense.  The  hernia  generally  takes  place 
through  one  of  the  natural  '  rings  '  in  the  abdomen— the  inguinal,  femoral,  or 
umbHical— and  the  part  protruding  is  generally  the  bowel  (enterocele),  or 
the  omentum  (epiplocele),  or  both  (entero-epiplocele).i  I  shall  first  speak  of 
the  general  characters  common  to  all  forms  of  hernia  before  speaking  of  its 
special  anatomical  varieties. 

A  hernia  is  at  first  almost  always  reducible— i.e.  the  protruding  viscera 
can  be  passed  back  into  the  belly.    It  consists  of  a  sac,  formed  of  the 
peritoneum,  and  its  contents.    The  sac,  in  most  cases,  is  a  new  formation— 
a  protrusion  of  a  portion  of  the  peritoneum  which  naturally  ought  not  to  exist ; 
but  there  are  hernise  which  protrude  into  a  diverticulum  of  the  peritoneum 
existing  naturally  in  the  foetal  state,  which  should  be  closed  at  birth,  but 
remains,  on  the  contrary,  congenitally  open.    Such  hernite,  depending  as 
they  do  on  a  congenital  condition,  are  therefore  called  '  congenital ';  not  that 
the  hernia  itself  isnecessarily  congenital,  for  in  some  cases  it  does  not  appear 
till  adult  life,  but  that  the  state  which  produces  it  is  so.    Such  are  the  con-  Congenital 
genital  inguinal  and  the  congenital  umbihcal  herniaj.   The  non -congenital,  or  ^^^^H' 
acquired,  herniae  occur  in  consequence  of  a  weakness  of  the  abdominal  wall  hernia, 
at  the  seat  of  protrusion,  and  possibly  also  in  consequence  of  an  elongated 
state  of  the  mesenteries  of  the  viscera.    The  pressure  of  the  viscera  gradually 
pushes  the  peritoneum  through  the  wall  of  the  abdomen,  and  as  it  advances  it 
contracts  adhesions  to  the  parts  covering  it ;  and  when  it  has  emerged  from 
the  cavity  of  the  abdomen  it  swells  out  into  a  pear-shaped  tumour,  the  con- 
stricted part  communicating  with  the  general  cavity,  being  its  neck,  the  dilated 
part,  the  fimchis.    At  first  there  is  nothing  perceptible  except  a  little  fulness  General 
and  weakness  of  the  abdominal  wall,  with  unnatural  impulse  on  coughing.  0^-^'^^°"^ 
Then  there  is  a  distinct  tumour,  which,  however,  vanishes  at  once  when  the 
patient  lies  down  or  when  pressure  is  made  on  it ;  but  when  the  tumour  has 
become  more  developed  and  of  larger  size  more  manipulation  is  necessary 
press  it  back  again.    The  sac,  of  course,  remains,  and  the  viscera  immediately 
re-protrude  when  the  patient  stands  up,  or  coughs,  or  exerts  himself.  A  hernia 
is  never  transparent  as  a  hydrocele  is  ;  it  has  almost  always  an  impulse  on 

'  The  contents  of  a  hernia  are  so  generally  intestine,  omentum,  or  both,  that  surgeons 
think  but  little  of  anything  else,  as  forming  an  object  of  surgical  treatment  in  a  hernial 
sac.  Still,  as  Mr.  Birkett  says,  '  a  part  of  every  abdominal  viscus  has  been  occasionally 
found  '  in  a  hernial  tumour.  One  of  the  most  interesting  of  these  rare  varieties  of  hernia 
is  that  in  which  it  contains  the  ovary,  of  which  a  large  number  of  cases  are  now  on 
record,  both  congenital  and  acquired.  In  many  of  these  cases  the  removal  of  the  pro- 
truded ovary  is  advisable  if  it  be  the  seat  of  pain  and  cannot  be  easily  reduced.  See  a 
paper  by  Dr.  Barnes,  read  at  the  '  Med.-Chir.  Soc'  and  printed  in  the  'Ann.  Journ.  of 
Obstetrics,'  .Jan.  1883,  and  one  by  Mr.  Langton  in  '  St.  Barth.  Hosp.  Reports,'  vol.  xviii. 
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coughing,  wliicli  is  communicated  to  it  through  the  contents  of  the  bowels 
acted  on  by  the  muscles  of  the  abdomen,  and  it  is  traced  up  and  along  the 
canal  leading  into  the  abdomen,  and  by  these  signs  and  its  reducibility  a  hernia 
is  immediately  recognised  in  general.  But  if  the  contents  of  the  sac  have 
from  any  cause  become  adherent  to  its  interior  it  ceases  to  be  reducible,  and 
is  then  called  irreducible  or  incarcerated ;  and  if,  besides  this,  the  herniated 
viscera  are  constricted,  so  that  the  circulation  of  the  contents  of  the  intestines 
is  suspended,  it  is  said  to  be  strangulated. 

Each  of  these  conditions  is  marked  by  symptoms  which  it  is  of  great  im- 
portance clearly  to  recognise  ;  and  when  the  hernia  has  lost  its  reducibility, 
one  of  the  main  diagnostic  signs  being  no  longer  applicable,  such  symptoms 
become  valuable  evidence  of  the  nature  of  the  tumour.  The  history  also 
ought  in  such  cases  to  be  carefully  investigated,  for  the  fact  that  the  patient 
has  for  some  time  been  able  to  push  back  the  tumour  at  will,  or  that  the 
tumour  has  made  its  appearance  quite  suddenly,  are  very  strong  proofs  that 
it  is  a  hernia. 

Irreducible  When  a  hernia  is  merely  irreducible  but  not  strangulated,  the  impulse 
hernia.  coughing  usually  remains,  and  the  neck  of  the  sac  can  be  traced  up  to  its 

exit  from  the  abdomen.    The  gurgling  of  the  air  in  the  intestine  can  often 
be  felt  on  pressure,  for  the  tumour  when  irreducible  is  frequently  of  large 
size  and  contains  much  bowel ;  and  in  such  cases  there  may  be  perceptible 
resonance  on  percussion,  which  is  a  valuable  diagnostic  sign.    There  is  often 
more  or  less  of  obstruction  to  the  passage  of  matters  through  the  bowel  con- 
tained in  the  sac,  occasioning  constipation  and  vomiting — a  condition  border- 
ing on  and  nearly  resembling  that  of  strangulation,  but  distinguished  from  it 
by  the  presence  of  an  impulse  on  coughing,  and  by  the  absence  of  those  more 
urgent  symptoms  now  to  be  described. 
Strangula-        Strangulation  is  marked  by  total  and  usually  sudden  constipation,  urgent 
tion.         vomiting,  at  first  merely  of  food,  then  of  bile-stained  matter,  next  of  the  con- 
tents of  the  small  intestines,  and  finally  of  fjeces  or  of  matter  more  or  less 
closely  resembling  faeces.    There  is  great  distress  and  pain  usually  in  the 
tumour,  and  almost  always  in  the  neighbourhood  of  the  umbilicus,  frequent, 
irritable  pulse,  dry  and  brown  tongue,  tympanites,  and  often  considerable 
tenderness  of  the  abdomen  and  distress  of  countenance.    As  the  vomit  be- 
comes more  and  more  faecal  the  tongue  becomes  drier,  hiccough  comes  on, 
and  the  patient  sinks  into  a  state  of  exhaustion,  of  which  he  dies,  if  un- 
relieved, usually  in  from  ten  days  to  a  fortnight.    The  tumour  when  strangu- 
lated becomes  hard,  painful,  often  inflamed  on  the  surface,  loses  its  impulse 
more  or  less  entirely  according  to  the  tightness  of  the  stricture,  and  the 
neck  is  sometimes  so  constricted  that  it  can  no  longer  be  traced  along  the 
abdominal  ring.    The  strangulation,  even  of  the  omentum  only,  produces 
symptoms  identical  in  kind  with  those  of  strangulated  bowel,  though  possi- 
bly not  so  severe— a  fact  which  I  find  it  difficult  to  account  for  on  purely 
mechanical  principles,  especially  as  the  omentum,  when  exposed  in  the 
operation  for  hernia,  is  constantly  tied  tightly,  in  order  to  remove  portions 
of  it,  with  complete  impunity.'    A  strangulated  hernia  is  generally  too  tightly 

'  The  reality  of  the  occurrence  of  strangulation  in  pure  epiploceles  has  been  to  some 
extent  questioned  by  Mr.  Eushton  Parker  ('  On  Abdominal  Hernia,'  p.  20).  He  seems  to 
think  that  the  symi^toms  in  these  cases,  usually  described  as  those  of  strangulation, 
depend  only  on  obstruction,  and  refers  them  to  two  causes,  viz.  either  to  the  dragging  of 
the  displaced  omentum  on  the  transverse  colon,  or  to  peritonitis  caused  by  inflammation 
of  the  herniated  omentum.  In  other  cases  he  thinks  that  a  small  knuckle  of  intestine 
which  was  strangulated  had  been  reduced  before  the  operation.    In  examining  the  point 
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l30und  down  to  permit  of  any  correct  opinion  being  formed  by  palpation  or 
percussion  as  to  the  nature  of  its  contents. 

Strangulation  is  to  be  distinguished  from  mere  incarceration  partly  by  Inflamefl 
the  pain  in  the  sac  and  around  the  umbilicus,  partly  by  the  greater  urgency 
of  the  vomiting,  partly  by  the  constitutional  disturbance  which  accompanies 
strangulation  and  by  the  absence  of  an  impulse  on  coughmg  ;  but  when,  as 
sometimes  happens,  the  hernia,  as  well  as  being  incarcerated,  is  also  inflamed, 
the  distinction  becomes  very  difficult.  If  the  symptoms  of  strangulation  are 
not  very  urgent,  but  the  parts  are  much  inflamed,  the  hernia  often  becomes 
reducible,  after  the  application  of  leeches  to  the  hernial  tumour,  with  hot 
baths  and  free  fomentation  ;  and  in  such  conditions  the  administration  of 
■enemata,  or  even  of  a  purgative,  seems  often  very  beneficial. 

A  most  formidable  complication  is  gangrene  of  the  contents  of  the  tumour,  Gangrene, 
an  event  which  is  often  preceded  by  a  cessation  of  the  pain  which  the  patient 
was  suffering,  with  a  continuance  or  increase  of  the  low  fever,  with  dry 
brown  tongue,  small  wiry  pulse,  hiccough,  and  slow  sinking  into  a  state  of 
collapse,  with  cold,  livid  extremities.  The  coverings  of  the  tumour  are  often 
oedematous  and  inflamed.  When  gangrene  is  suspected  no  further  attempt 
at  reduction  by  taxis  is  justifiable.  The  tumour  must  be  at  once  laid  open 
and  dealt  with  according  to  the  state  in  which  its  contents  are  found. 

Another  almost  surely  fatal  lesion  is  the  ulceration  of  the  bowel  in  the  Ulceration 
line  of  the  stricture.    Under  continued  pressure  (especially  in  femoral  hernia  fQ,.^(-'jQ^ 
from  the  sharp  edge  of  Gimbernat's  ligament)  the  mucous  coat  of  the  bowel  the  bowel, 
becomes  ulcerated,  and  this  ulceration  gradually  extends  to  the  serous  or  outer 
coat.    Thus  the  faeces  may  find  their  way  into  the  peritoneal  cavity.  No 
symptoms  are  known  to  mark  the  occurrence  of  this  ulceration.    If  perfora- 
tion occurs  before  operation  the  faeces  almost  inevitably  find  their  way  into 
the  peritoneal  cavity— a  catastrophe  marked  by  intense  pain  in  the  abdomen, 
followed  by  rapid  and  fatal  collapse.    In  some  rare  cases  the  ffeces  have 
been  encysted  in  an  abscess  external  to  the  general  cavity  of  the  peritoneum, 
and  the  patient  has  recovered.    After  operation  this  perforation  sometimes 
leads  to  faecal  fistula,  which  is  not  necessarily  fatal,  nor  even  permanent. 

The  treatment  of  most  cases  of  hernia  is  extremely  simple,  consisting  Treatment, 
merely  in  reducing  the  herniated  viscera  into  the  abdomen  and  keeping  them 
so.  The  first  indication  is  fulfilled,  when  necessary,  by  manipulation,  tech- 
nically called  '  the  taxis  ' ;  the  second,  by  the  application  of  a  truss.  If  the 
hernia  does  not  slip  up  of  itself,  or  under  the  patient's  own  manipulation,  it 
is  necessary  for  the  surgeon  to  reduce  it ;  and  it  is  most  important  that  he 
should  be  familiar  with  the  way  of  doing  this,  and  with  the  signs  by  which  it 
may  be  known  that  it  has  really  been  accomplished.  It  often  happens  that 
hernise  of  which  a  portion  is  irreducible  (probably  from  the  adhesion  to 
the  sac  of  a  piece  of  omentum  implicating  perhaps  some  of  the  bowel)  are 

I  referred  to  the  records  of  strangulated  hernia  at  St.  George's  Hosi^ital,  and  found  that 
out  of  150  consecutive  cases  of  herniotomy  there  had  been  five  in  which  the  sac  contained 
omentum  only.  In  one  (umbilical)  the  symptoms  might  possibly  have  been  only  those  of 
obstruction ;  in  a  second  the  hernia  was,  no  doubt,  inflamed,  though  it  does  not  on  that 
account  follow  that  it  was  not  strangulated.  In  the  other  three  (all  femoral)  I  believe  the 
symptoms  to  have  been  due  purely  to  the  strangulation  of  the  omentum,  and  I  see  no 
meclianical  explanation  of  them.  Possibly  in  these  cases  the  action  of  the  bowels  is 
suspended  by  some  inhibitory  influence  reflected  from  the  nerves  of  the  strangulated 
omentum  to  those  of  the  intestines.  The  irritation  of  a  stricture  might  set  up  such  a 
reflex  action  when  the  total  destruction  of  the  nervous  action  by  a  stout  ligature  would 
not.    See  a  letter  by  me  in  the  '  Lancet,'  August  4,  1883. 
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m  mshed  m  size  by  the  reduction  of  the  rest  of  their  contents  ;  and  the 
u  reducible  part  being  overlooked,  a  truss  is  applied  which  cannot  be  worn  on 
account  of  the  pain  it  produces,  or  which  aggravates  the  mischief  by  p'e™ 

higher  up  the  canal  and 
leaves  it  still  strangulated 
in  the  abdominal  parietes, 
thinking  all  the  time  he 
has  reduced  it. 

In  applying  the  taxis 
the   surgeon  should  keep 

in  mind  the  causes  which 

oppose    reduction.  They 

are  the  tension  of  the  ab- 
dominal rmgs  ;  the  sudden 

increase  in  the  bulk  of  the 

contents  of  the  herniated 

bowel ;  the  imphcation,  or 

folding  in,  of  the  contents 

into  each  other,  and  adlie- 

sions  between  the  contents, 

or  of  the  contents  to  the 

sac.  The  latter  is,  of  course, 

insuperable   except  by  a 

cutting  operation. 

In  order  to  obviate  the 

tension  of  the  rings  the 
patient  is  to  be  placed  in 
such  a  position  that  the 
abdomhaal  parietes  may  be 
rendered  flaccid,  by  bend- 
ing the  thigh  on  the  abdo- 
men and  adducting  it  ahttle 
so  as  to  relax  Poupart's 
ligament  and  the  fibrous 
structures  connected  with 
it.  This  may  be  done  by  an 
assistant  or  nurse.''  Then 
the  sac  is  to  be  gently 
drawn  downwards  so  as 
to  unfold  its  contents  as 
far  as  practicable,  and  to 
enable  the  pressure  to  act 
directly  towards  the  ring. 
This  being  done  with  tlie 


Flfi  306.  The  sac  of  a  large  congenital  hernia,  showing  rupture  of 
the  sac  by  forcible  taxis.  The  hernia  had  been  operated  on  fifteen 
years  previously.  It  descended  again  four  days  before  the  patient's 
admission,  and  was  reduced,  but  appeared  agaui  next  day  when 
forcible  taxis  was  unsuccessfullv  used.  On  his  admission  the 
scrotum  was  purple  from  extravasation.  The  operation  was  per 
formed  at  once,  but  he  died  next  day  from  peritonitis  The  <«c 
was  found  to  have  been  torn,  and  was  full  of  coagulated  blood- 
the  mesentery  of  the  herniated  bowel  had  also  been  lacerated  ' 

a  shows  the  opening  made  at  the  operation.  The  testicle  is  situated 
near  this  opening,  but  is  not  visible  in  this  aspect  of  the  nre- 
paration.  ^ 

b  shows  the  rent  in  the  sac  extending  into  the  cellular  tissue  of  the- 
scrotum.— St.  George's  Hospital  Museum,  Ser.  ix.  No.  95. 


Tio.  307.  The  gut,  witli  its  nipspiitciy,  from  the  same  preparation  as 
last  figure,  showing  n  rent  (o )  in  the  portion  of  mesentery  con- 
nected with  the  attached  border  of  the  gut.— St.  George's  Hospital 
Museum,  Ser.  Ix-.  Nn.  !)(!. 


'  Some  surgeons  believe  that  an  advantage  is  gained  by  inverting  the  position  of  tli& 
body,  the  pelvis  being  raised  more  or  less  above  the  head.  There  is  no  objection  to 
making  a  trial  in  this  position  if  those  in  the  usual  one  have  failed,  but  it  does  not  seem 
that  much  importance  is  to  be  attached  to  it. 
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fingers  of  the  left  hand,  gentle  pressure  is  made  with  those  of  the  right  on 
the  more  prominent  part  of  the  tumour,  so  as  to  empty  if  possible  some  of 
the  air  or  fluid  in  the  gut  into  the  abdominal  cavity.  When  this  has  been 
done,  the  contents,  so  reduced  in  bulk,  generally  yield  easily  to  the  Icneadmg 
movement  which  is  now  gently  applied  to  the  hernia,  and  the  protruded 
viscera  return  into  the  peritoneal  cavity.  This  return  takes  place  in  a  very 
characteristic  manner.  The  hernia  does  not  recede  gradually,  but  it  vanishes 
at  once,  generally  with  a  perceptible  snap,  or  with  a  gurgle  of  air  and  fluid ; 
and  if  there  remains  on  the  mind  of  the  surgeon  the  least  doubt  whether 
reduction  is  complete,  he  should  not  be  satisfied  without  putting  his  finger 
fairly  through  the  rmg,  and  ascertaining  by  a  comparison  of  the  two  sides 
that  no  unnatural  fulness  is  left. 

The  process  of  reduction  is  materially  facilitated  by  anesthesia,  which 
neutralises  the  resistance  that  the  patient  can  otherwise  hardly  help  making 
when  there  is  any  serious  difficulty  ;  and  accordingly  a  hernia  should  not  be 
regarded  as  irreducible  until  the  taxis  has  been  tried  under  antesthesia.  It  is 
a  very  grave,  and  often  fatal,  error  to  use  too  much  force  in  applying  the  taxis. 
Our  hospital  museums  contain  a  ghastly  array  of  preparations  showmg  the 
bowel  or  its  mesentery  or  the  hernial  sac  ruptured  by  forcible  taxis  ;  and  we 
have  only  too  frequent  opportunities,  in  operating  for  hernia,  of  seeing  the 
traces  of  minor  violence  in  extravasation  on  the  bowel  or  omentum,  bloody 
fluid  in  the  sac,  and  other  lesions,  which,  though  not,  perhaps,  in  themselves 
fatal,  yet  add  to  the  dangers  of  the  case,  and  increase  the  inflammation  set 
up  by  the  state  of  the  parts. 

If  reduction  has  failed  it  must  be  left  to  the  discretion  of  the  surgeon 
whether  to  repeat  it  or  not,  looking  at  the  symptoms  of  the  case  and  the  nature 
of  the  tumour.  There  are  some  hernife  where  the  constriction  is  so  very  tight 
that  the  surgeon  at  once  feels  convinced  that  nothing  except  the  division  of  the 
stricture  can  avail  to  reduce  the  hernia  ;  and  there  are  some  cases  in  which  the 
symptoms  when  first  seen  are  so  urgent  that  even  a  single  appHcation  of  the 
taxis  would  be  improper,  smce  the  bowel  may  be  gangrenous  or  so  nearly  per- 
forated by  ulceration  that  the'  least  pressure  would  rupture  it.  In  either  case 
the  operation  must  be  performed  at  once.  But  the  indications  are  usually  less 
clear,  and  it  is  difficult  to  lay  down  any  general  rule  as  to  when  the  repetition 
of  the  taxis  is  inadmissible  which  shall  not  be  hable  to  frequent  exceptions. 
The  one  which  appears  the  best,  and  which  is,  I  beheve,  usually  adopted  in 
the  hospitals  of  this  city,  is  this :  when  symptoms  of  strangulation  are  decided, 
and  the  vomit  is  beginning  to  be  tinged  with  the  contents  of  the  small  intestine 
(i.e.  is  turning  from  mere  bilious  fluid  to  a  dark  colour  and  somewhat  offensive 
odour),  do  not  put  off  the  operation  longer,  after  a  final  gentle  trial  under 
an£esthesia.  The  means  which  used  formerly  to  be  employed  in  order  to 
facilitate  reduction,  such  as  the  warm  bath,  tobacco  enemata,  and  bleeding, 
are  no  longer  used,  being  superseded  by  anesthetics.'  But  in  voluminous 
hemise,  in  which  the  symptoms  of  strangulation  are  mild,  or  which  are  merely 
irreducible,  the  application  of  ice  appears  to  be  serviceable. 

Irreducible  hernia  sometimes  becomes  reducible  after  prolonged  rest  in 

'  I  am  speaking  here  of  the  practice  which  is  pursued  at  the  hospital  to  which  I  am 
myself  attached.  But  the  warm  bath  is  used  at  other  institutions.  Sir  J.  Paget  lays 
much  stress  on  its  employment,  and  says  that  '  it  should  be  used  in  all  cases  which  are 
not  very  bad,  unless  in  old  and  feeble  persons,  whom  it  would  depress  too  much,  and  in 
whom  fomentations  or  hot  poultices  should  be  substituted  ' ;  and  he  adds  that  in  many 
cases  where  the  warm  bath  does  not  make  the  hernia  reducible  at  once  it  becomes  so  a 
little  later,  when  the  patient  has  had  a  few  hours'  rest  in  bed. — '  Clin.  Lectures,'  p.  110. 
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bed,  in  aid  of  which  saline  purgatives  appear  vahiable.  Mr.  Langton,  in  an 
interesting  paper  in  the  second  volume  of  the  '  St.  Bartholomew's  Hospital 
Reports  points  out  how  much  benefit  may  be  obtained  in  such  cases  as  have 
resisted  the  above  treatment  by  constant  and  well-graduated  pressure.  This 
IS  effected  by  an '  accurately  fitting  bag  which  should  be  capable  of  being  laced 
tightly  by  means  of  a  running  tape,  so  as  to  follow  the  decreasing  size  of  the 
protrusion.  The  bag  may  be  supported  by  a  cup-sliaped  truss,  or  a  ball-and- 
socket  truss  may  be  placed  over  the  neck  of  the  tumour,  and  the  taxis  may  be 
employed  occasionally,  as  the  size  of  the  tumour  lessens.'  Pure  epiploceles 
may  of  course  be  treated  more  fi-eelythan  those  tumours  which  contain  intes- 
tine i^or  further  details,  and  for  some  interesting  examples  of  the  success 
01  the  treatment,  the  reader  is  referred  to  Mr.  Langton's  paper. 

The  chief  accidents  which  are  known  to  take  place  in  taxis  are  rupture  of 
the  bowel  and  '  reduction  en  masse.'  The  minor  lesions  above  alluded  to,  of 
bruising,  &c.,  may  be  suspected  when  injudicious  violence  has  been  used  but 
can  hardly  be  recognised.   '  The  indications  of  burst  bowel,'  says  Mr.  Birkett  ' 


Fig.  308.  Dingram  of  reduction  en  masse.  The  whole 
sac  and  its  contents  (*)  separateil  from  the  parts  in- 
vesting it,  and  pushed  up  into  the  cellular  tissue;  the 
gut  still  strangulated  at  the  neck  of  the  sac  (a). 


Fia.  309.  Reduction  en  masse.  The  hernial  sac 
torn  at  b,  and  the  bowel  (c)  pushed  through 
the  rent  into  the  subperitoneal  tissue,  but  still 
strangulated  at  a,  the  neck  of  the  sac. 


'  are  very  characteristic.  The  hernia  glides  away  from  the  pressure  of  the 
finger,  and  consequently  the  tumour  disappears.  This  is  not,  however,  accom- 
panied with  that  sudden  and  pecuhar  sensation  which  the  replacement  of  an 
unburst  bowel  within  the  peritoneal  cavity  produces.  The  patient  immediately 
complains  of  some  pain  m  the  abdominal  region  ;  vomiting  ceases,  but  pain 
and  hiccough  may  arise  instead  ;  collapse  rapidly  supervenes,  and  death  closes 
the  scene  in  a  few  hours.'  Mr.  Birkett,  however,  adds  that  in  rare  cases  the 
ruptured  part  has  been  closed  off  from  the  general  peritoneal  cavity  by  in- 
flammation, abscess  has  ensued,  and  the  patient  has  recovered  with  an 
artificial  anus. 

'  Reduction  en  masse,'  or  'en  bloc,'  is  the  term  which  is  used  to  describe  the 
accident  in  which  the  hernia  is  pushed  away  from  the  external  surface  of  the 
body,  and  nothing  is  left  perceptible  except  an  ill-defined  fulness  in  the  canal ; 
but  the  strangulation  is  not  liberated.    It  seems  that  this  may  be  effected  in 

'  '  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  777. 
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at  least  two  ways  :  1.  The  old  idea  was  that  in  these  cases  the  whole  of  the 
sac  (neck  and  fundus)  had  been  detached  from  the  tissues  around  it  and 
pushed  into  the  canal,  or  even  through  the  canal  into  the  subperitoneal  tissue, 
leaving  the  gut  still  strangulated  by  the  neck  of  the  sac  (Fig.  308).  That 
this  does  occur  in  some  cases  there  is  anatomical  evidence.'  But  it  appears 
to  be  more  common  for  the  sac  to  be  lacerated,  although  in  these  cases  its 
neck  may  also  be  displaced  and  separated  from  its  cellular  connections.  The 
laceration  sometimes  involves  the  whole  sac,  in  which  case  the  neck  of  the 
sac  constricting  the  gut  is  pushed  up  the  canal  and  lies  in  the  subperitoneal 
tissue.  Or  the  posterior  part  of  the  sac  may  be  lacerated,  and  the  gut — still 
constricted  by  the  neck  of  the  sac,  or  the  tissues  around  it — may  be  pushed 
through  the  rent  and  doubled  up  in  the  subperitoneal  tissue  under  the  upper 
part  of  the  sac  (Fig,  309)  2. 

The  accident  appears  to  be  not  very  uncommon  when  much  violence  is 
used.  Its  occurrence  should  always  be  suspected  when,  after  forcible  taxis, 
the  symptoms  are  not  relieved,  and  the  surgeon  may  be  almost  certam  that 
it  has  occurred  when  there  has  not  been  the  usual  characteristic  sensation  of 
the  reduction  of  bowel  (which  I  have  called  above  a  '  snap '),  and  especially 
if  some  ill-defined  fulness  is  still  left  on  that  side  of  the  abdomen,  yet  the 
still  graver  symptoms  enumerated  above  as  characteristic  of  rupture  of  the 
bowel  are  not  present.  The  accident  occurs  both  in  femoral  and  inguinal 
hernia,  but  seems  more  liable  to  happen  in  the  latter,  probably  on  account  of 
the  greater  length  of  the  sac.  Its  treatment  should  be  by  immediate  opera- 
tion, as  will  be  more  fully  described  in  the  section  treating  of  Herniotomy. 

In  all  cases  in  which  a  patient  is  discovered  to  be  ruptured,  after  the  Trusses, 
hernia  is  fully  reduced  he  should  not  be  allowed  to  resume  his  ordinary 


Fia.SlO.    Right  inguinal  truss.  FlG.  311.   Left  iuguiual  truss. 


avocations  without  a  truss.  If  the  hernia  has  been  strangulated  he  should 
not  even  be  permitted  to  walk  to  the  instrument-maker's  shop  without  having 
the  reprotrusion  of  the  hernia  prevented  by  a  carefully  adjusted  pad  and 
bandage.  In  no  case  of  reducible  hernia  should  the  continual  support  of  a 
truss  be  omitted.    An  impression  prevails  that  an  infant  may  be  too  young 

'  See  especially  the  cases  related  by  Mr.  Avery,  in  the  '  Path.  Soc.  Trans.'  vol.  iii. 
p.  97,  and  by  Mr.  Bryant  in  his  work  on  the  '  Practice  of  Surgery,'  2nd  ed.  vol.  i.  p.  627. 
Both  were  cases  of  femoral  hernia. 

^  See  Dr.  Broadbent's  case,  '  Path.  Soc.  Trans.'  vol.  xii.  p.  97  ;  Mr.  Morris's,  ibid.  vol. 
xxii.  p.  148 ;  Birkett,  '  Syst.  of  Surg.'  vol.  ii.  p.  781,  3rd  ed. 
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to  wear  a  truss  ;  but  no  error  can  be  more  unfortunate.  It  is  true  tbat  in 
young  infants  tbero  is  much  more  difficulty  in  adjusting  a  truss,  and  in  keep- 
ing it  worn  without  ulceration  of  the  skin,  inasmuch  as  the  child  is  in  con- 
stant motion,  and  the  truss  will  be  constantly  fouled  with  urine  and  fajces. 
The  parent  or  nurse  should  therefore  be  provided  with  more  than  one  well- 
fitting  truss,  which  should  be  covered  with  oiled  silk,  and  changed  wheji 
necessary  ;  and  all  possible  care  should  be  given  to  see  that  the  truss  fits,  and 
to  pad  it  with  cotton-wool  wherever  it  threatens  to  chafe.  But  so  far  from 
letting  an  infant  with  hernia  dispense  with  a  truss,  it  should,  on  the  contrary, 
be  worn  night  and  day.  For  the  hernia  is  usually  of  the  congenital  form,' 
and  the  ring  will  probably  close  if  the  gut  be  kept  out  of  it,'  to  which  end 
the  nurse  should  be  instructed  to  keep  her  finger  applied  carefully  to  the  ring 
even  while  washing  the  child. 

A  single  truss  is  a  spring  surrounding  the  abdomen  just  below  the  spines 
of  the  iha,  terminating  at  one  end  in  a  pad  and  at  the  other  in  a  strap  with 
buttonholes.    A  button 
is  attached  on  the  back 
of  the  pad  to  which  the 
strap  is  secured,  and  the 
truss  is  prevented  from 
displacement  upwards 
by  a  strap  fastened  to 
its  back  part,  brought 
under  the  thigh,  and 
also  buttoned  on  the 
pad  (Figs.  310,  311).  If 
the  rmg  is  very  large  a 
tail-piece  is  attached  to 
the  pad,  to  make  pres- 
sure over  a  larger  area 
(Fig.  812).  When  there 
is  hernia  on  both  sides 
the  spring  has  a  pad  at 
each  end,  and  they  are 
kept  in  position  by  a 
strap  passing  from  one 
to  the  other  (Fig.  313). 
The  essential  requisites 
of  a  good  truss  are  that 
it  should  fit  easily  round 
the  body,  that  its  pres- 
sure should  be  directed 
properly,  and  should  be 
great  enough  to  prevent  the  descent  of  the  hernia  without  being  so  great  as 
either  to  be  painful  to  the  patient  or  to  cause  absorption  of  the  parietes, 
whereby  the  ring  would  be  further  weakened. 

It  is  wiser  in  all  cases  to  wear  the  truss  both  during  the  day  and  night, 
but,  as  a  rule,  it  is  advantageous  to  substitute  a  hghter  one  at  night  than 
that  worn  in  the  day. 

'  Opinions  seem  to  differ  as  to  ihc  probabilitij  of  the  cure  of  a  licniia  by  llie  pressure 
exercised  by  a  truss  on  the  ring,  but  no  one  questions  its  imsibility  ;  and  as  to  its  occasional 
occurrence,  at  any  rate  in  early  life,  I  think  1  can  testify  from  my  own  experience. 


Fig.  312.   Left  scrotal  truss. 


Km.  313.   Double  inguinal  truss. 
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The  object  of  a  truss  is  to  exert  sucli  an  amount  of  pressure  upon  the 
ring  through  which  the  hernia  has  descended  that  its  renewed  descent  shall 
he  prevented  in  all  positions  of  the  body,  and  during  any  exertion  which  the 
patient  may  make.  For  the  attainment  of  this  object  it  is,  of  course,  neces- 
sary, in  the  first  place,  that  the  hernia  should  be  completely  reduced.  This 
essential  precaution  is  too  often  neglected  by  ignorant  persons,  and  it  is 
therefore  the  surgeon's  duty  to  explain  fully  to  the  patient  how  important 
it  is  to  make  sure  of  the  complete  reduction  of  the  hernia  before  he  applies 
the  truss,  and  also  to  show  him  the  signs  by  which  he  may  make  sure  that  the 
hernia  is  really  reduced.  The  next  point  to  which  attention  should  be  paid 
is  the  choice  of  the  form  of  truss  which  is  to  be  recommended  for  the  special 
•case  in  hand.  It  would  be  highly  undesirable,  as  well  as  unnecessary,  to 
speak  in  this  place  of  the  inventions  of  different  instrument-makers  or 
surgeons.  Each  has  its  own  advantages  when  constructed  on  sound  me- 
chanical principles,  but  those  in  common  use  and  of  cheaper  construction 
answer  all  ordinary  purposes  well  enough.  They  may  be  divided  into  three 
classes :  1.  Those  in  which  the  pad  which  covers  the  hernial  aperture  is 
supported  and  kept  in  place  by  a  spring  surrounding  the  pelvis.  2.  Those 
in  which  the  pad  is  kept  in  place  by  counter-pressure  applied  to  the  loms. 

3.  Those  in  which  the  pad  is  sup- 
ported on  a  lever -spring  attached 
to  a  soft  girth  or  belt. 

The  common  truss  is  the  best 
example  of  the  first  class  (Figs.  810, 
311).  The  spring  encircles  the  whole 
body  just  below  the  hips,  i.e.  the  iliac 
spines,  and  is  prevented  from  '  rid- 
ing '  or  slipping  upwards  by  a  strap 
passing  from  back  to  front  between 
the  thighs,  which  is  buttoned  on  to 
the  pad  in  front.  If  there  is  a  double 
Fig.  314.  Spiral  spring  truss.  rupture  both  ends  of  the  spring 

carry  a  pad,  and  both  pads  are 
secured  by  a  strap,  besides  being  attached  to  each  other  (Fig.  313). 

In  the  spiral-spring  truss  (Fig.  814)  the  pad  has  a  spiral  spring  coiled  in 
it,  and  the  body  spring  does  not  encircle  the  pelvis,  but  terminates  in  a  larger 
pad  on  the  loins,  in  which  also  a  spiral  spring  is  coiled,  and  Avhich  is  attached 
to  the  pad  by  a  strap  passing  round  the  sound  side  of  the  body.  In  the 
double  truss  the  two  pads  are  buttoned  together,  and  the  two  back  pads  are 
hinged  together  or  made  into  one  elliptical  hinged  piece. 

The  ball-and-socket  truss  (Figs.  815,  316,  or  Salmon  and  Ody's)  is  a 
modification  of  this,  in  which  the  pad  is  mounted  on  a  baU-and-socket,  or 
universal  joint,  and  in  the  single  form  the  spring  encircles  the  sound  side  of 
the  body,  crossing  in  front  of  the  pubes,  so  as  to  direct  the  pressure  of  the 
pad  up  the  inguinal  canal. 

The  moc-main  lever  truss  (Fig.  317)  derives  its  peculiar  designation  from 
the  Indian  name  of  the  silk-cotton  tree,  from  the  pith  of  which  its  pad  is 
formed.  But  the  main  peculiarity  of  its  construction  is  that  all  encircling 
springs  are  dispensed  with.  A  soft  belt  encircles  the  body,  and  to  this  the 
pad  is  attached,  carrying  a  horizontal  lever-spring  which  passes  across  to 
the  opposite  end  of  the  belt.  It  is  comfortable,  but  cannot  be  trusted  to 
when  anything  like  forcible  pressure  is  required. 
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In  applying  a  truss  the  first  tiling  is  to  take  an  accurate  measurement  of  thc- 
patienf  s  body  by  a  tape  carried  from  the  centre  of  the  hernial  opening  to  the 
point  just  below  the  anterior  superior  spine  on  that  side,  thence  horizontally 
round  the  back  to  the  same  point  on  the  opposite  side,  and  so  back  to  the  start- 
nig-point.  The  length  of  the  horizontal  line  which  joins  the  two  anterioi' 
superior  spines  m  front,  and  the  vertical  distance  of  the  centre  of  the  hernial 


Fm.  315.  Ball-and-socket  truss. 
(Salmon  and  Ody.) 


Fig.  31G.   Double  truss.— (Salmon  and  Ody.) 


opening  from  that  line,  should  also  be  noted  ;  and  if  the  patient  is  unusuaUy  fat, 
so  that  the  abdominal  parietes  are  very  oblique,  it  is  desirable,  as  LIi-.  Wooi 
suggests,!  to  note  the  horizontal  distance  of  the  hernial  aperture  from  a  plumb- 
line  let  fall  from  the  line  which  joins  the  anterior  superior  spines.  In  city- 
practice  all  this  is  left  to  the  instrument-maker,  but  the  surgeon  ought  himself 
to  see  that  the  truss 
which  has  been  supplied 
answers  its  purpose  in 
all  respects. 

The   following  are 
the  main  qualities  of  a 
good  truss :  1.  It  should 
lie  comfortably  in  the 
hollow    between  the 
buttock  and  loins,  and 
should  be    so  closely 
applied  to  the  hips  as 
not  to  shift  in  the  move- 
ments of  the  patient's 
body;   yet  the  spring 
should  not  be  so  tight 
as  to  gall  the  skin,  nor 
should  the  end  of  the  spring  project  against  the  wall  of  the  belly.    2.  Its  pad" 
should  cover  the  whole  hernial  aperture  and  the  abdominal  wall  for  at  least  half 
an  inch  around  it.    In  large  scrotal  lierniic  a  tailpiece  to  the  pad  is  almost 
essential  in  order  to  prevent  the  hernia  from  slipping  down  under  the  lower 
end  of  the  pad  (Fig.  312).    8.  The  pressure  should  be  sufficient  to  prevent 


I'lCi.  317.   Moc-mniu  lever  truss. 


'  A  paper  by  Mr.  J.  Wood  on  this  subject,  in  the  'Brit.  Med.  Journal,'  Oct.  14,  1871, 
will  well  repay  attentive  perusal. 
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the  descent  of  the  rupture  in  any  exertion  which  the  patient  may  be  called 
on  to  make,  but  should  not  be  so  severe  as  to  cause  the  absorption  of  the 
abdommal  wall  and  so  enlarge  the  aperture  of  the  hernia.  Certain  it  is  that 
many  patients  notice  the  hernia  get  gradually  larger  as  the  truss  is  worn, 
and  find  that  the  pad  has  to  be  gradually  increased  in  size  in  order  to  keep 
up  the  rupture.  Mr.  Wood  attributes  this  to  the  shape  of  the  pad,  which  is 
generally  made  convex,  and  for  that  purpose  prefers  flat  pads,  believing  that 
the  convex  pads  j)ress  the  structures  inwards  which  support  the  abdominal 
wall  behmd,  and  so  destroy  their  valve-like  arrangement.'  This  may  fairly 
be  doubted,  arid  it  seems  to  me  that  the  convex  shape  of  the  pad  is  really 
better,  since  it  buries  itself  in  the  skin  and  fat  (beyond  which  no  effect,  I 
think,  is  produced  by  the  shape  of  the  surface),  taking  a  better  hold  of  the 
parts,  and  so  saving  force  in  the  spring.  But  whatever  shape  of  pad  is 
adopted,  it  ought  to  be  supported  with  the  least  force  possible,  in  order  to 
prevent  the  escape  of  the  rupture  ;  otherwise,  not  only  will  its  application  be 
irksome,  but  the  ring  will  certainly  be  enlarged.  As  it  is  almost  impossible 
to  calculate  the  variations  which  may  be  occasioned  in  the  outward  pressure 
of  the  rupture  by  the  patient's  circumstances,  those  who  are  liable  to  be  called 
on  for  extra  exertions  at  stated  times  are  sometimes  usefully  provided  with 
two  trusses,  one  for  rest,  the  other  for  exercise.^  An  instrument  has  been  • 
devised  by  Mr.  Wood  for  the  purpose  of  measuring  the  resistance  of  a  rupture. 
Finally,  the  direction  in  which  the  pressure  is  made  must  correspond  to 
im  that  of  the  hernial  canal.  Direct  inguinal  hernia  comes  straight  forward  out 
H  of  the  belly,  and  its  neck  is  very  short.  Oblique  inguinal  hernia,  on  the  con- 
^Ltrary  (unless  it  has  been  long  neglected,  in  which  case  the  neck  is  shortened 
l^and  the  enlarged  rings  are  brought  almost  into  a  line,  giving  it  much  re- 
semblance to  the  direct  form),  has  a  long  neck  running  obhquely  upwards 
and  outwards,  and  the  i)ressure  must  be  made  in  this  direction,  and  in  such 
a  manner  that  the  pad  may  bring  the  walls  of  the  spermatic  canal  into  con- 
tact and  press  on  the  situation  of  the  internal  inguinal  ring.  Femoral 
hernia,  again,  has  a  short  neck  terminating  at  a  ring  which  in  the  erect 
position  is  nearly  horizontal,  so  that  the  pressure  is  most  effectively  directed 
upwards,  bringing  the  pad  to  bear  directly  on  Gimbernat's  ligament.  If  the 
rupture  has  been  operated  on,  the  corresponding  ring  is  often  enlarged  and 
weakened,  and  more  than  common  attention  must  be  bestowed  to  see  that 
the  pad  is  large  enough  and  makes  pressure  in  the  proper  direction. 

The  above  has  reference  to  inguinal  and  femoral  ruptures  only.  Um- 
bilical and  ventral  hernite  are  treated  by  a  belt  round  the  abdomen,  the  belt 
being  laced  behind,  and  provided  with  elastic  sides.  This  belt  carries  a  pad 
corresponding  to  the  position  of  the  hernial  opening,  and  so  made  tliat  its 
surface  is  accurately  adapted  to  the  shape  of  the  wall  of  the  belly,  and  its 
outline  overlaps  the  opening  on  all  sides.  The  common  practice  in  umbilical 
rupture  in  childhood  of  putting  a  nipijle-shaped  pad  into  the  orifice  seems  to 
me  bad,  as  tending  to  dilate  the  opening ;  at  the  same  time  the  tendency  to 
natural  cure  is  so  great  that  as  a  rule  no  harm  follows. 

The  wearing  of  a  truss  may,  as  has  been  said  above,  prove  curative,  but  <  Radical 
this  is  certainly  exceptional.    On  the  other  hand,  there  are  cases  in  which 


'  On  this  subject  the  student  may  consult  with  advantage  a  lecture  by  Mr.  Wood 
(Kenshaw,  London,  1886).  Mr.  Wood  recommends  that  in  oblique  inguinal  hernia  the 
pad  should  be  horse-shoe  in  shape  ;  in  femoral,  egg-shaped. 

-  Persons  who  are  addicted  to  swimming  must  have  a  special  truss  for  the  purpose 
covered  with  indiarubber  material.  ' 


hernia. 
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the  ring  is  so  large  that  there  is  much  difficulty  in  applying  a  truss;  and  in 
all  cases  a  hernia  is  a  grave  infirmity,  and  exposes  the  patient  to  constajit 
danger.  This  danger,  however,  is  extremely  sliglit,  if  proper  care  be  given 
to  the  management  of  the  truss.  The  chief  inconvenience  of  an  ordinary 
reducible  hernia  is  that  it  debars  the  patient  from  the  safe  or  comfortable 
pursuit  of  various  athletic  sports,  and  that  it  constitutes  a  bar  to  his  entrance 
into  the  public  services. 

For  one  or  other  of  these  reasons  the  patient  often  seeks  for  a  radical 
cure,  and  many  have  been  the  operations  proposed  for  this  object.  And  I 
think  it  may  be  said  of  all  of  them,  even  those  most  recently  devised  and 
most  carefully  thought  over,  that  they  usually  fail  in  their  object,  unless  as- 
sisted by  the  pressure  of  the  truss,  that  is  to  say,  that  they  are  not  really 
•  radical  cures,'  as  they  are  generally  called.  Nor  is  this  surprising.  The 
object  of  the  operation  is  to  close  the  abdominal  ring.  Now,  this  can  only 
be  effected  in  umbilical  hernia,  for  in  inguinal  hernia  an  attempt  absolutely 
to  close  the  ring  would  certainly  involve  the  scrotal  cord,  and  in  femoral 
hernia  the  femoral  vein.  In  femoral  hernia,  however,  the  operation  is,  I 
believe,  too  dangerous  to  be  justifiable.  One  fatal  case  attracted  some  at- 
tention a  few  years  since,  in  which  the  bowel  was  perforated  in  an  attempt 
to  close  the  femoral  ring  ;  and  I  am  not  aware  that  the  operation  has  been 
repeated.  In  umbilical  hernia  the  radical  cure  is  rarely  attempted,  since  the 
congenital  form  usually  disappears  in  after-life,  and  the  acquired  form  occurs 
generally  in  elderly  stout  people,  who  are  not  fit  subjects  for  surgical  opera- 
tion nor  given  to  active  pursuits,  and  the  local  conditions  are  also  usually 
very  unfavourable.  The  operation  is,  therefore,  in  practice,  restricted  to  in- 
guinal hernias  in  the  male  sex,  and  I  think  it  ought  never  to  be  performed 
except  upon  patients  who  (either  themselves  or  their  parents)  have  been 
properly  informed  of  its  dangers,  and  who  deliberately  choose  to  incur  them 
in  order  to  get  quit  of  the  inconvenience.  The  methods  of  Wiitzer  and 
others,  though  much  vaunted  at  the  time,  are  now,  I  believe,  admitted  to  be 
nearly  universally  failures. 
Wood's  Mr.  John  Wood's  operation  consists  in  invaginating  the  hernial  sac, 

'  ■  together  with  its  intimate  coverings  of  external  and  internal  spermatic  and 
cremasteric  fascia,  into  the  inguinal  canal,  through  an  incision  made  in  the 
scrotum.  The  invagination  is  then  secured  in  this  position,  and  at  the  same 
time  the  tendinous  structures  forming  the  boundary  of  the  hernial  canal 
are  approximated  by  an  ingenious  application  of  a  subcutaneous  wire  suture. 
The  mode  of  applying  this  suture  is  very  elaborate,  and  requires  the  greatest 
care  and  attention.  The  description  of  its  application,  and  indeed  of  the 
whole  operation — the  success  of  which  depends  in  a  great  measure  upon  ac- 
curately carrying  out  every  detail — requires  more  space  than  can  be  afforded 
here.  The  reader  is  therefore  referred  to  Mr.  Wood's  own  description  as 
given  in  his  lectures  delivered  at  the  Eoyal  College  of  Surgeons  in  1885.' 

In  these  lectures  he  refers  to  339  operations  in  his  own  practice,  of  whicli 
59  had  failed,  9G  had  been  found  to  be  successful  for  periods  varying  from  2 
to  25  years,  and  152  were  satisfactory,  but  as  the  period  was  under  two  years 
Mr.  Wood  hesitated  to  claim  them  as  permanent  cures.  In  his  opinion, 
however,  the  percentage  of  successful  cases  might  be  ]}nt  as  high  as  73. 
When  the  operation  fails,  Mr.  Wood  believes  the  failure  is  usually  mani- 
fest in  less  than  a  year.  In  the  subcutaneous  operation  the  mortality  has 
been  less  than  2  per  cent.    In  the  cases  operated  on  by  Mr.  Wood  by  the 

'  •  Brit.  Med.  Journ.'  June  1885. 
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open  methocT,  28  in  number,  the  mortality  was  11  per  cent.  I  would  refer 
the  reader  to  Mr.  Wood's  lectures  for  a  very  clear  statement  of  the  cases  in 
which  operations  for  the  radical  cure  of  hernia  are  justifiable. 

Several  other  methods  are  now  pretty  extensively  tried.    One,  devised  by  Other 
Mr.  Spanton  of  Hanley,  consists  in  the  application  of  a  kind  of  corkscrew  "adical 
instrument  (described  in  the  '  Brit.  Med.  Journ.'  Dec.  11,  25,  1880,  and  Jan.  cure. 
S,  1881),  which  is  insinuated  into  the  tissues  on  both  sides  of  the  inguinal 
canal,  after  the  redaction  of  the  hernia,  and  left  there  for  about  a  week  until 
the  parts  are  supposed  to  be  quite  consolidated,  when  it  is  withdrawn.  Mr. 
Spanton,  in  his  latest  paper  on  the  subject  (Brit.  Med.  Journ.'  July  22,  1882), 
states  that  he  had  then  operated  on  thirty-four  cases,  and  that  of  these  'thirty 
are  known  to  be  more  or  less  completely  cured' ;  and  in  a  postscript  he  brings 
the  total  up  to  fifty-one,  of  whom  none  had  died.    The  evidence  as  to  the 
proportion  and  permanence  of  the  cure  is  no  doubt  incomplete  ;  but  the 
proceeding  seems  a  simple  one,  and  worthy  of  further  trial. 

Another  method  is  to  dissect  the  sac  clear  of  all  surrounding  tissues,  open 
it,  and  see  that  it  is  free  of  any  contents ;  or,  if  there  be  any  adherent  omen- 
tum, tie  and  remove  it ;  then  pass  two  stout  carbolised  gut  ligatures  round  the 
neck  of  the  sac  and  divide  it,  and,  finally,  sew  the  pillars  of  the  ring  together 
with  silver  sutures,  which  are  left  buried  in  the  tissues.  Mr.  Mitchell  Banks 
of  Liverpool  described  this  method  in  '  Brit.  Med.  Journ.'  Nov.  18,  1882,  and 
relates  the  particulars  of  thirty  cases,  in  nine  of  which,  however,  it  was  a 
part  of  the  operation  for  strangulated  hernia.  Mr.  Banks's  operation  is,  no 
doubt,  more  severe  and  dangerous  than  Mr.  Spanton's,  but  it  seems  more 
certain,  is  applicable  to  all  forms  of  hernia  (while  Mr.  Spanton's  only  applies 
to  the  inguinal),  and  can  be  applied  in  irreducible  and  strangulated  hernias. 
Mr.  Rushton  Parker  has  also  recorded  several  operations  of  this  kind  (op.  cit. 
p.  39). 1 

Other  surgeons  ligature  the  neck  of  the  sac  only  and  do  not  make  any 
attempt  to  dissect  it  out.  This,  of  course,  is  necessary  in  operating  on 
cases  of  the  congenital  form  of  hernia.  They  believe  that  the  shrmiken  sac 
may  act  as  a  plug,  and  that  the  extensive  dissection  required  for  its  removal 
is  unnecessary.  They  say  that  it  becomes  obhterated  by  an  inflammatory 
process,  and  that  no  trouble,  but  rather  good,  arises  from  leaving  it.  Some 
modifications  of  this  operation  are  adopted  ;  Mr.  Stokes,'^  of  Dublin,  instead 
of  ligaturing  the  neck  of  the  sac,  opens  it  and  inserts  through  the  opened 
neck,  and  close  up  to  the  abdominal  ring,  one  or  more  deep  carbohsed 
sutures,  according  to  the  size,  width,  and  depth  of  the  neck,  and  then  approxi- 
mates the  pillars  of  the  ring  by  sutures  of  a  more  durable  material.  This  he 
terms  the  cure  by  the  peritoneal  and  intercolumnar  suture. 

Mr.  Hardie^  of  Manchester,  on  the  other  hand,  advocates  passing  the 
ligature  not  only  around  the  neck  of  the  sac,  but  around  the  transversalis 
fascia  as  well.  In  the  operation  he  exposes  and  divides  the  intercolumnar 
fascia,  and  includes  in  his  ligature  everything  below  it,  aiming  at  surrounding 
a  considerable  thickness  of  tissue.  He  avoids  wounding  the  cord,  by  punc- 
turing the  peritoneum  with  the  needle-point  just  before  coming  to  it  and 
crossing  the  neck  of  the  sac,  puncturing  the  peritoneum  again  on  the  other 
side,  and  so  leaving  a  small  portion  of  the  sac  not  included  in  the  ligature. 

'  See  also  an  address  by  Sir.  W.  MacCormac  ('  Brit.  Med.  Journ.'  Aug.  2,  1884)  for  an 
interesting  series  of  16  operations  for  the  radical  cure  of  hernia  by  excision  of  the  sac. 
-  '  Dublin  Journal  of  Medical  Science,'  Feb.  1884,  p.  97. 
'  '  Medical  Chronicle,'  June  1885,  p.  177. 
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Mr.  Fitzgerald  '  of  Melbourne  has  devised  an  operation  for  sewing  the  walls 
of  the  spermatic  canal  together  by  a  crucial  stitch  of  gold  wire,  which  is  left 
buried  in  the  tissues.  This  is  effected  by  the  closure  of  the  canal  and  pillars 
of  the  ring  by  a  subcutaneous  cross-suture,  the  wire  being  crossed  like  a 
bootlace. 

Mr.  Bull  of  Dublin  recommends  closure  of  the  sac  by  torsion.  He  isolates 
the  sac  from  the  cord,  grasps  it  with  clamp- forceps  high  up  and  gives  six  half- 
turns,  and  then  ties  a  ligature  of  carbohsed  gut  tightly  round  the  neck.  The 
advantages  which  he  claims  for  this  operation  are,  a  more  thorough  closure 
of  that  portion  of  the  sac  situated  in  the  inguinal  canal,  a  tightening  and 
throwing  into  ridges  of  the  peritoneum  for  a  considerable  area  around  the 
abdominal  opening,  and  a  diminution  in  the  chance  of  septic  peritonitis. 

Dr.  Joseph  H.  Warren  of  Boston,  U.S.,  divides  the  neck  of  the  sac  with 
the  galvano-cautery  and  then  sews  the  divided  edges  of  the  sac  together  with 
carbohsed  gut  sutures  ;  completing  the  operation  by  refreshing  the  pillars  of 
the  ring  with  the  galvano-cautery  and  then  sewing  them  together  with  silver 
sutures,  which  are  left  buried.  The  object  of  the  use  of  the  galvano-cautery 
is  to  cause  an  abundant  exudation  of  plastic  material,  and  thus  to  increase 
the  strength  and  density  of  the  new  tissue  by  which  the  renewed  descent  of 
the  hernia  is  opposed. 

Finally,  the  radical  cure  of  hernia  by  the  injection  subcutaneously  of  an 
astringent  solution  into  and  near  the  canal  has  been  advocated  by  Drs. 
Heaton  and  Warren.^  The  object  of  this  injection  is  to  cause  inflammatory- 
action  around  the  neck  of  the  sac  and  by  cicatricial  contraction  effect  its. 
closure.  The  material  used  is  a  highly  concentrated  decoction  or  alcohohc 
solution  of  oak-bark.  Mr.  Keetley,  beheving  that  the  'subcutaneous' 
method  might  lead  to  disastrous  results,  makes  an  incision  down  to  the 
external  abdominal  ring  and  pushes  a  blunt  probe  through  the  external 
spermatic  fascia,  using  it  as  a  guide  for  his  cannula.  He  states  that  he  has 
operated  16  times,  and  in  '  most  cases  has  had  a  satisfactory  result.' ^  The 
proceeding  has,  however,  found  little  favour  in  this  country;  it  is  uncertain, 
painful,  and  protracted,  the  cure  occupying  from  two  to  six  months,  and  the 
operation  requhing  to  be  frequently  repeated. 

Hernio-  The  operation  for  strangulated  hernia  (called  sometimes  Herniotomy  or 

tomy.        Kelotomy)  differs  but  slightly  in  the  different  forms  of  hernia.    In  many 
particulars  it  is  the  same  in  all  forms. 

The  only  special  instruments  required  in  an  operation  for  hernia,  besides 
the  ordinary  contents  of  the  pocket-case,  and  an  extra  pair  of  forceps  with  a 
very  fine  bite,  are  the  hernia-knife  and  hernia-director.  The  knife  has  a 
probe-point,  and  only  a  very  short  cutting  edge,  so  as  to  endanger  the  bowel 
as  little  as  possible.  It  is  made  either  straight  or  curved,  the  latter  being 
the  most  convenient  shape  for  deep-seated  constrictions.  The  hernia-director 
as  usually  made  is  merely  a  common  director  much  broader  than  usual. 
The  object  of  this  breadth  is  to  push  away  the  bowel  from  the  edge  of  the 
knife  when  the  latter  is  passed  under  the  stricture.  Sometimes  the  director 
is  provided  with  wings  for  the  same  purpose.  It  is  also  advisable  to  have  a 
stout  double  ligature  ready  on  a  curved  needle  in  any  case  where  the  sac  may 
contain  much  omentum. 

'  'Brit.  Med.  Journ.'  Dec.  8,  188.3. 

^  See  a  '  Practical  Treatise  on  Hernia,'    Boston,  Osgood  &  Co. ;  and  also  '  Dublin 
Beview,'  Feb.  1882. 

'  '  Index  of  Surgci-y,'  p.  21G. 
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A  free  incision  is  made  over  the  tumour  by  pinching  up  a  fold  of  skin  and 
subcutaneous  tissue  and  dividing  it.  Then  the  surgeon  cuts  down  with  care 
on  to  the  sac  which  invests  the  hernia.  This  is  usually  done  by  pinching  up 
the  successive  layers  of  fascia,  making  a  small  hole  in  them,  and  dividing 
them  on  a  director  to  the  extent  of  the  original  wound.  When  the  sac  is 
fairly  exposed  the  surgeon  may  examine  the  structures  around  its  neck  care- 
fully, pass  his  director  under  any  of  them  which  seem  to  be  constricting  the 
hernia,  make  a  sufficient  incision  into  them  with  the  hernia-knife,  and  then 
try  to  reduce  the  hernia.  This  will  often  succeed  when  the  stricture  is 
entirely  external  to  the  sac.    The  hernia  being  reduced,  the  wound  is  sewn 

up.    But  if  this  attempt  has  failed,  or  if,  from 
/^  whatever  cause,  the  surgeon  is  unwilling  to 

try  it,  the  sac  is  next  to  be  divided.  This 
should  be  done  with  all  imaginable  care.  If 
the  tension  is  not  very  great  it  is  better  to  pinch 
up  a  fold  and  divide  it,  with  the  edge  of  the 
knife  turned  horizontally  so  as  not  to  endanger 
the  gut,  much  in  the  same  way  as  the  sheath 
of  an  artery  is  opened.  When  the  sac  is  too 
tense  to  permit  this,  it  must  be  gently  scratched 
through  till  the  fluid  or  gut  underneath  is 
reached.  In  the  great  majority  of  cases  there 
is  some  fluid  in  the  sac,  the  escape  of  which 
gives  conclusive  proof  that  the  sac  has  been 
opened  ;  but  in  some  instances  the  gut  and  the 
sac  are  completely  in  apposition,  and  if  the 
greatest  care  be  not  used,  the  bowel  may  be 
wounded,  as  has  often  happened.  The  little 
hole  in  the  sac  is  enlarged  on  a  director  freely 
enough  to  allow  a  complete  view  of  the  whole 
contents  of  the  sac.  The  surgeon  passes  his 
finger  along  the  gut  or  omentum  to  the  ring, 
and  then  feels  the  stricture  with  his  nail.  He 
carries  the  hernia-director  along  his  nail  under 
the  stricture,  and  then  insinuates  the  cuttmg 
edge  of  the  hernia-knife  beneath  the  constrict- 
ing band  and  divides  it  to  a  very  slight  extent. 
If  this  does  not  allow  the  easy  reduction  of  the  hernia,  another  little  nick 
must  be  made  in  the  same  or  another  part  of  the  stricture,  so  that  the  bowel 
can  be  reduced  without  dangerous  violence.  Filially,  the  reality  of  the  re- 
duction must  be  put  beyond  doubt  by  passmg  the  finger  through  into  the 
peritoneal  cavity,  and  then  the  wound  is  to  be  sewn  up  and  a  pad  and 
bandage  applied. 

Every  step  in  the  operation  thus  summarily  described  has  its  own  diffi- 
culties and  dangers,  and  presents  many  points  for  observation.  I  will  try 
briefly  to  indicate  those  which  are  most  important. 

In  the  first  place,  with  reference  to  cutting  down  upon  the  sac.  It  is  a 
matter  of  great  consequence  for  the  rapid  and  satisfactory  performance  of  the 
operation  to  be  able  clearly  to  recognise  the  sac  from  the  membranes  which 
suiTound  it ;  nor  is  this  at  all  easy.  The  subperitoneal  fat  often  so  closely 
resembles  the  omentum  that  the  operator  is  tempted  to  tliiiik  that  he  has 
opened  the  sac  without  knowing  it.    But  on  trying  to  pass  his  finger  round 
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the  supposed  omentum  and  up  into  the  peritoneal  ring,  he  will  find  tliiit 
he  cannot  do  so,  and  the  error  will  be  manifest.  Much  time  is  sometimts 
lost  in  carefully  dealing  with  membranes  taken  for  the  sac  which  are  merely 
the  investing  fasciaj  or  the  membraniform  layers  of  the  common  cellular 
tissue.  But  the  sac  is  usually  recognised  by  its  more  distinctly  fibrous 
appearance,  and  by  the  colour  of  the  fluid  which  is  seen  through  it. 

Formerly  the  question  of  the  advisability  or  not  of  opening  the  sac  was 
considered  to  be  one  of  great  moment,  and  much  has  been  written  on  the 
subject.  But  in  the  present  day  the  matter  is  regarded  as  of  little  importance. 
The  great  objection  which  was  formerly  urged  agauist  opening  the  sac  was 
that  it  necessitated  opening  the  peritoneal  cavity.  At  the  present  time  the 
improved  treatment  of  wounds  and  the  adoption  of  antiseptic  principles  has 
done  away  with  the  weight  of  this  objection.  And  though,  even  now,  it  would 
not  be  right  to  say  that  the  sac  must  necessarily  be  opened  in  every  case  as 
a  matter  of  routine,  still  the  advantages  to  be  gained  by  doing  so  appear,  in 
the  majority  of  cases,  to  far  counterbalance  the  disadvantages  which  might 
arise  from  adopting  the  opposite  course.  These  advantages  are,  first,  that 
the  surgeon  is  enabled  to  inspect  the  con- 
tents of  the  sac  and  ascertain  the  condition 
of  the  gut ;  secondly,  that  he  runs  no  risk  of 
returning  the  bowel  with  the  strangulation 
unreheved,  as  might  happen  if  it  were  due 
to  a  band  within  the  sac  and  the  sac  were 
not  opened  ;  thirdly,  that  he  does  not  return 
into  the  peritoneal  cavity  the  fluid  in  the 
sac,  which  is  often  mixed  with  blood  and 
inflammatory  exudation  ;  fourthly,  that  he 
can  adopt  more  efficient  means  for  the  perma- 
nent closure  of  the  sac  and  the  radical  cm-e 
of  the  hernia. 

The  seat  of  stricture  varies  much  for 
different  kinds  of  hernia.  In  those  forms 
(as  the  femoral)  which  are  surromided  by 
very  tight  fibrous  structures,  these  are  very 
liable  to  be  the  agents,  or  at  least  the  chief 
agents,  of  constriction  ;  while  in  other  cases 
the  sac  itself  is  alone  concerned  in  pro- 
ducing the  strangulation,  which  will  last 
even  when  the  sac  and  its  contents  have 
been  liberated  from  all  the  surrounding 
parts,  as  in  reduction  en  masse.  This  is 
partly  illustrated  by  the  accompanying  case 
and  drawing.  In  such  cases  it  is  evident 
that  the  constriction  cannot  be  relieved  without  opening  the  sac;  and  in 
many  cases  where  the  main  agent  of  strangulation  is  anatomically  external 
to  the  sac,  such  as  the  deep  crural  arch  or  Gimbernat's  ligament  in 
femoral  hernia,  yet  it  has  become  so  buried  in  and  incorporated  with  the 
neck  of  the  sac  that  practically  it  is  impossible  to  divide  it  external  to  the 
tumour. 

When  the  sac  is  opened  the  nature  of  the  fluid  which  it  contains  should 
be  noticed  in  respect  of  prognosis.  If  it  be  merely  thin  serum  it  is  so  far 
favourable.    Flakes  of  lymph  speak  of  commencing  inflammation  of  the 


Fig.  320.  Straugiilatiou  of  a  heruial  tumour 
by  the  neck  of  tlie  sac,  at  tlie  internal 
abdominal  ring.  Tliis  preparation  was 
taken  from  the  body  of  a  patient  who 
was  admitted  witli  a  strangulated  lieniia 
the  size  of  a  man's  fist.  Att-onipts  at 
reduction  were  made  in  vain ;  tlicu  tlie 
patient  was  put  into  a  warm  liath,  and 
fresh  attempts  were  no  doubt  made,  as  the 
tumour  suddenly  disappeared,  althouph 
at  tlie  time  the  heniia  was  said  to  have 
disappeared  without  being  touched.  The 
man  died  six  and  a  half  hours  afterwanis, 
nnoperated  on.  The  hernial  tumour  was 
found  to  be  entirely  within  the  inguinal 
canal,  the  external  ring  being  quite  free. 
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bowel ;  '  blood,  of  bruising  by  taxis  or  unusual  congestion  from  tight  stric- 
ture ;  a  dark,  sanious,  foetid  condition,  of  commencing  gangrene  ;  and  bubbles 
of  gas,  of  perforation  of  the  bowel,  which,  if  not  gangrenous,  is  ruptured  or 
ulcerated,  and  should  be  carefully  examined  in  order  to  detect  the  spot. 

Now,  the  stricture  being  divided,  the  condition  of  the  sac  and  of  the  hernia 
absorbs  the  most  careful  attention  of  the  operator.  If  there  is  both  omentum 
and  gut  m  the  sac  the  first  point  will  be  so  to  disengage  them  from  each 
other  that  the  latter  can  be  separately  returned.  In  some  cases  the  whole 
sac  is  closely  Uned  with  omentum,  and  w^hen  this  is  the  case  there  is  the 

strongest  reason  for  apprehend- 


iug  that  it  is  a  case  of  what  Sir 
P.  Hewett  has  so  well  described 
as  '  an  omental  sac,'  in  which  Omental 
the  bowel  descends  into  the 
centre  of  a  mass  of  omentum, 
and  is  constricted  within  the  sac 
so  formed  by  the  thickening  of 
the  tissue  at  its  neck.  This 
may  happen  in  any  form  of 
hernia,  though  it  is  most  com- 
mon, I  think,  ill  the  umbilical. 
In  such  cases  the  omentum  must 
be  carefully  torn  or  scratched 
through  until  the  bowel  is  found 
inside,  when  the  finger  must  be 
passed  along   the  bowel,  the 
director  inserted  below  the  ring 
of  the  omentum,  and  the  con- 
striction incised  just  sufficiently 
to  admit  of  the  return  of  the 
bowel.    Of  course,  in  so  dealing 
with  a  vascular  structure  hke 
the  omentum,  haemorrhage  may 
be  caused ;  but  unless  the  omen- 
tum be  divided  the  relief  of  the 
strangulation  is  impossible. 

FIG.  321    An  '  omental  sac,' from  a  case  iu  which  the  stric-         The    Omentum   being    Ulira-  Treatment 

T.:iT.lfT^tt:i^:^''l^^^^  veiled,  or  if  necessary  divided,  '^l^ 

faLtanWhb^^^^^^^^^^^^  the  bowel  is  exposed ;  or  if  there  latedbowei. 

'^^^^^^^^^^^^'^^  be  no  omentum  in  the  sac  the 

sac  ;  d,  the  wound  made  in  the  operation  ;  e,  the  testicle  cOmeS  illto  vieW  at  Once,  and 

Tliis  preparation  is  from  one  of  the  cases  referred  to  by  bu  &                                       n     .  n        i  , 

P.  Hewett  in  '  Med.-Chii-.  Trans.'  vol.  xXTii.,  and  is  in  the  SUrgeOn  haS  tO  decide  what 

Museum  of  St.  George's  Hospital.  -.i    •,       t       n'  t 

to  do  With  it.  In  all  ordinary 
cases  the  decision  is  instantaneous,  and  the  gut  is  reduced  at  once,  for  it  is 
important  not  to  expose  it  to  the  air  a  moment  longer  than  is  necessary.  But 
it  is  by  no  means  easy  to  reduce  a  large  tense  mass  of  bowel  even  when  one  has 
it  in  one's  hands,  and  much  patience  and  care  are  necessary  to  avoid  bursting 


'  As  a  surgical  curiosity  I  may  mention  the  presence  of  a  loose  body  in  the  hernial 
sac,  an  example  of  which  is  related  in  '  Path.  Soc.  Trans.'  vol.  xv.  p.  90.  These  loose 
bodies  bear  considerable  resemblance  to  the  loose  cartilages.  They  are  formed  by  aggre- 
gations of  lymph  and  fibroid  tissue,  often,  as  it  seems,  in  appendices  epiploica',  which 
then  become  detached  :  sometimes,  perhaps,  as  the  result  of  contusion. 
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it.  In  dealing  With  a  large  mass  of  bowel  the  operator  should  try  to  pass 
one  end  back  at  a  tune  (and  if  the  upper  end  can  be  distinguished  from  ti  c 
Wl  ttoThe         '^'1  '^''''^  content^?  tl! 

12n  nf  t I    t     r"'^  'T^^'^'^  P^^'^^""^  With  a  kneading 

motion  of  the  two  hands.  An  assistant  steadies  the  rest  of  the  bowel  and 
follows  the  movements  of  the  surgeon.  When  once  a  part  of  the  gut  is 
reduced  the  rest  soon  follows.  Operators  have  even  found  it  necessfry  in 
cases  of  extreme  distension  of  the  bowels  to  prick  them  in  one  or  two  places 
with  a  needle  and  evacuate  the  air  from  them.  As  they  collapse  and  the 
three  coats  slide  on  each  other  the  punctures  in  them  no  longer  correspond 
so  that  no  extravasation  of  faeces  follows.  But  this  cannot  be  necessary 
except  m  very  rare  cases. 

If  the  bowel  is  found  ruptured  by  previous  taxis,  or  if  it  gives  way  during 
the  efforts  at  reduction,  yet  is  tolerably  healthy,  the  rent  should  be  sewn  up 
with  the  continuous  suture,  and  the  bowel  returned  ;  '  and  the  same  course 
should  be  followed  m  case  of  an  accidental  wound  or  puncture  with  the  knife. 

The  bowel  may  be  ulcerated  at  the  seat  of  stricture  though  healthy  m 
other  parts.    This  ulceration  begins  on  the  mucous  surface,  and  is  always 
seen  to  be  more  extensive  on  the  inner  than  the  outer  face  of  the  bowel,  even 
when  it  has  penetrated  all  the  coats  of  the  gut.    It  may  therefore  be  going 
on  Avithout  being  at  all  perceptible  externaUy ;  and  for  this  reason,  and  also 
because  traction  on  the  weakened  bowel  may  break  it  dovm,  while  it  other- 
wise might  recover,  I  think  the  advice  generally  given,  to  draw  the  herniated 
bowel  down  so  as  to  examine  the  part  constricted  and  ascertain  the  absence 
of  such  ulceration,  is  mistaken,  and  I  would  only  do  so  if  the  escape  of  air. 
shows  that  perforation  has  occurred  somewhere.    The  reduction  of  a  bowel 
m  which  such  ulceration  is  impending  is  by  no  means  necessarily  fatal.  I 
have  seen  many  cases  in  which  after  a  few  days  f^cal  fistula  has  folloAved,  in 
all  probability  from  this  cause,  yet  the  patient  has  completely  recovered.  The 
ulcerated  part  has  been  shut  off  from  the  general  peritoneal  ea^atyby  inflam- 
matory effusion  before  perforation  has  occm-red.    These  fistula  sometunes 
remain  permanent,  but  more  frequently  contract  and  ultimately  heal. 

In  all  states  of  inflammatory  degeneration  short  of  gangrene,  I  think  the 
counsel  given  by  Aston  Key  to  reduce  the  bowel  into  the  peritoneal  cavity  is 
judicious.    It  is  more  Hkely  to  recover  itself  there  than  if  left  protruding  ; 
and  if  it  does  not  do  so  ftecal  extravasation  into  the  peritoneal  cavity  is  by 
no  means  common.    On  this  subject,  however,  every  operator  must  follow 
his  own  judgment.  There  is  no  question  that  a  gangrenous  bowel,  including 
one  in  which  gangrene,  though  possibly  not  present,  is  absolutely  commencing, 
should  be  left  in  the  sac,  the  stricture  ha\ang  been  freely  divided.    And  it  is 
better,  I  think,  to  lay  the  gut  open  and  attach  it  round  the  wound,  not  because 
there  is  any  chance  of  its  receding  into  the  belly— for  it  is  glued  to  the  neck 
of  the  sac  by  inflammatory  adhesions— but  in  order  that  the  rest  of  the  wound 
may  be  united  and  a  free  exit  left  for  ffeces  at  the  artificial  anus.  Some 
operators  cut  away  the  gangrenous  part  of  the  bowel  and  attach  the  two 
ends  of  the  wound. ^   And  others,  again,  excise  the  gangrenous  piece,  restore 
the  continuity  of  the  bowel,  and  return  it  into  the  abdomen.^    Gangrene  of 


'  For  a  case  in  which  thii;  was  done  with  perfect  success  see  a  paper  entitled  '  Re- 
marks on  two  Cases  of  Strangulated  Hernia,'  in  the  '  St.  George's  Hospital  Reports,' 
vol.  iii. 

-  Byrd  of  111.  in  '  Trans,  of  Am.  Med.  Assoc'  1882. 

^  See  an  exhaustive  paper  by  Mr.  Makins  ('  St.  Thomas's  Hospital  Reports,'  1884),  in 
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the  gut,  if  complete,  is  unmistakable;  its  earlier  stages  are  marked  by- 
mottled  greenish  discolouration  of  the  boAvel,  loss  of  lustre,  and  formation  of 
blebs  mider  its  serous  coat,  as  well  as  by  the  before-mentioned  characters  of 
the  serimi  in  the  sac. 

The  practice  of  different  surgeons  differs  in  dealing  with  the  omentum  ^ 
when  in  a  morbid  state,  either  from  bruising  or  inflammation.  At  St.  guiated 
George's  Hospital  our  practice  is  to  surround  it  at  its  neck  with  a  stout  omentum, 
double  Hgature  and  cut  it  off",  returning  the  stump  into  the  abdomen ;  the  liga- 
ture consists  of  either  carbohsed  silk  or  catgut,  the  ends  of  which  are  cut  off 
short ;  and  this  seems  as  successful  as  any  other  plan.  Others  prefer  simply 
to  leave  it  in  the  wound— a  plan  which  has  the  assumed  advantage  that  the 
omentum  becomes  consohdated  to  the  ring  and  may  act  as  a  plug,  preventing 
the  return  of  the  hernia  ;  but  it  has  the  drawbacks  of  prolonged  suppuration 
in  the  unhealthy  mass,  and  possible  imperfect  closure  of-  the  ring,  so  that 
instead  of  being  obstructed  it  may  be,  on  the  contrary,  kept  permanently 
open.  Others,  again,  having  cut  off  the  omentum,  tie  each  vessel  which  they 
find  bleeding  in  it.  If  this  plan  is  adopted,  it  is  best  to  secure  the  neck 
with  a  clamp  before  cutting  the  mass  away.  The  objection  to  it  is  that 
vessels  which  do  not  show  while  exposed  may  bleed  on  bemg  returned  into 
the  abdomen.  On  the  whole,  I  have  seen  no  reason  to  try  any  other  than  the 
first  method.    When  the  omentum  adheres  to  the  sac  it  should  be  removed. 

If  the  gut  be  adherent  to  the  sac  it  is  j)robable  that  the  adhesions  will  be 
too  extensive  to  be  separated ;  at  least  it  has  been  so  in  the  instances  which 
I  have  seen  ;  and  it  is  necessary  to  leave  the  bowel  where  it  is,  after  dividing 
the  stricture  freely.    But  it  is  a  very  unfavourable  element  in  the  prognosis. 

In  cases  of  suspected  reduction  cn  masse  the  operation  is  of  a  much  more  Operation 
compMcated  and  difficult  character.  The  external  opening  must  be  made  very  "g^lj^^fjon 
free  and  the  ring  must  be  clearly  exposed.    In  cases  of  inguinal  hernia  an  ew  musne. 
incision  is  made  on  a  director  up  the  spermatic  canal,  and  the  surgeon  feels 
with  his  finger  for  the  sac  or  the  bowel  as  the  case  may  be.    When  this  has 
been  found,  it  is,  if  possible,  to  be  exposed  by  incision  ;  in  any  case,  it  must 
be  drawn  gently  down  till  the  parts  are  fairly  in  sight.    Then  the  sac,  if  un- 
opened, is  to  be  freely  incised,  and  the  dissection  conducted  along  the  bowel- 
till  the  seat  of  stricture  is  reached  and  the  constrictmg  tissue  so  fully  divided 
that  the  finger  can  be  passed  along  the  bowel  without  resistance  into  the 
peritoneal  cavity  ;  and  not  till  he  is  perfectly  satisfied  that  no  further  con- 
striction exists  should  the  surgeon  try  to  reduce  the  intestine.    In  cases  of 
femoral  hernia  the  position  of  the  sac  is  probably  less  deep,  but  care  must 
be  taken  to  avoid  injuring  the  femoral  vein. 

The  proceeding  described  by  Mr.  Mitchell  Banks  and  Mr.  Bushton  itacUca 
Parker  (see  p.  691)  is  still  more  plamly  justifiable  in  operations  for  strangu- 
lated hernia  than  in  cases  where  no  strangulation  exists,  and  numerous  tomy. 
surgeons  have  made  more  or  less  deliberate  and  carefully  contrived  attempts 
to  obtain  a  radical  cure  after  herniotomy.  The  best  plan  seems  to  be  to  strip 
up  the  neck  of  the  sac  (possibly  encircled  by  more  or  less  of  the  fascia) 
till  the  interior  of  the  abdominal  wall  is  reached,  and  surround  it  with  two 
or  more  stout  catgut  ligatures  ;  and  in  inguinal  hernia  the  pillars  of  the  ring 
may  be  sewn  together,  though  Mr.  Parker  regards  this  as  superfluous. 

which  he  reviews  the  whole  of  the  moclern  work  in  this  department  of  surgery.  He 
records  the  result  in  55  cases,  of  which  29  proved  fatal.  See  also  an  interesting  case  by 
Mr.  Mitchell  Banks,  which  resulted  in  a  brilliant  success.  '  Med.  Times  and  Gazette,' 
vol.  i.  1885,  pp.  5G7,  002. 
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Whon  the  operation  is  completed  the  wound  is  to  be  carefully  adjusted 
and  dressed,  and  then  it  is  usual  to  put  on  pressure  with  pad  and  bandage. 
This  IS  perhaps  absolutely  necessary  only  when  the  patient  is  troubled  with 
cough,  in  which  case  the  gut  might  certainly  re-protrude  ;  and  I  have  seen 
it  do  so  even  under  the  pad,  requiring  the  wound  to  be  laid  open  and  the  gut 
reduced  afresh.  Under  ordinary  circumstances  the  bowel  would  probably 
remain  in  place  without  any  special  dressing  ;  but  the  pad  does  no  harm,  and 
gives  some  support  to  the  wound.  It  need  not  be  used  after  the  first  dressing. 
The  spica  bandage  is  put  over  the  pad,  as  figured  in  the  chapter  cn  Minok 

SUEGEKY, 

The  after-treatment  of  cases  of  hernia  which  go  on  favourably  is  generally 
very  simple.  No  length  of  constipation  is  now  held  to  necessitate  a  resort  to 
purgatives,  so  long  as  there  are  no  symptoms  calhng  for  their  admmistration. 
Cases  do  perfectly  well  in  which  the  bowels  do  not  act  for  a  fortnight,  and 
even  a  longer  period.  And  it  seems  most 
rational  to  avoid  any  disturbance  of  an 
intestine  which  has  just  undergone  so 
serious  an  ordeal  as  exposure  and  opera- 
tive reduction  involve.  Yet  the  indis- 
criminate resort  to  opium  and  the  extreme 
horror  of  purgatives  which  some  opera- 
tors display  appear  to  me  unnecessary. 
Unless  there  is  some  special  indication 
from  pain  or  restlessness,  or  some  threat- 
ening of  peritonitis,  I  see  no  reason  for 
"administering  opium,  unless  perhaps  a 
single  dose  or  single  subcutaneous  in- 
jection to  procure  tranquil  sleep  after  the 
operation.  And  when  the  abdomen  is 
becoming  distended  from  constipation 
much  relief  will  be  found  from  evacuation 
of  the  bowels  by  an  enema,  or,  if  there  is 
also  a  foul  state  of  the  tongue,  by  a  gentle 
purgative. 

A  few  other  points  deserve  notice  in 
speaking  of  the  phenomena  of  strangu- 
lation, and  of  the  operation  for  its  relief. 
In  the  first  place,  I  would  observe  that 
although  the  taxis,  if  successful  in  wholly 
reducing  the  bowel,  is  hardly  ever  fol- 
lowed by  any  symptoms  whatever  (so 
that  the  patient  is  at  once  restored  to 
his  usual  health),  yet  this  is  not  always  the  case.  I  have  seen  two  or  three 
cases,  in  the  course  of  an  experience  of  about  a  quarter  of  a  century,  in 
which  peritonitis  has  persisted  after  the  reduction  of  the  bowel,  and  has 
proved  fatal.'  And  a  case  lately  occurred  under  my  care  in  which  after 
the  reduction  of  the  herniated  intestine  it  sloughed,  and  the  patient  died 
about  ten  days  after  the  reduction  with  very  obscure  symptoms,  which  after- 
wards were  found  to  depend  on  gangrene  of  the  bowel  formerly  contained  in 
the  sac,  without  any  general  peritonitis. 


Fig 


Contraction  of  the  bowel  after  stran- 
gulation. The  portion  which  has  been  in  the 
hernial  sac  is  so  contracted  that,  at  the  time 
of  examination,  water  would  hardly  flow 
tlirough  it.  The  bowel  above  is  much  dilated  ; 
tliat  below  is  of  the  natural  calibre.  The 
contraction  is  due  to  induration  and  thicken- 
ing of  all  the  coats  of  the  bowel.  The  patient, 
a  wonian,  had  been  operated  on  for  femoral 
liemia.  At  the  operation  tlic  bowel  was  found 
considerably  inflamed.  She  went  on  pretty 
well  for  a  time,  complaining,  however,  occa- 
sionally of  griping  and  constipation.  The 
wound  healed,  and  a  truss  was  fitted  about  a 
month  after  the  operation,  but  the  griping 
and  constipation  became  worse,  and  about 
eight  weeks  after  the  operation  she  died 
quite  suddenly,  as  if  from  perforation  of  the 
bowel.  On  post-mortem  examination,  how- 
ever, no  perforation  was  found,  nor  any  peri- 
tonitis, but  the  bowel  was  nuich  ulcerated  ou 
its  mucous  surface.— St.  George's  Hospital 
Museum,  Ser.  ix.Ko.  84c. 


One  of  these  cases  is  reported  in  the  '  St.  George's  Hospital  Reports,'  vol.  iii.  p.  32G. 
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The  bowel  after  strangulation,  though  neither  ulcerated  nov  gangrenous, 
is  often  so  inflamed  as  to  be  unable  to  resume  its  functions  at  once.  Thus, 
even  after  the  complete  reduction  of  the  bowel,  constipation  and  vomiting  not 
unfrequently  continue  ;  in  fact,  constipation  without  vomiting  almost  invari- 
ably follows  strangulation,  and  is,  no  doubt,  salutary,  as  providing  rest  for  the 
injured  intestines.  But  sometimes  it  appears  as  if  the  bowel  were  more  per- 
manently injured,  as  it  was  in  the  case  from  which  the  accompanying  figure 
was  taken,  in  which  the  bowel  which  has  been  strangulated  is  seen  much 
thickened,  narrowed,  and  obviously  incapable  of  the  natural  action,  and  the 
distension  of  the  bowel  above  the  seat  of  stricture  is  considerable.  The 
history  shows  this  to  have  been  the  result  of  the  inflammation  caused  by  the 
stricture. 

Peritonitis  after  the  operation  for  hernia  is  a  very  common  cause  of  death,  Peritonitis 
being  sometimes  connected  with  inflammation  of  the  bowel ;  at  others,  with  operation, 
inflammation  spreading  from  the  wound.  It  must  be  treated  by  free  leeching, 
if  the  symptoms  are  those  of  the  acute  form  of  the  disease,  viz.  fever,  rapid 
and  hard  pulse,  great  pain  in  the  belly,  with  frequent  vomiting  and  tym- 
panitis. After  the  leeches  bleeding  should  be  encouraged  by  warm  fomenta- 
tions, and  the  addition  of  mercury  to  the  opium  which  is  indicated  in  aU 
forms  of  traumatic  peritonitis  may  be  useful.  The  low  form  of  peritonitis  is 
even  more  fatal,  in  which  there  is  little  pain  and  a  low  irritable  pulse,  with  dry 
brown  tongue,  the  nature  of  the  afiection  being  marked  rather  by  vomiting  and 
tympanitis  than  by  any  other  more  definite  symptoms.  In  such  cases  the 
peritoneal  cavity  will  be  found  filled  with  purulent  serum,  and  there  will  most 
likely  be  pus  diffused  among  the  meshes  of  the  subperitoneal  tissue.  Here 
reliance  must  be  placed  mainly  on  opium,  stimulants,  and  fomentations,  all 
depressing  measures  being  avoided  ;  but  the  treatment  is  rarely  successful. 

Two  different  conditions  lead  to  the  discharge  of  feeces  from  the  wound  Artificial 
after  operation,  which  ought  to  be  distinguished  from  each  other  by  appro- 
priate  names.     They  are,  however,  usually  confounded  under  the  common 
designation  of  '  artificial  anus,'  which  is  only  appropriate  to  one  of  them. 
The  one,  which  should  be  called /cecal  fistula,  depends  on  the  ulceration  of  Fsecal 
the  bowel  in  the  course  of  the  stricture  which  has  been  above  described.    A  ^s*'^^"- 
portion  of  the  fasces  passes  from  the  wound,  but  another  portion  usually,  if 
not  always,  is  voided  by  the  natural  passage.    In  this  case,  as  the  ulceration 
has  made  its  way  from  the  interior  or  mucous  surface,  it  has  caused  a 
limited  inflammation  of  the  serous  coat,  by  which  the  ulcerated  portion  of 
the  bowel  has  been  glued  to  the  parietal  peritoneum  coating  the  wound,  the 
discharge  from  the  bowel  is  directed  externally,  and  thus  extravasation  of 
faeces  into  the  peritoneal  cavity  is,  under  ordinary  circumstances,  prevented. 

If  this  should  not  be  the  case,  profound  collapse  occurs,  speedily  followed 
by  death.  More  commonly,  however,  there  is  no  very  great  inconvenience  con- 
nected with  this  accident  beyond  the  appearance  of  fajces  in  the  discharge — 
an  event  which  may  be  apprehended  when  the  gut  has  been  seen  at  the  time 
of  operation  to  be  much  inflamed,  and  when  (with  or  without  preliminary 
pain  in  the  wound)  the  discharge  has  been  noticed  to  be  foul  and  oflensive. 
I  have  seen  many  such  cases  terminate  in  complete  recovery,  the  fteces 
passing  by  the  anus  in  gradually  increasing  quantity  until  the  fistula  has 
been  soundly  healed.  Beyond  rest  in  bed  and  avoidance  of  constipation  I  do 
not  know  any  treatment  which  can  be  adopted,  nor  in  cases  where  the  fistula 
has  remained  permanent  have  I  ever  heard  any  surgical  measures  proposed. 
It  would,  no  doubt,  be  possible  to  cut  into  the  abdominal  cavity  and  trace  the 
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bowel  to  the  adherent  part,  wlien  the  ulcerated  opening  might  be  clamped 
and  Its  edges  then  refreshed  and  sewn  up  ;  but  it  would  be  a  very  dangerous 
measure  I  am  under  the  impression,  however,  that  such  an  operation  has 
been  performed,  though  I  cannot  refer  to  it.  Mr.  Parker  (op.  cit  p  20) 
relates  a  case  na  which  the  fa3cal  fistula  was  successfully  closed  by  operation 
the  ulcerated  bowel  being  still  in  the  hernial  sac. 

But  the  condition  to  which  the  name  of  artificial  anus  is  appropriate,  and 
to  which  It  should  be  restricted,  is  that  which  is  shown  by  the  annexed  illus- 
trations. It  is  caused  by  gangrene  of  a  considerable  portion  of  the  wall  of 
the  gut,  leading  to  a  state  of  parts  which  can  only  be  remedied  by  a  surgical 
operation.  Whilst  the  ga.ngrenous  part  of  the  bowel  has  been  separating 
the  hvmg  portions  have  been  contracting  adhesions  to  the  parietal  peritoneum' 
and  the  bowel,  bent  at  an  angle,  is  found  (as  in  Fig.  .32.3,  a)  adherent  to  the 
wall  of  the  belly  all  round.  The  superficial  gangrenous  portion  of  the 
Imuckle  of  intestine  having  come  away,  a  large  orifice  is  left  (as  shovm  in 


Fjg.  323.  A,  the  internal,  and  B,  the  external,  -news  of  a  preparation  showing  the  state  of  parts  in  artificial 
anus  after  an  operation  for  femoral  hernia. 

In  the  first  figure  may  be  seen  the  larger  size  of  the  coil  of  intestine  (a)  which  is  nearer  the  stomach  and 
has  transmitted  the  fajces,  in  comparisou  with  that  of  the  lower  coil  (6),  the  very  acute  angle  at  which 
they  join,  and  the  small  extent  of  the  union  of  their  internal  or  peritoneal  surfaces.  In  it  mar  be  <een 
the  aspect  of  the  opening  on  the  skin,  and  the  projecting  septum  (the  eperon  of  Dupujtren)  wiiicli 
divides  it  into  two  parts,  and  which  must  be  destroyed,  in  order  that  fiecal  matter  can  p'ass  from  the 
upper  to  the  lower  part  of  the  bowel.  The  projection  of  this  septum  would  doubtless  have  increased  had 
the  patient  lived  longer.  She  was  pregnant,  and  died  after  miscarriage  about  tliree  weeks  from  the  ilaU' 
of  the  operation.— St.  George's  Hospital  Museum,  Ser.  is.  No.  102. 

Fig.  b),  in  which  the  upper  and  lower  coil  are  seen  to  open,  much  like  the 
muzzle  of  a  double-barrelled  gun,  except  that  one  is  larger  than  the  other, 
especially  after  a  time.  For  the  lower  coil  of  intestine  (&),  as  it  no  longer 
transmits  any  faeces,  shrinks  up  and  becomes  smaller  than  the  upper,  some- 
times almost  obhterated  and  cord-like.  The  septum  between  the  two  orifices- 
called  by  Dupuytren  the  eperon,  or  spur,  on  account  of  its  prominence— is 
formed  by  the  posterior  wall  of  the  intestine  at  the  junction  of  the  two  coils, 
and  it  is  projected  forward  by  the  bowels  which  he  in  the  receding  angle  be- 
tween the  two.  The  angle  of  junction  is  generally  very  acute,  and  this  spur 
is  sometimes  of  considerable  length.  It  is  this  projection  which  diverts  the 
ffEces  from  the  upper  bowel  through  the  skin  wound  and  prevents  them  from 
passing  into  the  lower  part  of  the  bowel.  Therefore,  so  long  as  this  spur 
remains,  the  condition  is  incurable,  and  the  first  step  in  the  surgical  treat- 
ment of  artificial  anus  is  so  far  to  destroy  the  ^^leron  as  to  permit  tlie  passage 
of  ffeces  directly  from  the  upper  into  the  lower  bowel.  This  is  effected  by  the 
gradual  pressure  of  Dupuytren's  enterotome.  One  blade  being  passed  up  each 
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of  the  coils  of  bowel  as  high  as  is  deemed  necessary,  the  two  are  connected 
together  and  are  brought  into  close  contact  by  means  of  the  screw.  This  is 
twisted  tighter  and  tighter  as  may  be  necessary  until  the  instrument  ulcerates 
through  the  walls  of  both  intestines  and  drops  off.  While  this  ulceration  is 
in  progress,  the  peritoneal  surfaces  of  the  two  coil^of  intestine  pour  out  lymph 
and  adhere  together  all  round  the  portion  included  in  the  blades  of  the  entero- 
tome.  This  prevents  any  effusion  of  feeces  into  the  peritoneal  cavity.  The 
contents  of  the  upper  bowel  (a)  now  pass  freely  into  the  lower  bowel  (6) 
within  the  peritoneal  cavity,  the  eperon  withers  away,  and  the  wound  con- 
tracts. It  may  possibly  heal  of  itself.  If 
not,  its  edges  must  be  cautiously  refreshed 
and  a  piece  of  skin  be  transplanted  into  the 
opening,  if  the  orifice  is  too  large  to  admit 
of  the  edges  being  brought  into  direct  con- 
tact. 

The  dangers  connected  with  this  opera- 
tion are  mainly  two.  One  is  that  a  coil  of 
bowel  may  lie  in  the  receding  angle  between 
the  two  coils  a  and  b,  Fig.  A,  and  this  may 
be  caught  or  bruised  by  the  enterotome.  To 
avoid  this  all  imaginable  care  should  be 
taken  to  examme  well  with  the  two  fore- 
fingers, in  order  to  make  sure  that  there  is 
nothing  except  the  walls  of  the  two  coils  of 
bowel  between  the  blades  of  the  instrument ; 
and  the  instrument  should  not  be  applied 
too  tightly  at  first,  but  should  be  screwed 
up  gradually  day  by  day  afterwards.  The 
other  danger  is  that  the  adhesions  may  not 
form  suflSciently,  and  that  the  faeces  may  escape  into  the  peritoneal  cavity.^ 

A  distinct  improvement  on  the  uncertain  and  tedious  operation  of  Dupuy-  Resection 
tren  has  been  adopted  of  late  years,  namely,  to  lay  open  the  abdominal  ^^j.^"^^®^ 
cavity,  excise  the  affected  portion  of  bowel,  and  sew  the  two  cut  ends  of  the  ficial  anus, 
gut  together  by  Lembert's  or  Jobert's  suture.    After  the  ends  are  thus  ap- 
proximated, the  edges  of  the  opening  in  the  parietes  are  pared  and  brought 
together  with  suture.    The  operation  is  undoubtedly  a  serious  one,  but  its 
dangers  would  not  appear  to  be  greater  than  those  of  Dupuytren's  operation, 
and  can  to  a  great  extent  be  guarded  against.    A  very  interesting  case  in 
which  this  proceeding  was  successfully  adopted  is  related  by  Mr.  Makins.^ 
The  whole  question  is.  discussed  by  this  gentleman,  in  his  paper  above  referred 
to,  in  the  St.  Thomas's  Hospital  Reports.   In  it  he  has  collected  statistics  of 
about  40  cases  of  resection  of  the  intestine  for  the  cure  of  artificial  anus,  in 
which  the  percentage  of  mortality  was  88  per  cent. 

We  must  now  speak  of  the  various  anatomical  forms  of  hernia,  and  of  the 
treatment  appropriate  to  each  ;  and  first  of  inguinal  hernia. 

Inguinal  hernia  is  divided  into  two  varieties,  according  to  the  position  of  ino-uin.ai 
the  neck  of  the  sac  with  regard  to  the  epigastric  artery.    If  the  neck  of  the  '^emia. 

'  The  past  experience  of  surgeons  in  the  use  of  the  enterotflme  has  been  summarised 
by  Dr.  Heimann  ('Deutsche  Med.  Wochenschr.'  Feb.  Ki,  1883),  quoted  in  the  'Lond. 
Med.  Kec'  May  1883.  Two  successful  cases  in  his  own  practice  are  recorded  by  Mr. 
Marsh,  '  Brit.  Med.  Journ.'  April  18,  188.5. 

■■^  '  Brit.  Med.  Journal,'  Aug.  30,  1884. 


Tig.  324.   Dupuytren's  enterotome. 
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DilTerent 
forms  of 
obliq^ue 
inguinal 
hernia. 


sac  be  internal  to  the  artery  it  is  called  a  direct  or  an  internal  hernia ;  if 
external,  an  oblique  or  external  hernia.  The  latter  is  much  the  more 
common.  The  oblique  variety  passes  out  through  the  internal  or  deep  abdo- 
minal ring,  traverses  the  spermatic  canal,  appears  below  the  skin  through  the 
external  or  superficial  ring,  and  then  drops  into  the  scrotum.  Its  coverings, 
therefore,  will  be  the  skin,  subcutaneous  tissue  and  superficial  fascia,  the 
intercolumnar  fascia,  the  cremaster  muscle,  the  infundibuliform  fascia'  tlie 
subperitoneal  cellular  tissue,  and  the  peritoneal  sac. 

There  are  numerous  forms  of  obhque  inguinal  hernia.  The  first  is  the  con- 
genital,  in  which  the  internal  abdominal  ring  and  the  infundibuliform  process 
of  the  peritoneum  have  never  been  obliterated,  but  the  general  peritoneal 
cavity  communicates  freely  with  the  cavity  of  the  tunica  vaginahs.  When 
such  a  communication  is  too  small  to  allow  the  passage  of  the  bowel  or 
omentum  it  may  give  rise  to  hydrocele.  Larger  communications  will  give 
rise  to  hernia.    An  example  is  figured  below  (Fig.  325)  in  which  this  com- 


FiG.  325.  Nou  closure  of  the  poucli  of  the 
tunica  vaginalis,  from  a  case  in  wiiioli 
this  state  of  things  existed  on  both 
sides.  On  this,  the  right  side,  tliere 
was  no  hernia,  the  ring  not  being  suf- 
ficiently distended.  But  ou  the  oppo- 
site side  a  hernia  existed,  which  was 
strangulated,  and  was  operated  on  with 
a  fatal  result.  The  patient  was  five 
months  old.— St.  George's  Hospital 
Museum,  Ser.  ix.  No.  82. 


Fig.  326.  Betained  testicle  and  sac  of  congenital  hernia,  seen 
from  the  ahdomen.  The  testis  is  the  globular  body  with  a 
narrow  neck  seen  on  the  left  side  of  the  drawing ;  the  more 
cylindrical  tumour,  to  the  right  and  behind  it,  is  the  hernial 
sac. 

The  scrotal  cord  is  attached  to  the  testicle  and  descends  bevond 
it  through  the  inguinal  canal,  and  the  gubernaculuin  is 
plainly  shown  in  the  iirep.wation  attached  to  the  testis.  The 
retained  testis  is  healthy  and  natural  in  character,  as  deter- 
mined by  the  microscope  ;  the  spermatic  cord  and  the  tes- 
ticle are  adherent  to  the  .abdominal  aspect  of  the  internal 
inguinal  ring. — St.  George's  Hospital  Museum,  Ser.  ix.  JIo.  91 . 


munication  existed  on  both  sides,  and  wall  serve  to  illustrate  the  state  of 
parts  which  predisposes  to  congenital  hernia.  Such  a  state  of  parts  may, 
however,  long  continue  before  the  hernia  actually  makes  its  appearance.  I 
have  known  the  hernia  to  show  itself  for  the  first  time  after  the  age  of  forty, 
and  even  later  periods  have  been  recorded.  By  congenital  hernia,  therefore, 
is  meant,  in  surgical  language,  not  precisely  a  hernia  originating  at  or  before 
birth,  but  a  hernia  which  takes  place  through  a  congenital  opening.  The 
peculiarity  of  congenital  inguinal  hernia  is  that  the  gut  and  testicle  are  in 
contact.  When  the  hernia  is  fully  formed  and  large  the  testicle  is  buried  in 
the  bowel,  instead  of  being  below  or  behind  the  tumour,  as  in  ordinary 
inguinal  hernia.  The  existence  of  a  congenital  hernia  may  generally  be 
surmised  by  the  history  of  its  sudden  descent,  in  contradistinction  to  the 
gradual  descent  of  an  acquired  hernia  ;  and  at  the  operation  the  presence  of 
the  testicle  in  the  sac  is  conclusive.  Congenital  hernia  may  be  known  in  the 
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infant  from  congenital  hydrocele  by  its  want  of  transparency,  the  hydrocele 
being  always  quite  transparent,  and  also  by  the  feeling  of  gurgling  in  the 
bowel,  which  is  rarely  absent. 


Fig.  327.  Diagram  of  congeni- 
tal inguinal  hernia.  The  pro- 
cess of  peritoneum  which 
passes  down  with  the  cord 
(funicular  process)  remains 
freely  open ;  the  general 
cavity  of  the  peritoneum 
is,  therefore,  identical  with 
that  of  the  tunica  vaginalis 
testis  forming  the  hernial 
sac,  the  bowel  contained  in 
which  is  in  direct  contact 
with  the  testicle. 


Fig.  328.  Diagr.am  of  the  (assumed)  con- 
dition of  the  parts  in  an  infantile  Iiernia. 
The  tunica  vaginalis  (1 )  is  closed  above, 
at  or  near  the  external  inguinal  ring, 
but  its  funicular  iiortion  is  open.  The 
bowel  in  the  hernial  sac  lies  behind  this 
funicular  portion,  and  is  rejiresented  in 
the  diagram  as  having  made  its  way 
between  the  funicular  process  and  the 
cord.  The  relation  of  the  sac  to  the 
cord  seems,  however,  to  be  variable. 
The  bowel  is  covered  in  cutting  down 
from  the  skin  by  three  layers  of  perito- 
neum, viz.  1  and  2,  the  opposite  surfaces 
of  the  funicular  process,  and  3  the  ante- 
rior layer  of  the  peritoneal  hernial  sac. 


Pig.  32!).  Anotlier  variety  of 
infantile  hernia  (the  en- 
cysted form).  The  bowel, 
instead  of  passing  behind 
t)ie  closed  funicular  process, 
has  distended  the  mem- 
brane which  closes  its  upper 
end,  and  has  pushed  itself 
into  the  funicular  process, 
the  upper  or  back  wall  of 
which  envelopes  it.  In  this 
case,  therefore,  the  hernial 
sac  is  furnished  by  the  fu- 
nicular process  itself,  and 
only  two  layers  of  perito- 
neum over  the  intestine. 


There  are  other  congenital  conditions  which  may  involve  the  existence  of  ^^^^^"^ 

inguinal  hernia.    Of  these  the  most  frequent  is  the  retention  of  the  testis  m  retained 

the  inguinal  canal.   This  keeps  the  internal  ring  patulous,  and  a  hernia  may  testi.s. 
easily  come  down  which  usually  adheres  to  the  testicle,  but  which  may  pass 


Fig.  330.  Diagram  of  the 
common  scrotal  hernia. 
The  tunica  vaginalis  is 
seen  behind  and  below,  and 
is  represented  as  distended 
with  a  certain  amount  of 
hydrocelic  fluid,  but  quite 
distinct  from  the  hernial 
.sac. 


Fig.  331.  Diagram  of  piu'tiiil 
obliteration  of  the  funicular 
process  to  illustrate  the  forma- 
tion of  the  hernia  'en  bissac' 
and  of  cysts  in  the  cord  (en- 
cysted hyiirocele  of  the  cord). 
The  cavity  of  the  tunica  vagi- 
nalis testis  is  closed  at  c  ;  the 
funicular  process  is  also  sepa- 
rated from  the  peritoneal  cavity 
at  a,  the  situation  of  the  ab- 
dominal ring.  There  Is  also 
another  septum  at  b.  When 
one  or  more  of  thes(!  septa  arc 
absent  or  imperfect  various 
conditions  occur,  as  explained 
in  the  text. 


Fig.  332.  Diagram  of  the  formation  nf 
the  '  hernia,  into  the  funicular  pro- 
cess of  tlie  peritoneum '  of  Birkett 
and  of  the  'heruie  en  bissac'  of 
French  authors.  Eeforring  to  the 
diagram  Fig.  331,  the  septum  or 
obliteration  at  c  is  supposed  to  be 
absent,  so  that  tlie  tunica  vaginalis 
is  open  as  high  as  the  septum,  b, 
which  is  imporfect,  or  has  given 
way  from  snmeaccidental  cause.  In 
the  diagr.am  the  septum  at  the  ex- 
tern.al  abdominal  ring,  a,  is  ilrawn 
as  being  widely  open,  but  strangu- 
lation may  occur  cither  in  this  sep- 
tum or  somewhat  lower  down  at  ft, 
or  at  both. 


beyond  it,  even  into  the  scrotum.  The  engraving  on  the  preceding  page 
(Fig.  82G)  illustrates  this.  It  shows  the  testicle,  which  is  adherent  to  the 
internal  inguinal  ring,  along  with  the  spermatic  cord,  and  has  evidently  been 
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occasionally  in  the  canal  and  at  other  times  in  the  ahdomen.  Connected  to 
the  testicle  is  a  hernial  sac,  which  can  travel  independently  of  the  testiclt- 
outside  the  inguinal  ring. 

In  all  cases  of  hernia  it  is  most  necessary  to  examine  the  scrotum  care- 
fully, and  if  it  is  found  that  the  testicle  has  not  descended  on  that  side,  then 
a  very  careful  examination  of  the  inguinal  canal  should  be  instituted,  in 
order  to  see  whether  the  testicle  is  detained  there,  and  if  any  bowel  can  be 
felt  to  adhere  to  it,  or  to  move  independently  of  it.  The  mere  retention  of 
the  testis  in  the  canal,  together  with  some  accidental  lesion,  will  produce 
pain  and  vomiting ;  and  if  constipation  be  also  accidentally  present,  I  have 
more  than  once  seen  the  case  mistaken  for  one  of  strangulated  hernia.  "When 
the  nature  of  the  case  is  plain,  if  symptoms  of  strangulation  be  present,  the 
operation  should  be  at  once  performed ;  and  it  is  better,  I  think,  to  remove 
the  misplaced  testicle.  Such  testicles  are  constant  sources  of  trouble,  and  it 
seems  very  dubious  whether  they  are  of  any  real  use. 

If  the  hernia  be  not  strangulated  the  patient  should  be  fitted  with  a  truss 
with  a  horseshoe-shaped  pad.  As  it  is  most  essential  that  in  these  cases  the 
pad  should  press  on  the  inguinal  canal  and  internal  ring  without  pressing  on 
the  testicle,  it  is  advisable  that  a  plaster-of-Paris  east  of  the  parts  should  be 
taken  and  the  pad  fashioned  on  this.  If  this  is  done  there  wiU  be  little  risk 
of  the  hernia  coming  down  and  becoming  perhaps  strangulated,  while  at 
the  same  time  the  truss  wiU  be  easily  borne  by  the  patient.  If  the  testicle 
is  liable  to  frequent  attacks  of  inflammation  it  may  be  worth  the  patient's 
while  to  submit  to  its  removal,  in  Avhich  case  the  hernial  sac  may  either  be 
left  unopened,  or  may  be  removed  and  its  neck  stitched  up  as  described  on 
p.  691. 

A'arious  The  next  form  of  oblique  hernia  is  that  described  by  Mr.  Hey  under  the 

oblique*  name  of  hernia  infantilis,  and  which  is  also  called  encysted  hernia.  In  this 
iuguinal  form  the  communication  between  the  peritoneal  ca-sdty  and  the  mfundibuh- 
hernia.  form  process  leadmg  into  the  tunica  vaginahs  is  obstructed  at  or  about  the 
external  (or  superficial)  ring,  but  the  process  itself  is  not  obhterated,  so  that 
the  cavity  of  the  tunica  vaginalis  extends  up  to  the  external  ring.  Then  a 
hernia  comes  down  and  generally  slips  behind  this  upper  prolongation  of  the 
tunica  vaginahs  (Fig.  328) ;  but  the  herniated  bowel  may  bury  itself  in  the 
upper  end  of  the  infundibuliform  process  and  thus  be  encysted  by  it  (Fig.  329). 
This  may  occur  in  consequence  of  adhesions  having  obstructed  the  neck  of  the 
infundibuliform  process  and  formed  a  membrane.  This  membrane,  being  dis- 
tended by  the  protruding  bowel,  forms  a  hernial  sac  for  it.' 

It  seems  certain  also  that  there  may  be  two  other  forms  of  congenital 
inguinal  hernia,  viz.  one  where  the  funicular  process  is  obliterated  at  its 

'  In  an  interesting  and  very  elaborate  i^aper  in  the  69th  vol.  of  the  '  Med.-Chir.  Trans.' 
Mr.  Lockwood  discusses  the  pathology  of  infantile  hernia.  He  shows  that  all  the  sijeei- 
mens  of  this  form  of  hernia  which  are  preserved  in  the  London  museums  are  of  the 
form  shown  in  Fig.  328,  and  he  argues  that  there  is  no  proof  of  the  theory  that  the  sac  of 
the  hernia  is  ever  formed,  as  suggested  in  the  text,  by  a  membrane  which  has  obstructed 
the  neck  of  the  infundibuliform  process.  The  cause  of  infantile  hernia  is  to  be  souglit, 
according  to  him,  in  the  action  of  the  gubernaculum  testis,  which  is  inserted  partly  into 
the  peritoneum  of  the  iliac  fossa  and  may  drag  it  down  into  the  infundibuliform  process 
in  front  of  the  bowel,  pressure  from  above  them  completing  the  protrusion,  and  tliis  may 
take  place  into  an  open  as  well  as  into  a  closed  tunica  vaginalis.  Thus  a  hernial  sac  is 
formed  which  hangs  down  from  the  ring  into  the  tunica  vaginalis,  and  is  often  seen  to  be 
attached  to  the  epididymis  by  a  vascular  fold  containing  muscle — the  remains  of  the 
gubernaculum.  The  paper  will  well  repay  study,  but  tlic  question  is  so  remote  from  prac- 
tice that  I  must  be  excused  from  referring  to  it  only  briefly. 
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lower  part,  so  that  it  is  not  in  communication  with  the  tmiica  vaginalis,  but 
the  upper  end  and  body  of  this  process  is  not  obliterated,  so  that  the  peri- 
toneal cavity  extends  down  to  the  testicle.  This  remains  usually  without 
any  hernia  till  the  commencement  of  adult  life,  when  in  some  violent  effort 
a  hernia  suddenly  comes  down  and  is  often  acutely  strangulated.  Or  the 
state  of  parts  may  have  been  that  which  has  just  been  described  as  the 
initial  stage  in  the  formation  of  mfantile  or  encysted  hernia,  i.e.  the  upper 
•end  of  the  funicular  process  may  have  been  obstructed,  and  this  obstructing 
medium  may  have  given  way,  causing  a  hernia  which  now  is  really  one  of 
the  congenital  form,  and  which  also  will  probably  be  acutely  strangulated. 
It  is  in  this  way  that  Mr.  Birkett  explains  the  indubitable  fact  of  the  frequent 
•occurrence  of  acutely  strangulated  inguinal  hernife,  in  some  of  which  the 
testicle  is  found  in  the  sac,  and  not  in  others.  Hey,  in  describing  his  infan- 
tile hernia,  has  pointed  out  that  the  membrane  which  shuts  off  the  cavity  of 
the  peritoneum  fi'om  the  expanded  or  infantile  tunica  vaginalis  (Fig,  328) 
may  give  way  again  and  admit  a  hernia  into  the  cavity  containing  the  testicle, 
the  hernia  being  therefore  of  the  congenital  form,  though  it  does  not  occur 
congenitaUy  nor  from  congenital  patency  of  the  funicular  process ;  and  he 
cites  a  passage  in  which  William  Hunter  had  pointed  out  the  possibility  of 
this  event,  though  he  had  never  seen  a  case  (Hey's  '  Pract.  Obs.  in  Surgery,' 
p.  229), 

The  other  forms  of  mguinal  hernia  are  acquired,  i.e.  they  form  slowly, 
the  inguhial  canal  being  in  the  condition  natural  to  the  adult  (Fig.  330). 
The  peritoneum,  containing  omentum,  gut,  or  both,  is  slowly  projected  at 
the  internal  ring  down  the  scrotal  canal.  If  the  hernial  tumour  has  not 
reached  the  external  ring  the  disease  is  termed  bubonocele.  It  presents  a  Bubono- 
:small  rounded  swelling,  traceable  to  the  internal  ring,  where  it  becomes  lost 
without  any  neck,  very  httle  movable,  with  an  impulse  on  coughing,  and 
reducible  under  ordinary  circumstances.  Its  diagnosis  is  sometimes  difficult, 
the  affections  with  which  it  is  most  liable  to  be  confounded  being  enlarged 
•inguinal  glands  and  encysted  hydrocele  of  the  cord.  Neither  mistake  is 
possible,  however,  when  the  bubonocele  is  completely  reducible,  and  presents 
a  distinct  impulse.  If  the  symptoms  of  strangulation  should  be  present  they 
are  always  a  sufficient  reason  for  treating  the  disease  as  a  hernia  and  cuttmg 
down  on  the  tumour,  though  there  is  no  doubt  that  a  cyst  lying  high  up  in 
ihe  cord  may  so  far  simulate  a  bubonocele  as  to  deceive  the  best  surgeons, 
-the  symptoms  having  depended  on  the  strangulation  of  some  small  deep- 
.•seated  hernia  (such  as  obturator  hernia),  or  on  strangulation  of  the  bowel  iu- 
-side  the  peritoneal  cavity  (see  Fig.  303,  p.  664,  and  336,  p.  712),  Usually, 
^however,  a  cyst  in  the  cord  or  an  enlarged  gland  can  be  pulled  down  suffi- 
•ciently  to  convince  the  surgeon  that  it  is  separate  from  the  internal  ring. 
Besides  which,  the  cyst,  if  it  is  at  all  large,  will  show  its  characteristic  trans- 
parency on  very  careful  examination,  and  the  position  of  the  inguinal  glands 
is  not  exactly  that  of  inguinal  hernia.  However,  when  any  doubt  exists  and 
the  symptoms  of  strangulation  are  present,  it  is  far  more  prudent  to  ascertain 
the  nature  of  the  case  by  an  exploratory  operation. 

The  common  external  or  oblique  hernia  forms  a  large  tumour  which  lies 
generally  above  or  in  fi-ont  of  the  testicle,  with  a  long  neck  reaching  up  to 
the  position  of  the  internal  ring,  the  cord  being  generally  behind  it ;  though 
instances  are  not  wanting  in  which  the  cord  is  spread  over  the  front  of  the 
tumour,  or  in  which  the  elements  of  the  cord  are  separated  and  lie  on  either 
aide  of  the  neck  of  the  sac.    The  abdominal  muscles  are  tightly  spread  over 
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the  iipper  part  of  the  neck  of  the  sac  in  the  canal ;  and  I  have  met  with 
several  cases  in  which  strangulation  has  heen  produced  by  tight  bands  run- 
ning across  it,  probably  portions  of  the  tendon  of  the  external  obUque,  on 
the  division  of  which  the  hernia  was  at  once  reduced.  The  neck  of  tlie  sac 
is  often  most  tightly  constricted  at  the  internal  ring  (see  Fig.  320,  p.  694), 
and  this  lies  at  a  very  great  depth  when  there  is  a  large  hernial  tumour, 
besides  which  there  are  often  one  or  more  minor  constrictions  in  the  course 
of  the  canal  which  must  be  divided  before  the  operator  arrives  at  the  ring. 
So  that  the  operation  is  often  both  severe  and  troublesome.'  The  epigastric 
artery  lies  close  to  the  inner  margin  of  the  ring  and  at  its  lower  border.  The 
incision  into  the  neck  of  the  sac  should,  therefore,  be  directed  upwards. 
When  the  hernia  is  of  gi'adual  formation  and  old  standing  the  neck  becom-js 
much  less  oblique  and  re- 
latively shorter,  so  that  its 
mouth  is  more  easily  reached. 
Such  hernia,  also,  are  far 
more  hkely  to  be  strangu- 
lated external  to  the  sac,  and 
to  be  susceptible  of  relief  by 
the  extra-peritoneal  opera- 
tion. 

The  operation  for  bubo- 
nocele is  of  the  same  nature 
as  that  for  scrotal  hernia.  In 
both  an  incision  is  to  be  made 
along  the  long  axis  of  the 
tumour,  which  is  most  con- 
veniently done  by  pinching 
up  a  fold  of  skin  transversely 
and  transfixing  it,  the  in- 
cision being  made  of  suffi- 
cient length  to  give  easy 
access  to  the  neck  of  the  sac 
at  the  internal  ring.  The 
various  layers  of  fascia  having  been  divided  successively  (on  a  director,  if 
they  are  tense),  the  surgeon  may  examine  for  any  bands  which  he  can  feel 
constricting  the  tumour  external  to  the  sac,  and  di\ade  them  by  passmg  a 
probe-pointed  bistoury  beneath  them.  If  the  hernia  is  still  irreducible  the 
sac  must  be  opened  and  the  neck  of  the  tumour  traced  up  into  the  peritoneal 
cavity,  in  doing  which  the  seat  of  strangulation  will  be  met  with.  In  a 
voluminous  tumour,  with  a  tight,  deep-seated  stricture,  much  care  is  needed 
(especially  with  an  inexperienced  assistant)  to  keep  the  bowel  out  of  harm's 
way  while  incising  the  stricture.  It  is  of  no  use  to  commence  the  reduction 
of  the  bowel  until  the  stricture  has  been  so  thoroughly  divided  that  the  finger 
passes  easily  into  the  cavity  of  the  peritoneum  ;  and  it  is  of  course  necessary 
to  have  the  bowel  and  omentum  freed  from  any  entanglement  with  each  other, 
and  to  ascertain  the  absence  of  adhesions. 

Direct  inguinal  hernia  is  far  less  common  than  oblique.    It  does  not  occur 

'  Such  constrictions  sometimes  form  real  double  sacs,  as  would  be  the  case  in  Fig. 
331,  if  the  septa  a  and  c  were  imperfect,  and  the  hernia  covered  by  the  septum  b,  after 
passing  through  them,  had  become  enlarged,  or  the  septa  a  and  c  had  contracted  so  that 
the  gut  was  strangulated  at  both  points. 


Fig.  333, 


An  oblique  inguinal  hernia  seen  from  the  outside,  a 
shows  the  epigastric  artery  coming  ofE  from  the  external  iliac 
and  winding  round  the  neck  of  the  sac. — St.  George's  Hos- 
pital Museum,  Ser.  is.  No.  72. 
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congenitally,  in  the  male  sex  at  least.    The  bowel  protrudes  in  the  space  Direct 
denominated  the  triangle  of  Hesselbach,  which  is  bounded  externally  by  the  jj^fni"."^ 
epigastric  artery  and  internally  by  the  sheath  of  tlie  rectus  muscle,  Poupart's 
ligament  forming  its  base.    Two  varieties  of  this  hernia  are  described  in  the 
anatomical  theatre  as  occurring  in  cases  where  the  obliterated  hypogastric 
artery  divides  Hesselbach 's  triangle  into  two  parts.    In  the  ordinary  state  of 
parts  it  seems  more  common  for  the  course  of  this  obliterated  vessel  to  corre- 
spond pretty  nearly  with  that  of  the  epigastric.    Its  projection  inwards  throws 
the  peritoneum  mto  two  fossffi,  the  bottom  of  the  internal  fossa  being  at  the 
external  or  superficial  ring,  while  the  bottom  of  the  external  fossa  wiU  lie  at 
the  internal  or  deep  ring  when  the  course  of  the  hypogastric  and  epigastric 
vessels  correspond,  but  will  be  internal  to  the  deep  ring  when  the  obliterated 
artery  runs  across  the  triangle  ;  and  in  the  latter  case  the  hernia  will  push 
before  it  the  walls  of  the  spermatic  canal,  and  pass  down  a  portion  of  that 
canal  before  reaching  the  superficial  ring.    This  causes  a  slight  difi"erence  in 
the  coverings  of  these  two  forms  of  hernia.    The  common  form  of  direct 
hernia  is  covered  by  the  skin,  subcutaneous  tissue  or  superficial  fascia,  inter- 
columnar  fascia,  conjoined  tendon,  transversalis  fascia,  and  subperitoneal 
tissue,  while  the  less  usual  form  has  the  cremaster  muscle  or  fascia  in  place 
of  the  conjoined  tendon.   This  is  not  a  matter  of  any  consequence  ;  in  fact,  it 
could  only  be  demonstrated  by  very  careful  dissection  ;  what  is  of  more  sur- 
gical importance  is  to  remember  that  the  neck  of  the  sac  may  be  very  close  to 
the  epigastric  artery.    In  the  ordinary  form  the  epigastric  artery  is  at  such  a 
distance  as  to  be  quite  out  of  the  way  in  an  operation.    In  all  cases,  therefore, 
it  is  better  to  incise  the  neck  of  the  sac  directly  upwards.    Direct  inguinal 
hernia  passes  at  once  into  the  scrotum,  and  its  diagnosis  is  not  usually  a 
matter  of  any  difiiculty.     The  neck  of  the  sac  is  more  superficial  than  in 
obhque  hernia,  and  the  operation  is  therefore  simpler,  but  is  the  same  in 
principle  and  in  most  of  its  details. 

Inguinal  hernia  occurs  also  in  females,  and  a  certain  amount  of  protrusion  inguinal 
at  the  external  ring  and  into  the  top  of  the  labium  is  very  common  in  female  i'""'.'* 
infants — congenital  hernia — which  as  a  rule  gradually  disappears  without  any  ° 
treatment,  but  if  unusually  large  requires  the  constant  application  of  a  truss, 
just  as  congenital  hernia  does  in  the  male.    A  congenital  hydrocele  (hydrocele 
of  the  round  ligament)  also  occurs  in  females,  and  may  be  mistaken  for  hernia, 
though  the  disease  is  a  rare  one.    In  infancy  I  am  not  aware  that  the  difficulty 
occurs,  but  in  the  adult,  cases  have  been  recorded  in  which  an  operation  has 
been  necessary  in  order  to  settle  the  diagnosis.    The  tense  nature  of  the 
tumour,  its  irreducibility,  the  want  of  impulse  on  coughing,  and  in  some  cases 
its  translucency,  are  the  chief  diagnostic  marks  ;  but  in  this  as  in  all  embar- 
rassments of  diagnosis,  when  the  symptoms  are  sufficiently  urgent  to  justify 
it,  an  exploratory  operation  should  be  early  performed.    The  inguinal  hernia 
of  later  hfe  in  females  is  of  the  acquired  form  and  usually  direct.    No  special 
directions  are  necessary  for  the  operation  in  either  form. 

Femoral  hernia  occurs  more  commonly  in  the  female  than  in  the  male  sex,  Femonii 
although  it  is  by  no  means  rare  in  men.  The  hernia  is  never  of  the  congenital 
form,  and  therefore  occurs  very  rarely  in  childhood.  There  seems  no  doubt 
that  pregnancy  and  parturition  predispose  to  it.  The  neck  of  the  sac  is  at 
the  crural  ring,  which  is  tightly  constricted  at  its  inner  and  upper  part  by 
the  deep  crural  arch,  the  upper  cornu  of  the  falciform  opening,  and  Gim- 
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distribu- 
tion of 
arteries 
round  the 
necli  of  the 
sac. 


bernat's  ligament.    The  pressure  of  these  dense  unyielding  structures  often 
causes  very  acute  strangulation,  in  which  circumstances  the  symptoms  are 
urgent  and  taxis  unsuccessful.  The  neck  of  the  sac  can  be  traced  below  Pou- 
part's  ligament,  though  its  fundus,  or  the  body  of  tlie  tumour,  in  many  cases 
rises  up  on  to  the  abdomen,  lying  over  that  ligament.    The  coverings  of  a 
femoral  hernia  are  the  skin,  the  subcutaneous  tissue  and  superficial  fascia, 
the  cribriform  fascia,  the  sheath  of  the  vessels,  the  erural  septum,  and  the 
subperitoneal  tissue.  The 
crural  ring,  or  the  mouth 
of  the  sac,  has  on  its  outer 
side  the  femoral  vein,  and 
the  epigastric  vessels  lie 
a  little  above  it ;  but  it 
has  usually  no  important 
vessels  at  its  inner  and 
upper  angle,   where  the 
incision  is  made  to  relieve 
strangulation.  The  anasto- 
mosing artery  between  the 
epigastric   and  obturator 
passes   around  the  ring, 
and  its  size  varies  con- 
siderably, so  that  some- 
times free  bleeding  occurs 
in  this  incision,  and  in  fact 
I  have  known  such  haemor- 
rhage prove  fatal  in  a  case 
where,  the  vessels  being 
uninjected,  no  conspicuous 
artery  could  be  detected 
at  the  post-mortem  ex- 
amination.   But  in  cases 
of   anomalous   origin  of 
the  obturator  artery  the 
trunk  of  this  vessel  may 
entirely  encircle  the  ring, 
so  as  to  be  in  danger  of 
being  divided  at  the  opera- 
tion .  This  is  not  ordinarily 
the  case  even  when  the 
obturator  comes  off  from 
the   epigastric,    for  the 
anomalous  artery  usually 
takes  its  course  towards 
the  obturator  foramen  on 
the  outer  side  of  the  sac, 
as  shown  in  Fig.  884,  and  is  quite  out  of  harm's  way.    But  when,  as  in  Fig. 
835,  the  obturator  vessels  pass  around  the  neck  of  the  sac,  they  are  liable  to 
be  wounded  in  dividing  the  stricture,  although  they  may  accidentally  escape. 
In  the  instance  from  which  that  figure  was  drawn  it  seemed  probable  that 
the  vein  was  wounded  at  the  time  of  the  operation,  but  the  artery  escaped, 
though  it  gave  way  afterwards.    There  was  considerable  venous  hemorrhage 


Fig.  33i.  Irregular  distributiou  of  the  obturator  vessels  in  a  case  of 
femoral  hernia.  The  obturator  artery  arises  from  the  external 
iliac,  close  to  the  origin  of  the  epigastric ;  the  vein  opens  into  the 
epigastric  vein.  As,  however,  they  lie  on  the  outside  of  the  hernial 
sac,  there  could  be  no  danger  in  an  operation,  a,  the  hernial  sac, 
on  the  inner  side  of  which  the  incision  would  be  made  in  case  of 
strangulation ;  b,  its  contents  ;  c,  the  obturator  vessels ;  d,  the 
epigastric  vessels.— St.  George's  Hospital  Museum,  Ser.  ir.  Xo. 
84(1. 


Fig.  336.  A  specinienof  femoral  hcrniii  in  which  tlie  obturator  vessels 
are  given  off  from  the  epigastric  and  encircle  the  neck  of  tlie  sac. 
a  shows  the  artery  curving  over  tlic  inner  side  of  the  sac,  and  just 
above  tlio  letter  a  dark  space  is  seen,  which  is  nn  extension  from 
the  wound  of  tlie  operation,  c  shows  the  edge  of  Ginibcrnat's 
ligament.  The  vein  (cut  short)  is  marked  by  the  letter  6.— St. 
George's  Hospital  Aluseum,  Ser.  ix.  No.  84. 
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at  the  time  of  the  operation  ;  but  this  was  suppressed  by  pressure.  A  good 
deal  of  omentum  which  was  in  the  sac  was  left  in  the  woimd.  Sloughing 
attacked  the  womid,  and  then  arterial  hfemorrhage  took  place,  the  source  of 
which  could  not  be  discovered.  It  recurred  two  or  three  times,  and  proved 
fatal.  The  vein  and  artery  were  both  found  open,  the  opening  in  the  artery 
being  a  minute  puncture,  into  which  a  bristle  could  just  be  passed.  As  it 
is  impossible  to  ascertain  the  existence  of  this  anomaly,  the  only  security 
against  injuring  the  vessels  is  to  make  the  incision  as  small  as  is  consistent 
mth  the  easy  reduction  of  the  hernia. ^  If  the  artery  has  been  wounded  the 
surgeon  may  possibly  succeed  in  securmg  it,  either  by  seizing  its  mouth  and 
tying  it,  as  some  operators  have  claimed  to  have  done,  or  by  thrusting  a 
curved  needle  under  the  tissues  in  which  the  bleeding  vessel  lies  and  passing 
a  ligature  around  them,  needle  and  all,  as  in  one  of  the  forms  of  acupressure, 
or  possibly  by  the  method  of  '  uncipression  '  recommended  by  Vanzetti  (see 
p.  109).  The  reader  will  find  in  vol.  xi.  of  the  '  Chnical  Society's  Transactions  ' 
an  interesting  paper  by  Mr.  Barker,  containing  the  history  of  a  case  of  his 
own  and  a  reszom^  of  the  recorded  cases  of  this  accident,  with  a  discussion  on 
the  treatment.  Cases  of  spontaneous  recovery  after  a  supposed  wound  of  the 
obturator  artery  have,  no  doubt,  occurred.  Still,  I  think  few  surgeons  would 
doubt  that  if  an  artery  of  considerable  size  has  been  wounded  in  this  situation, 
the  operator  ought  to  do  all  in  his  power  to  secure  it  in  some  way. 

Femoral  hernia  is  not  always  easy  of  diagnosis.  Enlarged  glands  some-  Diagnosis 
times  lie  in  the  crural  canal,  and  exactly  simulate  a  small  hernial  tumour,  ^g^^i^^"''*^ 
the  impulse  in  which  is  absent  or  obscure.  In  fact,  so  close  is  the  resem- 
blance that  exploratory  operations  are  frequently  performed.  And  a  small 
hernial  sac  may  be  found  lying  behind  an  enlarged  gland.  The  diagnosis  is 
best  made  by  the  greater  mobility  of  the  gland,  its  being  isolable  from  the 
underlying  parts,  its  having  no  impulse  when  separated  from  the  abdominal 
muscles,  and  its  owning  some  cause,  such  as  a  sore  in  the  lower  hmb, 
buttock,  anus,  or  parts  of  generation. 

Varix  of  the  saphena  vein  has  been  mistaken  for  hernia,  but  is  distin- 
guishable by  the  fact  that  after  reduction  of  the  tumour — which  may  be 
accomphshed  easily  in  the  recumbent  posture — pressure  on  the  ring,  which 
would  keep  the  hernia  back,  will  cause  the  varix  to  reappear. 

Psoas  abscess  has  been  mistaken  for  hernia,  and  has  often  a  very  per- 
ceptible impulse.  But  the  fulness  in  the  iliac  fossa  which  always  can  be 
detected  by  careful  examination  in  psoas  abscess  would  alone  be  sufficient  for 
diagnosis  ;  besides,  a  strict  examination  will  show  that  the  region  of  the  crural 
ring  is  natural,  the  swelling  being  at  a  point  below  this  on  the  inside  of  the 
thigh,  and  being  also  perceptible  on  its  outer  side.  Some  very  rare  cases  of 
hernia,  however,  have  been  recorded  in  which  a  hernia  has  descended  on  the 
outside  of  the  femoral  artery. 

A  cyst  has  sometimes  been  found  to  lie  in  the  crural  ring,  which  must  be 
distinguished  fi.-om  hernia  by  the  same  signs  as  an  enlarged  gland. 

The  tumour  in  femoral  hernia  is  usually  small,  though  cases  are  met  with 
in  which  it  is  of  large  size ;  it  generally  turns  upwards  after  reaching  the 
saphenous  opening,  and  requires  to  be  drawn  somewhat  downwards  before 
the  true  position  of  its  neck  is  seen.    Immediate  attention  should  be  given 

'  It  is  desirable  on  every  ground  to  make  the  incision  into  the  neck  of  the  sac  as 
small  as  possible,  for  if  the  neck  of  sac  be  too  much  enlarged  it  is  very  diflicult  to  apply 
a  truss  satisfactorily. 
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to  it,  and  it  should  be  kept  rigidly  reduced,  since  its  strangulation  is  very 
otten  n-remediable  except  by  operation. 

The  operation  is  exactly  the  same  in  principle  as  that  for  inguinal  hernia 
only  that  here  the  crural  ring  and  the  edge  of  Gimbernafs  ligament  are  the 
pomts  towards  which  the  surgeon  aims.  An  incision  is  made  over  the  long 
axis  of  the  tumour,  somewhat  internal  to  its  middle,  and  the  parts  are  divided 
until  the  sac  is  exposed.  Then  a  director  may  be  passed  under  Gimbernafs 
ligament  (or  any  other  constricting  tissue  that  can  be  felt),  as  recommended 
by  Mr.  Gay,'  and  the  extraperitoneal  operation  attempted.  If  this  does  not 
succeed  the  sac  is  to  be  opened. 

h^nil'"'^        ^^.^        ^^^^"^  ^™  °^  ^^'^^^  is  of  very  common  occurrence  is  the 

umbihcal.  This  occurs  constantly  as  a  congenital  affection,  the  bowel  pro- 
truding through  the  unclosed  navel.  And  there  can  be  no  doubt,  from  the 
rarity  of  the  affection  in  the  adult  as  compared  with  its  extreme  frequency 
m  the  infant,  that  this  congenital  umbilical  hernia  tends  to  spontaneous  cure. 
Nevertheless,  it  should  not  be  neglected,  especially  when  large.  The  bowel 
should  be  kept  reduced  by  means  of  a  well-fitting  pad  which  covers  the  whole 
ruag,  and  which  is  kept  accurately  applied  to  the  beUy  by  bemg  let  into  a 
laced  belt  with  indiarubber  sides.  If  this  apparatus  is  too  costly  some  ex- 
tempore substitute  can  be  easily  devised.  Careful  attention  for  a  few  months 
is  almost  sure  to  be  followed  by  the  disappearance  of  the  swelhng. 

The  acquired  form  of  umbilical  hernia  is  generally  caused  by  the  disten- 
sion of  the  abdominal  parietes,  as  a  consequence  of  obesity,  repeated  preg- 
nancy, or  both.    The  subjects  of  strangulation  in  this  form  of  hernia  are 
often  fat  elderly  women  who  have  had  the  disease  for  a  long  time  and  neg- 
lected it.   The  ring  is  often  of  very  large  size,  the  sac  almost  always  contains 
omentum,  and  frequently  large  intestine  as  well  as  small.    The  hernia  is 
covered  only  by  the  skin  and  expanded  hnea  alba,  and  its  orifice  is  often  not 
the  navel  itself,  but  some  weakened  part  of  the  neighbouring  linea  alba. 
Often  in  this  hernia  the  symptoms  which  are  described  as  strangulation  are 
rather  those  of  obstruction ;  and  constipation  with  vomiting  may  continue 
for  several  days,  and  yet  be  susceptible  of  ultunate  rehef  by  rest,  enemata, 
and  the  administration  of  calomel  and  opium.    The  hernia  is  very  probably 
irreducible,  the  sac  being  coated  internally  with  omentum  (for  in  this  hernia 
the  '  omental  sac  '  is  very  common),  and  the  symptoms  are  rather  due  to  the 
entanglement  of  distended  bowel  in  the  folds  of  this  omentum  than  to  stran- 
gulation by  any  definite  band.    The  obstruction  may  subside  on  the  sub- 
sidence of  distension ;  and  the  results  of  operations  on  these  irreducible 
hernias  containing  large  quantities  of  omentum  are  so  unfavourable  that  it  is 
prudent  to  avoid  them  if  possible.    The  amount  of  pam  and  fever  (in  other 
words,  the  acuteness  of  the  symptoms)  is  the  test  of  tlie  necessity  for  an 
operation.    If  the  tumour  is  very  tense,  the  pulse  quick  and  irritable,  the 
tongue  dry,  and  the  patient  complaining  greatly  of  pain  in  the  tumour  and 
the  belly,  the  operation  should  not  be  delayed,  especially  if  the  vomit  be  in- 
clining to  the  ffecal  character. 

The  tumour  is  to  be  freely  laid  open  in  the  vertical  direction,  the  con- 
tained bowel  and  omentum  unravelled,  and  the  finger  passed  beneath  the 
ring  to  feel  for  the  point  of  stricture.  This  being  divided,  the  bowel  should 
be  first  reduced,  and  the  omentum  then  dealt  with  as  seems  advisable.  All 
the  precautions  wliich  are  taken  in  other  abdominal  operations  in  order  to 

'  See  Mr.  Gay's  work  on  '  Femoral  Hernia.' 
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avoid  putrefaction  should  be  adopted  also  in  that  for  umbilical  hernia  ;  and 
it  seems  advisable  to  sew  up  the  ring  with  catgut  sutures  after  having  re- 
turned the  hernia,  and  to  remove  the  sac  and  all  the  thinned  skin  which 
covers  it.' 

It  is  only  in  rare  cases  that  an  operation  for  the  radical  cure  of  an  um-  Radical 
bihcal  hernia  is  justifiable,  apart  from  the  contingency  of  strangulation.    La  umbilical 
some  few  cases,  however,  chiefly  when  the  disease  occurs  ui  young  ana  hernia, 
healthy  adults,  who  are  thereby  disqualified  for  military  service  or  other 
active  exertion,  and  in  children  where  there  is  unusual  difficulty  in  keeping 
up  the  rupture,  the  operation  is  justifiable.    It  is  usually  performed  on  the 
'open'  method,  the  tumour  being  removed,  after  the  neck  of  the  sac  has  been 
closed  with  a  stout  ligature  and  the  edges  of  the  ring  sewed  up.   Mr.  Wood  ^ 
refers  to  five  eases  in  which  he  has  operated  subcutaneously.   Four  of  these 
were  operated  on  by  passing  a  wire  ligature  round  the  hernial  opening  and 
drawing  it  tight,  like  the  subcutaneous  ligature  of  a  naevus.    All  were  suc- 
cessful.   In  the  other  case,  when  quadrangular  interlocked  pins  were  used, 
the  operation  failed.    These  subcutaneous  operations,  however,  seem  hardly 
apphcable  to  the  many  cases  in  which  adherent  omentum  appears  to  con- 
stitute the  difficulty  in  the  treatment. 

I  have  seen  a  case  in  which  the  symptoms  which  were  referred  to  an 
umbilical  hernia  turned  out  after  death  to  have  been  due  to  strangulation  of 
the  bowel  internal  to  the  peritoneum,  and  fairly  within  reach  of  the  opera- 
tor. Remembering  this  case,  and  that  under  Mr.  Bryant's  care,  cited  ui 
'  Med.-Chir.  Trans.'  vol.  1.  p.  65,  it  would  be  advisable,  if  no  strangulation  is 
found  in  the  hernial  sac,  to  pass  the  finger  into  the  peritoneal  cavity  in  order 
to  ascertain  whether  there  is  any  internal  constriction. 


Of  the  rarer  forms  of  hernia  the  obturator,  though  not  the  most  frequent,  Obturator 
is  that  which  presents  most  surgical  interest,  since  it  has  in  late  years  been 
made  the  subject  of  successful  diagnosis  and  treatment.^ 

Fig.  336,  from  a  case  which  occurred  at  St.  George's  Hospital  before  the 
successful  treatment  of  this  disease  was  known,  will  well  illustrate  its  main 
features.  The  small  sac  (a)  of  the  obturator  hernia  is  seen  lying  at  the  upper 
and  outer  part  of  the  thyroid  foramen,  almost  vertically  below  the  femoral 
ring,  and  there  is  a  small  empty  hernial  sac  also  in  the  external  inguinal 
ring  (fZ).  Mr.  Birkett  has  collected  twenty-five  cases  of  strangulated  ob- 
turator hernia,''  from  which  it  appears  that  this  variety  of  hernia  when 
strangulated  may  be  distinguished  from  inguinal  hernia  by  findmg  the  in- 
guinal rings  and  canals  empty,  and  from  femoral  by  the  empty  condition  of 
the  femoral  ring,  by  the  fulness  of  the  '  femoral  fossa '  (by  which  term  is  in- 
tended the  flat  surface  of  the  thigh,  just  below  Poupart's  ligament,  the  floor 
of  which  is  formed  by  the  pectineus  muscle),  by  the  fact  that  the  femoral 
.vessels  lie  in  front  of  the  tumour  instead  of  outside  it,  by  the  position  of 
the  neck  of  the  sac  if  perceptible  below  the  ramus  of  the  pubes,  and  by 
pain,  which  is  often  present  in  the  course  of  the  obturator  nerve.    But  the 

'  See  Keverdin  in  '  Eevue  M6dicale  de  la  Suisse  Eomande,'  Jan.  15,  1882  ;  Kushton 
Parker,  op.  cit. ;  Lucas,  '  Clin.  Soc.  Trans.'  vol.  xix.  p.  5.  In  a  case  of  my  own  I  pared 
the  edges  of  the  ring  and  sewed  them  together  with  silver  sutures,  with  a  most  satisfac- 
tory result. 

-  '  Brit.  Med.  Journal,'  June  27,  1886. 

'  This  vei-y  satisfactory  advance  in  operative  surgery  was  due,  not  to  a  hospital 
surgeon,  but  to  the  late  Mr.  Obr6  of  Paddington. — '  Med.-Chir.  Trans.'  vol.  xxxiv. 
*  '  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  82G. 
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Ventral 
hernia. 


diagnosis  IS  often  very  difficult,  and  in  many  of  the  recorded  cases  (as  in  that 
here  figured)  other  forms  of  hernia  have  been  present  and  have  comphcated 
the  case.    In  some,  it  is  said,  no  tumour  has  been  found,  and  such  cases 
could  not  be  distinguished  from  instances  of  internal  strangulation  But 
whenever  the  symptoms  of  strangulation  are  present,  with  no  tumour  in  the 
situation  of  the  umbilical,  inguinal,  or  femoral  hernia  (or  if  such  heniife 
though  present  are  completely  reducible),  the  femoral  fossae  on  the  two  sides 
should  be  carefully  examined  both  by  palpation  and  sight,  and  if  any  fulness 
on  one  side  be  observed  as  compared  with  the  other,  it  will  be  justifiable  to 
perform  an  exploratory  operation, 
for  which  there  is  still  more  en- 
couragement if  the  characteristic 
pain  in  the  course  of  the  nerve  is 
present.    The  incision  should  be 
made  as  for  femoral  hernia,  but 
should  be  extended  further  down- 
wards, so  as  to  have  a  very  free 
openmg,  lying  to  the  inside  of  and 
well  away  from  the  femoral  vessels. 
The  pectineus  muscle,  being  ex- 
posed, is  to  be  freely  divided  in  the 
course  of  the  skin-wound  and  the 
sac  searched  for  and  opened.  It 
may  be  even  necessary  to  separate 
or  to  divide  some  of  the  fibres  of 
the  obturator  externus  muscle  be- 
fore the  sac  is  reached,  but  the 

surgeon  should  not  desist  from  his 

search  until  the  obturator  foramen 

is  clearly  exposed.    The  position  of 

the  vessels  and  nerve  with  regard 

to  the   sac  being  variable,  this 

search  must  be  conducted  carefully. 

If  the  hernia  be  recognised  while 

reducible  (and  Mr.  Kingdon  has 

made  the  diagnosis  no  less  than  five  times)  the  surgeon  must  explain  the 

nature  of  the  case  to  the  truss-maker,  and  must  see  that  the  pressure  acts 

m  the  right  spot,  and  is  directed  backwards  and  somewhat  upwards  below 

the  ramus  of  the  pubes. 

Hernia  occurs  also  at  any  part  of  the  belly  which  has  been  weakened  by  a 
cut,  or  by  accidental  rupture  of  a  part  of  the  muscular  fibres,  or  an  abscess,  or 
possibly  by  over-distension.  To  such  hernire  the  name  of  '  ventral  is  given. 
The  protrusions  which  follow  on  ovariotomy  or  ligature  of  the  ihac  arteries 
are  famiUar  examples.  Such  hernial  sacs  have  no  neck,  and  are  very  little 
liable  to  strangulation.  When  the  patient  stands  up  or  coughs  they  form 
large  bulging  tumours,  in  which  the  bowels  can  be  plauily  felt.  Reduction 

'  The  hernia  usually  contains  a  portion  of  small  intestine.  A  case  is  reported  in  the 
'  Annali  Univ.'  Feb.  1877,  by  Dr.  Zoja,  in  wliieh  the  bladder  partly  protruded  through  the 
obturator  foramen— a  condition  which  seems  to  have  been  known  or  suspected  by  some 
of  the  old  anatomists. 

Home  of  these  hernifp  when  lying  between  the  cartilages  of  the  false  ribs  and  the 
navel  are  called  '  epigastric' 


Tig.  33C  Obturator  bemia  in  a  female,  Eet.  sLvtv-seven, 
^vuo  died  in  St.  George's  Hospital,  in  tbe  year  184G, 
irom  the  strangulation  of  this  bemia.  Sbe  had  .  also 
a  small  inguinal  hernia,  but  tbe  sac  appeared  to  be 
empty.  An  exploratory  operation  was  performed,  and 
proved  that  this  was  the  case.  In  the  preparation 
the  small  sac  is  seen  opened  outside  the  external 

T(  "°"°F"nal  ring,  and  with  a  bristle  placed  in  it  (d). 

iseiovv  the  femoral  vessels  and  horizontal  ramus  of  the 
pubes  the  sac  of  the  obturator  hernia  (n)  is  seen 
unopened,  projecting  from  the  outer  margin  of  the 
thyroid  foramen,  and  having  the  nerve  and  vessels 
(0)  on  its  outer  side.  It  contained  a  small  knuckle  of 
intestine,  comprising  only  part  of  the  calibre  of  the 
bowel,  tightly  stranguLated.  'c  shows  the  acetabulnni. 
—St.  George's  Hospital  Museum,  Ser.  ix.  No.  90. 
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is  perfectly  easy,  and  the  wearing  of  an  appropriate  bandage,  so  as  to  keep 
the  hernia  completely  reduced,  is  all  that  is  necessary,  as  far  as  I  have  seen. 

Phrenic  or  diaphragmatic  hernia  occurs  as  a  congenital  defect,  a  portion 
of  the  diaphragm,  usually  the  left  leaflet,  being  deficient,  whereby  the  pleural 
and  peritoneal  cavities  communicate  quite  freely,  and  the  stomach,  the  trans- 
verse colon  with  its  omentum, "or  other  viscera,  are  allowed  to  pass  freely  into 
the  thorax.  It  is  surprising  that  this  extensive  malformation  should  produce 
no  definite  symptoms.  I  have  more  than  once  found  it  in  the  bodies  of  adult 
persons  who  died  from  other  causes  and  had  never  been  known  to  make  any 
complaint  connected  with  the  hernia. 

But  in  other  cases  the  diaphragm  has  been  ruptured  in  consequence  of 
severe  contusion,  or  has  been  lacerated  by  direct  wound.  When  phrenic 
hernia  occurs  after  injury  it  is  generally  a  consequence  of  the  free  rupture 
of  the  muscle  from  contusion,  which,  like  the  congenital  defect,  takes  place 
usually  on  the  left  side.  The  stomach  and  transverse  colon  are,  therefore,  the 
viscera  which  usually  protrude  in  this  form  also,  and  the  accident  may  pos- 
sibly be  diagnosed  by  the  greater  fulness  and  unnatural  resonance  of  that  side 
of  the  chest,  the  sickness,  and  the  symptoms  of  obstruction  which  follow  it. 
As  the  accident  is  almost  inevitably  fatal,  either  from  pleurisy  or  from  strangu- 
lation, the  question  of  cutting  freely  into  the  abdomen  and  endeavouring  to 
reduce  the  viscera  from  below  has  been  mooted ;  but  no  case  has  as  yet  occurred 
in  which  the  diagnosis  has  been  made  clearly  enough  to  justify  the  surgeon  in 
this  hazardous  attempt,  and  the  record  which  we  now  possess  of  cases  in  which 
the  patient  has  survived  for  a  considerable  length  of  time  would  still  further 
indispose  any  prudent  person  from  making  such  an  attempt.  Mr.  Le  Gros 
Clark  has  related  and  figured  a  most  interesting  case,  in  which  the  patient 
lived  more  than  two  years  after  an  accident  in  which  there  seemed  good 
reason  to  believe  that  the  diaphragm  had  been  lacerated,  and  in  whom  after 
death  the  usual  conditions  of  phrenic  hernia,  no  doubt,  existed.  The  only 
ambiguity  about  this  case  is  the  remote  possibihty  that  the  deficiency  of  the 
diaphragm  might  have  been  congenital.^ 

Sometimes  one  of  the  layers  of  the  mesentery,  or  of  one  of  the  mesocolons,  Eecto-peri- 
or  of  the  broad  ligament  is  dilated  into  a  hernial  sac,  in  which  the  bowel  may 
be  strangulated.    Several  such  cases  are  recorded  ;  but  as  the  symptoms  are 
indistinguishable  from  those  of  other  forms  of  internal  strangulation,  I  need 
not  say  more  about  these  internal  hernioe  in  this  place. ^ 


The  other  rarer  forms  of  hernia  occur  chiefly  in  the  vagina  or  female  peri-  Vaginal 
nsBimi.  Vaginal  hernia  is  not,  I  think,  on  the  whole  so  rare  as  is  supposed. 
It  occurs  as  a  congenital  defect  or  as  a  consequence  of  stretching  of  the  vaginal 
walls  in  parturition.  The  diagnosis  is  generally  very  easy.  In  a  congenital 
case  I  ventured  upon  an  operation  to  close  the  ring,  which  appeared  successful.^ 
In  the  adult  I  have  never  seen  any  inconvenience,  but  it  has  been  observed 
that  in  some  cases  the  urinary  bladder  protrudes — an  affection,  however,  which 
should  be  distinguished  from  hernia,  under  the  name  of  vaginal  cystocele. 
The  intestinal  hernia  only  requires  support  by  an  appropriate  form  of  pessary. 
The  vaginal  cystocele  may  require  to  be  operated  on  by  removing  a  limited 

'  Lectures  on  the  '  Principles  of  Surgical  Diagnosis,'  p.  258. 

-  I  would  refer  to  a  paper  by  Mr.  Eve  on  a  case  of  strangulated  hernia  into  the  fossa 
intersigmoidea.    '  Brit.  Med.  Journ.'  June  13,  1885. 
'  Holmes's  '  Surg.  Dis.  of  Children,'  2nd  ed.  p.  560. 
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portion  of  the  vaginal  wall  and  sewing  up  the  edges  after  having  reduced  the 
prolapsed  bladder. 

pudeS,  perineal  hernia  the  recto-vaginal  pouch  of  peritoneum  is  thrust  out 

ischiatic,'    between  the  vagina  and  rectum,  forming  a  hernial  sac  with  small  intestine 
hernt"'^''''         '  ^^^^  ^  J^^^^  ^^en  the  same  thing  occur  into  the  rectum  itself.  Cases 
rarely  occur  in  which  the  male  perinseum  is  similarly  pushed  out.  These 
hernifB  merely  require  reduction  and  proper  support. 

Of  a  similar  nature  are  the  pudendal  hernia,  in  which  the  neck  of  the 
sac  lies  between  the  ascending  ramus  of  the  ischium  and  the  vagina,  and  the 
sac  itself  protrudes  into  the  posterior  part  of  the  labium  ;  the  ischiatic  hernia, 
where  the  gut  protrudes  beneath  the  glutasus  maximus  muscle,  and  the  neck 
of  the  sac  lies  either  above  or  below  the  pyriformis  ;  and  the  lumbar  hernia, 
in  which  the  bowel  makes  its  way  between  the  quadratus  lumborum  and 
external  oblique  muscle. 

In  all  these  forms  of  hernia  the  main  point  is  their  diagnosis,  and  in  all 
such  swellings  around  the  female  parts  of  generation  this  is  a  matter  to  which 
much  care  should  be  given  ;  but  space  fails  me  to  enumerate  the  exact  points 
of  distinction  between  such  heriiifE  and  the  abscesses,  cysts,  or  other  forma- 
tions which  may  be  met  with  in  each  region,  nor  is  it  perhaps  necessary.  A 
surgeon  who  is  well  acquainted  with  the  principles  of  diagnosis  and  pays 
proper  attention  to  his  patient  will  be  in  httle  danger  of  mistaking  a  lumbar 
hernia  for  an  abscess  or  a  vaginal  hernia  for  a  cyst. 

As  to  treatment,  I  am  not  aware  that  any  of  these  forms  of  hernia  have 
required  kelotomy  ;  but  if  they  should,  the  operation  would  present  no  special 
difficulties,  except,  perhaps,  in  sciatic  hernia,  in  which  a  large  incision  would 
have  to  be  made,  and  care  taken  to  ascertain  if  possible  the  position  of  the 
gluteal  or  sciatic  vessels  in  relation  to  the  neck  of  the  sac.  Sir  A.  Cooper 
directs  that  in  such  a  contingency  the  incision  into  the  neck  of  the  sac  be 
made  directly  upwards. 
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CHAPTEK  XXXIIL 

DISEASES  OF  THE  RECTUM. 

HEMORRHOIDS,  or  piles,  are  divided  into  external  and  internal,  and  the  divi-  H^™"" 
sion  is  a  useful  and  natural  one  ;  though  there  are  many  examples  of  piles  in 
which  both  the  mucous  membrane  of  the  bowel  and  the  skin  external  to  the 
anus  form  a  part  of  the  covering  of  the  tumour,  and  which,  therefore,  are 
partly  external  and  partly  internal.  Both  kinds  of  piles  are  formed  of  en- 
larged vessels  surrounded  by  infiltrated  cellular  tissue.  External  piles  consist  Kxtemal 
internally  of  an  enlarged  vein  or  veins,  partly  occupied  by  clot,  and  externally 
of  skin  and  connective  tissue  more  or  less  thickened  and  inflamed.  They  owe 
then-  origin  to  any  cause  which  determines  the  blood  to  the  part  or  prevents 
its  return.  Pregnancy,  obstruction  to  the  portal  circulation,  too  luxurious 
habits,  and  sedentary  employments  are  well-known  causes  of  external  piles, 
and  they  are  very  commonly  increased  by  any  accidental  attack  of  consti- 
pation. These  external  piles  are  Hable  to  inflammation,  when  they  become 
distended,  livid,  and  intensely  painful. 

In  cases  of  external  piles  there  are  generally  also  folds  of  loose  integument 
about  the  anus  in  which  no  enlarged  vessels  can  be  detected,  nor  does  the 
skin  or  cellular  tissue  appear  indurated. 

The  treatment  of  external  piles  consists  in  the  removal  or  palliation  of  Treatment 
their  cause  and  the  application  of  sedative  and  astringent  lotions  or  ointments,  pjjgg  ^'"'^ 
and  this  is  quite  sufficient  in  the  great  majority  of  cases.     When  habitual 
constipation  exists  it  must  be  relieved,  and  the  bowels  kept  rather  loose,  by 
some  mild  laxative,  for  purging  is  by  no  means  desirable.     The  confections 
have  obtained  an  extensive  reputation  for  this  purpose,  especially  the  Conf.  ' 
Sennge  c  Sulphure  ahd  the  Conf.  Piperis  Nigri.  All  improper  habits,  whether 
of  diet,  exercise,  or  anything  else  that  can  promote  irritation  about  the  pelvic 
organs,  should  be  given  up,  and  the  patient  should  be  encouraged  to  take 
gentle  but  regular  exercise. 

When  the  piles  are  inflamed,  if  the  mflammation  is  mild,  leeching  is  often 
serviceable  ;  if  severe,  the  tumour  should  be  cut  across  with  a  lancet  and  the 
blood  squeezed  out  of  the  mouth  of  the  vein,  for  an  imperfect  clot  might  keep 
the  mouth  of  the  vessel  open  and  encourage  bleeding.  Also,  when  old  piles 
have  become  much  indurated  and  are  liable  to  constant  attacks  of  irritation, 
it  is  better  to  snip  them  off,  and  along  with  them  to  remove  any  loose  folds 
of  skin.  But  in  doing  this  care  should  be  taken  not  to  cut  into  the  anus 
so  as  to  implicate  the  mucous  membrane  in  this  incision.  Negligence  in  this 
respect  has  been  followed  by  very  troublesome  contraction  of  the  orifice  of 
the  anus. 

Internal  haemorrhoids  are  produced  by  causes  similar  to  those  of  the  luteraal 
external  variety,  but  they  constitute  a  far  more  formidable  malady.  They  i"^*^^- 
produce  bleeding,  which  in  the  worst  cases  is  constant,  though  greater  during 
defagcation,  and  which  so  exhausts  the  patient  as  to  drain  him  of  all  strength 
and  colour  and  leave  him  waxy  in  complexion,  exliausted,  languid,  and 
unable  to  make  any  continuous  effort.  The  piles  may  also  cause  pain  and 
straining  in  deftecation  ;  and  if  the  tumours  are  large  they  may  protrude  even 
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when  the  bowels  are  not  acting,  and  aometimes  drag  the  whole  end  of  the 
gut  out  of  the  anus-prolapsus.    They  are  generally  situated  close  to  the 
anus,  and  often  are  partly  external  as  well-i.e.  part  of  them  is  covered 
skm-but  sometniies  they  are  seated  at  a  little  distance  up  the  bowel  and 

The'sT'f '  °'.'T^"  f  '''''  ^^-^^^-^^^^  in  examinations 

piles    Ihe  stiucture  of  mternal  piles  is  less  uniform  than  that  of  the  external 

Xl  J;  y  '^/'^^  of  varicose  veins,  with  more  or  less  condensed 

cellu  ai  tissue ;  m  some  the  mucous  membrane  is  also  hypertrophied  ;  while 
in  others  the  hypertrophy  of  the  mucous  membrane  and  its  capillaries  seems 
to  constitute  the  bulk,  if  not  the  whole,  of  the  tumour ;  in  othei' ,  aga!n.  tWe 
are  large  arteries  intermingled  with  the  enlarged  veins  or  capiUaries  and  with 
tbe_  hypertrophied  mucous  membrane.  The  form  also  of  these  tumours 
varies  equally.  Some  of  them  are  sessile  and  bright  red  hke  a  strawberry 
Willie  others  are  pendulous  and  livid  :  the  arterial  vessels  or  enlarged  capil- 
laries predominating  in  the  former,  the  venous  in  the  latter  ;  while  in  piles 
which  have  long  been  irritated  and  inflamed  the  bulk  of  the  tumour  will  be 
formed  of  condensed  cellular  tissue,  there  will  be  Uttle  trace  of  vascularity 
m  its  appearance,  and  its  consistence  will  be  harder. 
J/inS^rnal  treatment  of  internal  piles  must  vary  according  to  their  extent, 

piles.  appearance,  and  form.  When  only  recent,  and  of  no  great  size,  they  may 
usually  be  reheved  as  external  piles  may,  by  removing  or  palliating  their 
causes,  and  by  similar  treatment— i.e.  gentle  purgatives  or  laxatives— unload- 
ing the  liver,  and  astringent  apphcations,  as  the  Ung.  GaUs  Co.,  to  the 
tumours  when  protruded,  or  astringent  mjections  in  small  quantity  after  the 
bowels  have  acted.  Douching  the  parts  with  cold  water  and  injecting  a  few 
ounces  into  the  rectum  after  each  motion  is  often  very  useful  in  these°cases  ; 
and  the  patient  should  be  instructed  to  assume  the  recumbent  position,  with 
the  pelvis  slightly  raised,  for  ten  minutes  or  a  quarter  of  an  hour  after  defe- 
cation. In  fact,  it  is  a  good  plan  for  him  to  educate  his  bowels  to  act 
last  thing  before  retiring  to  rest,  so  that  he  may  at  once  He  down  and 
prevent  the  effects  of  gravitation  on  the  dilated  vessels.  He  ought  to  be 
instructed  always  to  return  the  piles,  when  protruded,  by  gentle  pressure. 
The  constriction  of  the  sphmcter  on  the  protruded  piles  produces  much 
pain  and  congestion  in  the  tumours.  Sometimes,  it  is  true,  this  proves  cura- 
tive, the  whole  tumour  sloughing  as  if  the  sphincter  acted  as  a  sort  of  natural 
ligature  ;  but  this  is  too  rare  and  too  uncertain  to  be  counted  on.  Far  more 
commonly  the  congestion  increases  the  bleedmg  and  causes  painful  inflam- 
mation. 

In  cases  where  the  bleeding  is  considerable  or  the  other  symptoms  are 
urgent  some  steps  must  be  taken  to  remove  the  piles.  The  least  painful  and 
dangerous  is  the  apphcation  of  strong  nitric  acid  to  the  whole  of  the  surface, 
under  which  it  will  shrivel  up— possibly  the  superficial  part  of  the  mucous 
membrane  will  exfohate— and  thus  a  cure  be  obtained.  No  doubt,  for  those 
piles  which  are  of  the  sessile  and  capillary  variety,  such  treatment  is  often 
very  efficacious,  at  least  for  the  time.  It  not  unfrequently  happens  that  the 
symptoms  recur,  but  in  that  case  the  treatment  can  be  repeated.  It  causes 
usually  but  little  pain,  and  is  attended  with  no  danger  ;  at  least,  I  have  never 
seen  or  heard  of  any  harm  from  it.  But  it  is  not  likely  to  succeed  in  tumours 
of  large  size,  and  in  those  which  are  pendulous  or  hardened  from  inflammation 
it  is  useless.  As  these  three  classes  form  the  majority  of  piles  which  require 
operation,  it  follows  that  the  treatment  by  nitric  acid  is  not  very  frequently 
serviceable. 
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There  are  two  chief  plans  of  operatmg  for  piles,  viz,  with  the  ligature 
rand  with  the  clamp  and  cautery.  Whichever  plan  is  adopted,  the  operation 
should  be  commenced  by  paralysing  the  sphincter  by  forcible  traction  or  by 
subcutaneous  division.  The  former  procedure  is  effected  by  introducing  the 
two  thumbs  into  the  anus  and  forcibly  stretching  the  sphincter  by  separating 
the  thumbs  until  it  is  completely  relaxed  ;  the  latter  is  effected  by  introducing 
a  tenotome  through  the  skin,  about  a  line  from  the  anal  margin,  and  carry- 
ing it  up  between  the  mucous  membrane  and  the  muscle  till  beyond  its 
upper  margin,  and  then  cutting  outwards.  By  either  of  these  methods  the 
sphincter  is  entirely  paralysed  and  the  anal  orifice  so  dilated  that  the  lower 
two  or  three  inches  of  the  bowel  can  be  thoroughly  explored  and  the  opera- 
tion of  removal  of  the  piles  much  more  perfectly  effected.  This  proceeding 
possesses  the  further  advantage  that  it  entirely  prevents  spasm  of  the  sphincter 
after  the  operation,  and  so  considerably  minimises  the  after-pain.  If  the 
operation  proposed  is  that  of  ligature,  each  pile  is  drawn  out  in  succession 
with  the  forceps,  any  sldn  which  is  covering  it  is  turned  off  the  hfemorrhoidal 
tumour  with  a  knife  or  scissors,  its  base  transfixed  with  a  stout  double  silk 
ligature  if  large,  or  encircled  in  a  ligature  if  smaller,  and  the  ligature  tied  as 
tightly  as  possible  and  cut  short.  Some  surgeons  puncture  the  pile,  or  cut 
.away  its  superficial  part ;  but  this  is  unnecessary.    When  all  the  piles  have 


Pig.  337.  Mr.  H.  SmitU's  clamp  for  piles. 


thus  been  tied  the  mass  is  returned  into  the  bowel.  Li  operating  with  the 
Kjautery,  each  pile  is,  as  before,  successively  drawn  out  and  then  a  clamp  is 
.apphed  to  its  base.  The  clamp  should  have  its  lower  surface  coated  with 
ivory,  so  that  the  heat  applied  to  its  upper  part  may  not  burn  the  skin.  If 
the  pile  is  only  smaU  its  whole  tissue  may  be  seared  down  nearly  to  the  level 
•of  the  clamp  by  the  cautery,  or  this  may  be  done  without  any  clamp  ;  but  it 
is  generally  necessary  to  cut  off  the  pile  a  short  distance  above  the  clamp 
and  then  sear  the  base  of  it  till  a  thick  eschar  is  formed.  Mr.  Bryant  says 
that  for  this  purpose  the  galvanic  is  better  than  the  actual  cautery,  as  form- 
ing a  thicker  eschar.  It  has  the  advantage  that  the  supply  of  heat  is  con- 
tinuous, and  the  disadvantage  that  the  surface  of  the  cautery  is  not  so  large. 
A  heat  a  little  below  white  heat  is  safest,  because  it  chars  the  tissues  more 
:3lowly — if  burnt  too  rapidly  the  eschar  may  stick  to  the  cautery  and  be  pulled 
•away,  causing  bleeding.  When  the  surgeon  thinks  the  part  sufficiently 
:seared  he  cautiously  relaxes  the  screw  of  the  clamp,  and  if  any  point  still 
bleeds  repeats  the  cauterisation.  When  all  is  safe  and  every  pile  has  been 
treated  in  this  manner  the  whole  is  returned  into  the  bowel  mth  all  possible 
gentleness. 

The  operation  by  the  cautery  is  the  more  recent  of  these  two  plans,  and 
is  the  one  now  in  greater  use,i  and  it  has  some  incontestable  advantages  over 

'  Perhaps^this  is  true  rather  of  hospital  than  private  practice.  Mr.  Curling,  in  the; 
last  edition  of  his  work  on  '  Diseases  of  the  Rectum,'  1876,  p.  64,  says,  '  I  continue  to' 
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the  ligature— the  recovery  is  more  rapid,  there  is  less  need  of  confinement  to 
bed,  and  it  is  less  painful  than  the  ligature.  Against  these  advantages  is  to 
be  set  the  risk  of  secondary  hajmorrhage— which,  however,  is  not  very  great 
—and  the  somewhat  terrifying  nature  of  the  proceeding,  if  from  any  cause 
anesthetics  are  not  used.  As  to  danger,  though  very  confident  opinions 
were  expressed  of  the  greater  safety  of  the  cautery,  further  experience  has 
shown  their  incorrectness.  Pyaemia  follows  operations  for  piles,  in  con- 
sequence of  inflammation  of  the  divided  veins.  This  is  very  rare  in  any  form 
of  operation,  but  seems  to  occur  quite  as  often  after  the  cautery  as  the  liga- 
ture. Tetanus  has  been  known  to  occur  after  ligature,  but  it  is  a  very  rare 
event  indeed. 

Tperatfons  "^^^  1^^^^  removing  piles  by  simply  crushing  the  base  with  a  clamp 
for  piles. '    bas  lately  been  introduced  by  Mr.  Pollock, '  and  possesses  certain  advantages. 

After  the  sphincter  has  been  dilated  the  pile  is  seized  with  a  pair  of  forceps 
and  drawn  out,  and  its  base  encircled  with  some  form  of  clamp  and  equallv 
and  severely  contused.   The  remnant  of  the  pile  is  then  cut  ofl"  or  allowed  to 


Fig.  338.  Alliugham's  screw  orusliing-instrumeut  for  piles,  moJifierl. 


wither  away.  Two  different  forms  of  instrument  have  been  invented  for  this 
operation,  of  which  the  one  introduced  by  Mr.  Allingham  (and  of  which  a 
slightly  modified  form  is  shown  in  the  figure)  is  by  far  the  better,  since  by 
means  of  its  screw  action  it  possesses  more  force  than  the  lever  action  of  the 
other  instrument ;  and  also,  on  account  of  its  shape,  it  can  be  introduced  more 
completely  into  the  rectum,  and  thus  effects  a  more  perfect  removal  of  the 
pile.  The  advantage  which  is  claimed  for  this  operation  is,  that  as  no  wounded 
surface  is  exposed  there  is  no  risk  of  phlebitis  or  pyemia  ;  for  which  reason 
it  is  chiefly  to  be  recommended  in  patients  of  broken  constitution,  or  those 
labouring  under  known  visceral  disease,  w'hen  it  is  judged  expedient  to 
operate  on  such  patients.    The  immmiity  from  danger  is,  however,  more 
fancied  than  real.    I  have  in  my  own  practice  had  a  death  from  pyemia 
after  operating  on  a  case  of  piles  by  this  method.    The  disadvantage  of  the 
operation  is  the  greater  hability  to  hajmorrhage  than  after  the  ligature, 
sometimes  necessitating  plugging  the  rectum  or  the  application  of  perchloride 
of  iron ;  so  that  the  proceeding  is  not  so  applicable  in  private  practice,  when 
the  patient  must  necessarily  be  left  after  the  operation,  as  in  hospital  practice. 

Mr.  Reeves  has  described  in  the  '  Lancet,'  vol.  i.  1877,  p.  22!),  a  method 
of  treating  internal  piles  by  which  he  believes  the  cure  is  more  rapid,  more 
permanent,  and  more  safe  than  by  any  other  operation.  The  piles,  being 
well  protruded,  are  punctured  with  a  sharp  point  attached  to  Paquelin's 

give  the  preference  to  the  ligature,  as  more  convenient  to  the  surgeon  and  less  alarming  to 
the  patient. 

'  '  Lancet,'  July  3,  1880. 
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Gas-cautery  raised  to  a  dull  red  heat.  The  cautery  is  then  rotated  and 
gently  withdrawn  so  as  not  to  cause  hleeding.  According  to  the  size  of  the 
pile  one  puncture,  two,  or  three  may  he  required.  After  all  the  piles  have 
been  thus  treated  they  are  returned,  and  a  half-grain  morphia  suppository 
introduced.  The  bowels  are  kept  confined  for  about  four  days,  and  then  an 
injection  is  given.  The  cure,  according  to  Mr.  Reeves,  is  usually  complete 
in  a  week,  and  ample  experience  has  convinced  him  that  relapse  seldom  or 
never  occurs. 

The  old  plan  of  excising  the  hsemorrhoidal  tumours  has  recently  been 
reintroduced  by  Mr.  Whitehead  of  Manchester.  He  paralyses  the  sphincter 
by  digital  stretching  and  then  divides  the  mucous  membrane  from  the  skm 
]-ound  the  entire  circumference  of  the  bowel,  and  rapidly  dissects  up  the 
mucous  membrane  and  attached  htemorrhoids  from  the  sphmcter  muscles. 
The  mucous  membrane  above  the  piles  is  now  divided  transversely  in  suc- 
cessive stages,  and  the  free  margin  of  the  severed  membrane  above  is  attached, 
as  soon  as  divided,  to  the  free  margin  of  the  skin  below  by  a  suitable  number 
of  sutures.  By  this  means  the  whole  of  the  pile-bearing  area  of  mucous 
membrane  is  entirely  removed,  and,  according  to  Mr.  Whitehead,  '  recurrence 
is  impossible.'  At  all  events,  this  gentleman  has  operated  on  more  than  300 
patients,  and  to  the  '  best  of  his  knowledge  every  patient  has  been  completely 
and  permanently  cm^ed.'  ' 

By  prolapsus  ani  is  meant  the  inversion  of  the  lower  part  of  the  bowel,  Prolapsus 
and  its  protrusion  ui  the  form  of  a  ring  of  red  tumid  membrane.  In  slighter 
cases  this  ring  consists  of  the  mucous  membrane  only,  but  in  the  more  for- 
midable examples  the  whole  bowel  protrudes,  and  sometimes  for  several  inches. 
Its  causes  are  constitutional  and  local.    Thus,  in  cachectic  children  with 
relaxed  fibre,  any  intestinal  irritation,  such  as  worms,  will  produce  prolapsus  ; 
and  in  the  healthiest  persons,  whether  children  or  adults,  prolapsus  may  be 
caused  by  any  cause  of  straining,  as  stone,  stricture,  or  enlarged  prostate. 
Mr.  H.  Smith  also  says,  with  indisputable  truth,  that  '  the  pernicious  plan  of 
fi-equently  using  copious  enemata  is  very  constantly  productive  of  the  disorder.' 
The  first  thing,  then,  is  to  ascertain  the  cause,  and,  if  this  can  be  removed, 
the  prolapsus,  if  moderate,  will  soon  disappear  with  a  Httle  attention.  When 
the  general  health  is  at  fault  the  appropriate  treatment  must  be  employed. 
In  childhood  ferruginous  tonics  are  commonly  needed,  and  if  the  complaint 
depends  on  the  irritation  of  worms  this  must  be  remedied.    Li  this  way  most 
cases  of  prolapsus  will  be  cured  if  the  protruded  bowel  be  always  at  once  care- 
fully reduced  (which  is  generally  easily  done  by  pressing  it  gently  up  with 
the  flat  of  the  hand)  and  supported  by  a  T-bandage.    If  very  large  the  pro- 
truded mucous  membrane  is  to  be  pencilled  over  with  nitrate  of  silver  in  stick 
or  smeared  with  nitric  acid.   For  the  cases  which  resist  such  measures  (which 
wiU  be  very  few,  and  chiefly  inveterate  cases  in  the  adult)  an  operation  similar 
to  that  for  piles  must  be  performed,  portions  of  the  inverted  gut  being  tied 
at  opposite  parts  of  the  circumference  of  the  bowel,  so  that  the  resulting 
cicatrisation  may  keep  the  gut  in  ;  or,  if  the  anus  be  very  much  stretched, 
lunated  pieces  of  the  skin  and  bowel  may  be  removed  with  the  scissors,  and 
the  edges  of  each  wound  stitched  together ;  or  similar  portions  of  the  skin  and 
bowel  may  be  clamped,  cut  oft",  and  seared,  just  as  in  the  operation  for  piles. 
And  in  fact  the  combination  of  prolapsus  with  piles  is  very  common,  as  stated 
above. 

'  '  Brit.  Med.  Journal,'  Feb.  26,  1887,  p.  449. 
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Fistula  in 
auo. 


A  fistula  in  ano  is  a  channel  or  sinus  leading  by  the  side  of  the  rectum  and 
havnig  usually  two  openings  (complete  listula),  the  upper  one  in  the  bowel 
and  the  lower  on  the  skin.  The  upper  opening  is  generally  very  near  the  anus', 
and  the  lower  is  also  generally  not  far  from  the  margin  of  the  orifice,  so  that 
the  fistula  is  usually  of  no  great  length.    But  many  exceptions  occur  in  both 
respects.   The  sinus  may  open  a  long  way  up  the  gut,  and  the  external  orifice 
may  be  a  very  long  way  from  the 
anus  ;  and,  again,  there  are  fistulae 
which   pursue   a   curved  course, 
coasting  round  the  bowel  as  they 
pass  upwards,  so  that  the  opening 
in  the  gut  is  on  the  opposite  side 
fi-om  that  on  the  skin  ('  horse-shoe 
fistula  ')  ;  or  a  single  opening  in 
the  bowel  may  communicate  with 
two  or  more  orifices  on  the  skin 
( '  Y-shaped  fistula  ').  Inattention 
to  these  peculiarities  may  cause  a 
surgeon  to  overlook  the  internal 
orifice  in  cases  of  complete  fistula. 
But  there  is  no  doubt  that  incom- 
plete fistulfe  also  exist,  and  that  of 
two  kinds — blind  external  fistula 
(Pig.  339),  in  which   there  is  a 
sinus  leading  up  along  the  bowel, 
but  no  internal  opening  ;  and  blind 
internal  fistula,  where  there  is  an 
opening  in  the  bowel,  leading  down 
into  the  cellular  tissue,  but  no  orifice  in  the  skin. 

Fistula  originates  in  two  ways,  viz.  either  as  an  ulcerated  opening  in 
the  wall  of  the  bowel,  the  matter  from  which  makes  its  way  down  along 
the  gut  to  open  externally,  or  as  an  abscess  ui  the  cellular  tissue  which 
bursts  at  one  end  into  the  bowel  and  at  the  other  through  the  skin.  It  is 
obvious  that  either  of  these  actions  may  be  so  modified  as  to  give  rise  to 
incomplete  fistula.  Thus,  if  the  matter  from  the  ulcerated  opening  m  the 
bowel  does  not  make  its  way  through  the  skin,  but  after  gra\dtating  or 
'  pocketing '  down  towards  the  anus  continues  to  discharge  into  the  bowel, 
we  have  the  incomplete  internal  fistula.  If  the  abscess  outside  the  bowel 
makes  its  way  through  the  skin,  but  does  not  burst  into  the  gut,  or  if  in  a 
complete  fistula  the  internal  opening  should  close  (as  in  Fig.  339),  we  have 
the  blind  external  fistula. 

The  causes  of  the  ulceration  of  the  bowel  which  leads  to  fistula  are  not 
always  easy  to  trace.  It  is  customary  to  speak  of  foreign  bodies,  such  as 
a  fishbone,  passing  through  the  whole  intestinal  tract,  and  then  irritating 
or  lacerating  the  rectum,  being  detained  there  by  the  sphincter,  and  cer- 
tainly I  once  saw  a  case  in  which  a  fishbone  was  found  in  a  fistula  ;  but  such 
cases  are  mere  curiosities.  It  is  quite  possible,  however,  that  either  foreign 
bodies  or  hardened  fieces  may  irritate  this  or  any  other  part  of  the  nuicous 
membrane  and  cause  ulceration,  and  of  course  this  part  would  be  far  more 
exposed  to  such  irritation  than  any  other,  la  many  cases  the  ulceration 
seems  to  be  due  to  the  strumous  cachexia,  and  fistula  is  a  well-known  com- 
plication of  phthisis. 


339.  FistulEB  in  ano,  without  any  internal  opening 
There  are  two  fistulous  openings,  into  which  bougies 
have  been  inserted,  and  which  run  for  some  distance 
in  the  cellular  tissue,  terminating  beneath  the  wall  of 
the  bowel.  At  a  is  an  elliptical  depression  which  has 
every  appearance  of  being  the  original  orifice  of  one 
(perhaps  of  both)  of  the  fistulas,  but  is  now  soundly 
healed. — Museum  of  St.  George's  Hospital,  Ser.  ix. 
No.  45. 
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The  frequent  connection  between  abscess  near  the  anus  and  fistula  renders  Ischio- 
the  surgeon  always  anxious  to  open  such  abscesses  early  and  very  freely,  in  abscess, 
order  to  avoid  any  denudation  of  the  wall  of  the  gut  and  consequent  perfo- 
ration.   The  abscess  is  to  be  punctured,  a  director  passed  into  the  puncture, 
and  the  whole  cavity  laid  open  as  far  as  its  extremity  on  either  side.    If  this 
is  early  done  fistula  hardly  ever  follows. 

In  examining  a  case  of  fistula  the  first  care  of  the  surgeon  is  to  ascertain 
the  condition  of  the  patient's  health,  and  more  especially  whether  or  no  there 
are  any  clear  symptoms  of  phthisis.  If  the  patient  be  undoubtedly  phthisical 
it  is  often  better  not  to  operate,  for  the  operation  is  frequently  unsuccessful, 
the  wound  continuing  unhealed  up  to  the  time  of  the  patient's  death  ;  and 
the  division  of  the  fistula  sometimes  appears  to  aggravate  the  internal  mis- 
chief, possibly  by  the  irritation  and  discharge  which  it  causes.  But  these 
objections  apply  chiefly  to  advanced  stages  of  phthisis.  If  the  disease  in  the 
lungs  is  in  an  early  stage,  and  the  patient  is  much  annoyed  by  the  consequences 
of  the  fistula,  it  is  better  to  operate. 

It  must  not  be  forgotten  that  every  fistulous  opening  near  the  anus  is  not  Diagnosis, 
necessarily  a  fistula  in  ano,  i.e.  a  sinus  originating  in  or  leading  to  the  rectum. 
I  have  seen  a  labial  abscess  from  gonorrhoea,  contracted  to  a  smus,  mistaken 
for  a  fistula  in  ano,  and  fistulous  channels  in  connection  with  disease  of  the 
pelvis  not  very  uncommonly  open  near  the  anus.  Another  very  important 
caution  as  to  the  diagnosis  of  fistula  is  not  to  confound  with  simple  fistul^e 
those  fistulous  openings  which  form  in  connection  with  stricture  of  the  bowel. 
Such  cases  are  not  rare,  and  they  are  overlooked  sometimes  by  people  who 
ought  to  know  better.  When  the  stricture  is  simple,  nothing  is  required  for 
the  cure  of  the  fistula  but  the  dilatation  of  the  stricture,  just  as  in  perinasal 
fistula.  When  the  stricture  is  cancerous  no  local  treatment  can  do  any  good. 
In  either  case  the  incision  of  the  fistula  is  a  great  mistake.  Careftil  exami- 
nation of  the  higher  part  of  the  bowel  is,  therefore,  necessary  in  any  case  of 
fistula  whose  cause  is  obscure,  and  particularly  in  those  which  are  multiple 
and  surrounded  by  a  good  deal  of  indurated  tissue,  as  the  fistulfe  in  connec- 
tion with  stricture  usually  are. 

The  operation  for  fistula  is  one  of  the  simplest  possible.  It  consists  Treatment, 
merely  in  passing  a  director  through  the  fistula  and  laying  its  whole  track 
open.  But  it  is  often  very  difficult  to  find  the  internal  opening,  from  the 
sinuous  direction  of  the  fistula,  or  from  the  small  size  of  the  opening  into  the 
bowel  compared  with  the  extent  of  the  abscess  ;  for  the  abscess  often  stretches 
to  a  great  distance  up  the  gut,  while  the  internal  orifice  is  close  above  the 
sphmcter.  Often  the  surgeon  may  feel  the  orifice  as  a  small  pimple  on  the 
wall  of  the  bowel,  and  if  this  be  on  the  opposite  side  of  the  gut  from  the  ex- 
ternal opening,  he  will  discover  it  by  laying  open  the  superficial  part  of  the 
sinus  under  chloroform  and  tracing  it  carefully  step  by  step  around  the  bowel. 
But  no  doubt  in  some  cases  (Fig.  839)  there  is  no  internal  opening,  and  then 
the  surgeon  must  make  one  by  pushing  the  director  through  the  wall  of  the 
bowel  where  it  feels  most  thinned  and  exposed.  Such  operations,  however, 
are  unsatisfactory.  If  the  mternal  openmg  has  been  overlooked  the  fistula 
will  surely  reproduce  itself. 

If  there  be  no  external  opening  the  internal  orifice  can  usually  be  seen  or 
felt,  and  a  bent  probe  can  be  hooked  in  it,  so  that  its  point  projects  under  the 
skm.  This  IS  then  cut  down  upon,  and  so  the  fistula  is  rendered  complete 
and  at  once  laid  open. 

There  is  no  necessity  for  any  elaborate  dressing  after  the  operation.    It  is 
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well,  I  think,  to  put  a  piece  of  oiled  lint  into  the  wound,  and  keep  it  theiv 
twenty-four  or  forty-eight  hours,  so  as  to  avoid  the  agglutination  of  the  super- 
ficial part  of  the  wound ;  and  afterwards  to  pass  a  prohe  or  director  down  to 
the  bottom  of  it,  to  ensure  its  filling  up  regularly  ;  and  it  is  a  comfort  for 
the  patient  if  he  can  be  spared  any  action  of  the  bowels  for  a  few  days. 

The  other  methods  which  have  been  used  for  the  cure  of  fistula  are  the 
elastic  ligature,  the  electric  cautery,  and  the  ecraseur.  They  are  much 
inferior  to  the  cutting  operation, 
but  one  or  other  may  be  used  on 
patients  who  will  not  submit  to  the 
knife,  and  I  should  think  the  best 
would  be  the  elastic  ligature,  but  I 
have  no  experience  of  it.' 

The  cause  of  the  persistence  of 
fistula  is  doubtless  the  action  of  the 
sphincter  ani,  which  constantly 
presses  upon  the  walls  of  the 
abscess  and  disturbs  any  attempt  at 
union.  Yet  spontaneous  cure,  in 
long  periods  of  time,  is  not  un- 
known. Sir  Prescott  Hewett  men- 
tioned a  short  time  ago  at  St. 
George's  Hospital  two  cases  as 
occurring  under  his  own  observa- 
tion ;  but  the  event  is  too  rare  and 
the  length  of  time  required  too  long 
to  afford  any  valid  argument  against 
the  advisability  of  operating  whenever  the  general  health  will  bear  it. 

Fissure,  or,  as  it  is  perhaps  better  called,  ulcer  of  the  anus,  is  a  very 
painful  and  distressing  complaint,  which,  however,  is  usually  reheved  im- 
mediately by  very  simple  treatment.  It  forms  a  little  crack  on  the  edge 
of  the  bowel,  hardly  implicating  the  whole  thickness  of  the  skin,  extend- 
ing, perhaps,  a  certain  distance  up  the  gut — say  half  an  inch — and  situated 
in  the  great  majority  of  instances  towards  the  coccyx.  An  external  pile  very 
often  forms  by  the  side  of  the  fissure,  or  possibly  the  fissure  forms  at  the 
base  of  the  pile.  The  fissure  is  the  seat  of  great  pain,  especially  when  the 
bowels  act,  and  this  pain  frequently  lasts  for  a  long  while  after  deffecation, 
and  is  often  so  severe  that  the  dread  of  it  causes  the  patient  to  avoid  empty- 


Fig.  340.  Fistula  in  ano.  The  puckered  part  represeiit- 
tlie  anus.  A.  bougie  has  been  passed  through  tljc 
fistula,  and  the  mucous  membrane  has  been  removed 
in  order  to  show  the  fibres  of  the  external  sphincter, 
outside  whioh  the  channel  of  the  fistula  extend-. 
Below  the  letter  a  is  seen  an  external  pile,  which  has 
been  cut  across.  The  preparation  well  illustrates  botli 
the  cause  of  the  persistence  of  fistula  and  the  manner 
in  which  the  operation  removes  that  cause.  The 
direcDor  being  passed  in  the  track  of  the  bougie  abovt 
figured,  the  spliiucter  is  cut  completely  across,  andi- 
then  prevented  from  re-uniting  till  the  track  of  tli.- 
sinus  below  has  been  obliter.ited  by  cicatrisation.— 
St.  George's  Hospital  lluseum,  Ser.  ix.  \o.  42. 


'  I  would  refer  the  reader  to  a  discussion  at  the  Clinical  Society,  reported  in  the 
'Lancet,'  June  b,  1875,  on  an  interesting  case  under  Mr.  Maunders's  care  ot  double 
fistula  in  the  same  patient.  One  was  treated  by  incision,  the  other  with  the  elastic  liga- 
ture. The  result  showed  the  great  superiority  of  the'  cutting  operation,  for  the  wound 
made  with  the  knife  united  kindly  and  with  little  pain,  while  that  produced  by  the  elastic 
ligature  was  left  with  callous  prominent  edges,  and  did  not  unite  till  five  weeks  after  the 
other  was  healed.  All  the  surgeons  who  took  part  in  the  debate  appeared  to  be  unanimous 
in  condemning  the  treatment  by  the  elastic  ligature  as  a  method  for  general  use,  while 
admitting  that  it  might  be  indicated  under  exceptional  circumstances,  chiefiy  when  the 
opening  is  very  high  and  the  surgeon  has  reason  to  fear  the  effect  which  the  necessary 
division  of  somewhat  large  vessels  may  have  on  his  patient.  The  ligature  has  been 
applied  by  Mr.  Beeves  for  the  cure  of  fistula  in  ano  in  a  new  way.  Having  passed  a  stout 
twine  up  the  fistula  into  the  bowel,  he  ties  it  tight  till  the  tissue  included  in  the  knot  gives 
way,  then  a  fresh  portion  is  tied,  and  so  on.  The  plan  seems  intended  to  obviate  any 
danger  of  hiemorrhage  and  also  to  humour  the  prejudice  of  patients  who  will  not  submit 
to  be  '  cut.'—'  Med.  Times  and  Gaz.'  June  15,  1878. 
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iiig  the  gut  as  long  as  possible,  so  that  sometimes  a  very  deleterious  habit  of 
enforced  constipation  is  set  up,  which  greatly  impairs  the  digestive  functions. 
The  obstacle  to  the  healing  of  this  ulcer  lies  obviously  in  the  connection  of 
the  ulcerated  skin  with  the  sphincter  ani.  The  cause  of  the  fissure  is  not 
always  apparent.  It  is  more  common  in  women  than  men,  and  maybe  pro- 
duced by  the  irritation  of  discharges.  In  the  majority  of  cases  it  is  associ- 
ated with  debiUty  or  a  deterioration  of  the  general  health.  From  some  cause 
— overwork,  anxiety,  insufficient  or  improper  food — a  patient's  health  gets 
below  par,  and  under  these  circumstances,  if  a  slight  crack  or  '  chap  '  of  the 
mucous  membrane  occurs,  perhaps  from  the  passage  of  a  hardened  mass  of 
fieces,  it  does  not  heal,  as  it  would  in  a  healthy  subject,  but  forms  an  ulcer, 
and  so  '  fissure  of  the  anus.' 

Some  of  the  milder  cases  of  fissure  are  amenable  to  treatment  by  im- 
proving the  general  health,  cleanliness,  attention  to  the  state  of  the  bowels, 
so  that  the  fasces  are  never  hard  nor  the  action  costive,  and  some  stimulating 
application,  of  which  an  ointment  of  grey  oxide  of  mercury,  introduced  before 
and  after  defsecation,  is  the  best.  But  the  operation  which  cures  the  disease 
is  so  simple  and  affords  so  much  immediate  relief  that  it  is  seldom  worth 
while  to  spend  time  on  any  other  local  treatment.  In  many  cases  forcible 
dilatation  of  the  sphincter  is  all  that  is  necessary,  or  this  muscle  may  be  divided 
subcutaneously.  The  operation  usually  recommended  consists  in  exposing 
the  whole  extent  of  the  ulcer  with  a  speculum,  and  then  making  an  incision 
through  its  whole  length  and  depth  with  a  stout  straight  probe-pointed 
bistoury.  This  incision  should  be  made  carefully,  so  as  to  reach  the  healthy 
tissue  throughout  its  whole  extent.  This  is  usually  quite  sufficient.  If  it 
fails,  the  division  of  the  entire  sphincter  (including,  of  course,  the  ulcer  in 
the  cut)  may  be  necessary.  If  there  is  any  growth  (pile  or  polypus)  near  the 
fissure,  it  should  of  course  be  removed  at  the  same  time. 

Pruritus  ani  is  often  a  troublesome  affection,  and  in  some  cases  is  so  dis-  Priirifcis 
tressing  and  uncontrollable  that,  as  is  the  case  with  pruritus  vulv£e,  it  almost 
obliges  the  sufferer  to  renounce  society.  Usually,  however,  it  is  symptomatic 
of  some  disorder  of  the  digestive  or  sexual  organs,  and  if  taken  in  time  is  per- 
fectly manageable.  Careful  attention  to  the  state  of  the  bowels,  the  expulsion 
of  worms,  and  the  careful  regulation  of  the  diet,  are  the  first  requisites.  It 
seems  to  me  often  to  depend  on  the  too  free  use  of  stimulants.  The  local  treat- 
ment consists  of  astringent  and  sedative  lotions,  with  scrupulous  cleanliness 
and  perhaps  a  narcotic  at  bedtime,  when  the  itching  is  apt  to  be  severe.  Care- 
ful examination,  however,  is  necessary  to  ascertain  the  absence  of  fissure  of  the 
anus  or  condylomata,  of  which  pruritus  is  sometimes  only  a  symptom.  The 
disease  is  often  attended  with  small  excoriations,  hardly  deserving  the  name  of 
fissures,  around  the  anus,  and  the  itching  will  disappear  when  these  are  brought 
to  heal,  which  is  usually  eft'ected  by  touching  them  with  nitrate  of  silver 
and  applying  nitrate  of  silver  in  solution. 

Mr.  H.  Smith  recommends  in  these  cases  glycerine  ointment— a  drachm  of 
glycerine  to  an  ounce  of  lard— or  an  ointment  composed  of  calomel  of  the  same 
strength  (51.  :  §i.).  The  black  or  yellow  wash  is  also  sometimes  useful,  and 
the  daily  passage  of  a  bougie  will  sometimes  render  the  anus  less  irritable. 

Polypus  of  the  rectum  is  a  disease  which,  though  not  confined  to  child-  Polypus  of 
hood,  is  most  common  at  that  period  of  life.    Two  forms  of  it  are  described  ^''^ 
—the  vascular  and  the  fibrous— but  the  difference  is  one  rather  of  degree  of 
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vascularity  than  of  kind,  both  being  formed  of  fibrous  tissue  with  vessels 
intermixed.'   The  earlier  the  age  is  the  more  vascular,  as  a  rule,  will  be  tL( 
polypus.    These  polypi  are  often  attached  by  long  stalks  to  the  bowel,  so 
that  when  they  float  up  into  the  gut  they  are  imperceptible  and  cause'  no 
symptoms,  but  when  they  are  carried  down  they  are  grasped  by  the  sphincter, 
and  this  causes  pain  and 
bleeding.  If  a  child  suffers 
from  occasional  bleeding 
from  the  bowel  it  is  usually 
from  this  cause.   Piles  are 
very  rare    in  childhood. 
The    polypus,  however, 
may  easily  escape  detec- 
tion,   especially    if  the 
bow^els  have  not  acted  re- 
cently.   The  surest  way  to 
detect  it  is  to  make  the 
bowels  act  by  an  enema, 
when  the  polypus  will  pro- 
bably present  as  a  small  red 
projection  at  the  anus,  or 
can  be  felt  and  drawn  down 
by   sweeping    the  finger 
roimd  the  bowel.  Some- 
times the  surgeon,  in  so  do- 
ing, breaks  it  off  and  cures 
the  disease,  otherwise  it  is 
necessary  to    remove  it. 
There  is  little  or  no  danger 
in  the  less  vascular  speci- 
mens m  twisting  it  off  with 
a  pair  of  forceps  ;  but  it  is, 
of  course,  safer  to  tie  the 
base  and  cut  it  off  close  to 
the  ligature ;  and  as  this 
gives  little  if  any  pain  it 
is    the    course  generally 
adopted. 


Polypus  of  the  rectum ;  adenoid.  From  a  preparation 
iu  the  Museum  of  St.  George's  Hospital.    It  grew  from 
slender  stalk  (a)  just  outside  the  sphincter.   The  patient,  : 
young  woman,  made  a  rapid  recovery  after  the  removal  of  tbi 
tumour. 


Villous  disease  of  the 
rectum  is  a  rare  form  of 
tumour,  of  which,  however, 
I  once  saw  a  very  striking 
instance, 2  here  figured,  in 
which  the  tumour  used  to 
grow  to  such  an  extent  as  to  produce  some  obstruction,  from  which  the  patient 
was  relieved  by  tearing  away  portions  of  the  mass.  This  was  done  thirty-three 


Via.  342.  Villous  tumour  of  the  rectum.  From  a  preparation  in  tin 
Museum  of  St.  George's  Hospital,  Ser.  ix.  No.  336.  The  tumoiu 
is  seen  to  occupy  u  great  iiart  of  the  circumference  of  the 
bowel  and  e.Ktended  down  nearly  to  the  external  sphincter. 

a,  b,  ])oint  to  parts  in  which  the  mucous  membrane  seems  to  be  en- 
tirely gone,  exposing  the  muscular  fibres.  This  might  have  been 
the  effect  o£  some  of  the  avulsions  practised  during  life. 


'  In  some  of  these  polypi  adenoid  tissue  may  be  detected ;  others  consist  entirely  of 
epithelium — are,  in  fact,  gigantic  warts.  A  case  of  this  sort  is  figured  in  Mr,  H.  Smith's 
essay,  '  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  865. 

2  '  Path.  Trans.'  vol.  xii.  p.  120.  The  preparation  is  preserved  in  St.  George's  Hos- 
pital Museum,  and  is  figured  in  Mr.  H.  Smith's  essay. 
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times,  and  always  with  temporary  relief.  The  patient  survived  five  years, 
and  died  at  the  age  of  seventy.  The  whole  com-se  of  the  disease  in  this  case, 
as  well  as  the  microscopic  examination,  showed  that  the  tumour  was  of  a 
non-malignant  nature,  though  probably  in  the  rectum,  as  in  the  bladder, 
cancerous  tumours  may  be  covered  with  a  layer  of  villous  processes.  The 
diagnosis  of  such  tumours  when  within  the  reach  of  the  finger  or  hand  will 
rest  on  their  comparatively  slow  growth,  the  villous  character  of  their  surface, 
the  absence  of  hardness  at  their  base,  and  of  any  symptoms  not  explicable 
by  their  mechanical  pressure. 

I  ought  to  mention  here — though  chiefly  for  the  sake  of  diagnosis — the  Mucous 
syphilitic  afiections  so  frequently  found  near  the  anus,  viz.  mucous  tubercles  andcondy- 
and  condylomata.  Mucous  tubercles  are  often  confounded,  even  at  the  present  lomata. 
day,  with  external  piles.    Yet  the  diagnosis  is  as  easy  as  possible.    Piles  are 
rounded,  somewhat  pendulous  tumours,  covered  with  healthy  skin,  and  only 
occasionally  comiected  with  any  symptoms  of  syphilis,  which  on  careful  ex- 
amination will  be  found  to  have  nothing  but  an  accidental  reference  to  the 
disease.    Mucous  tubercles,  on  the  contrary,  form  small,  perfectly  flat,  sessile 
elevations,  covered  with  a  velvety  or  warty  and  moist  epidermis,  and  are  al- 
ways developed  m  the  course  of  a  regular  outbreak  of  secondary  or  (what  is 
the  same  thing)  congenital  syphilis.    I  have  spoken  above  (page  409)  of  the 
probably  contagious  nature  of  their  moist  secretion,  and  of  the  great  efficacy 
of  the  local  and  general  administration  of  mercury  in  their  treatment. 

Condylomata  are  generally  syphilitic,  though  they  may  proceed  from  the 
irritation  of  gonorrhceal  and  possibly  other  discharges.  They  form  large 
pedunculated  masses,  in  which  all  the  textures  of  the  skin  can  be  detected, 
covered  with  a  foul  warty  surface  and  exhaling  a  foetid  moisture,  frequently 
very  vascular,  and  bleeding  to  an  alarming  extent  sometimes  when  removed. 
The  elastic  ligatm-e,  though  inferior  in  most  situations  to  the  knife  for  the 
removal  of  tumours,  seems  to  me  very  appropriate  for  the  treatment  of  con- 
dylomata. 

Stricture  of  the  rectum  is  either  (1)  simple,  i.e.  due  to  fibroid  thickening  Stricture 
of  the  walls  of  the  bowel ;  (2)  syphilitic  ;  or  (3)  malignant.  Simple  stricture 
depends  on  the  deposit  of  fibroid  material  in  the  wall  of  the  bowel,  or  external 
to  it,  probably  from  chronic  inflammation  (fig.  343),  or  on  the  healing  of 
ulcers,  and  these  are  either  strumous,  dysenteric,  or  accidental.  It  may 
arise,  therefore,  from  long-continued  diarrhoea  or  chronic  dysentery,  from 
tubercular  ulceration  (fig.  344),  from  pelvic  inflammation  following  child- 
birth, from  operations  for  piles,  and  for  fistulse.  It  occurs  especially  in  old 
people,  and  particularly  in  women,  and  is  usually  situated  at  the  upper  part 
of  the  rectum  at  its  junction  with  the  sigmoid  fiexure  of  the  colon. 

The  symptoms  are  very  insidious,  and  commence  with  difficulty  in 
deffecation,  which  is  probably,  at  first,  attributed  to  constipation.  The 
motions  are  noticed  to  be  tape-like,  or  small,  or  to  consist  of  scybalous 
masses.  But  it  must  be  borne  in  mind  that  this  symptom  in  itself  is  not 
characteristic  of  stricture,  and  oftentimes  too  much  importance  is  attached 
to  it.  Too  soft  a  condition  of  the  fiscal  mass,  or  an  irritable  state  of  the 
sphincter,  will  produce  the  same  appearance,  but  the  history  that  the  patient 
gives  that  the  condition  is  not  constant,  and  that  occasionally  the  motions  are 
well  formed,  will  decide  as  to  whether  it  is  due  to  stricture  or  not.  As  the 
disease  advances  a  spurious  diarrhoea  is  set  up,  and  there  is  a  constant  desire 
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to  defecate,  the  effort  being  attended  with  the  passage  of  only  a  small  amount 
of  solid  matter,  with  a  quantity  of  yeast-like  discharge,  and  the  occasional 
passage  of  blood  and  mucus.  Accompanying  these  local  symptoms  there  is 
dyspepsia,  and  flatulency,  and  the  patient  loses  flesh.  At  this  time  abscesses 
may  form  above  the  stricture,  and  may  burst  into  the  vagina  or  bladder,  and 
the  faeces  discharge  themselves  into  these  passages,  or  they  may  pass  down 
mto  the  pelvis  and  burst  into  the  ischio-rectal  space  or  upon  the  buttoci-;. 
Or  complete  obstruction  may  come  on  either  gradually,  when  the  patitJit 
may  live  several  weeks  after  perfect  occlusion  has  taken  place ;  or  suddenly, 


Pig.  343.   Simple  stricture  of  the  rectum  at  a  point      FlG.  344.   Extensive  ulceration  and  contractinn 
about  one  inch  from  the  anus.   The  surface  of  the  of  the  bowel,  with  rlistcnsion  almve  the  cnn- 

mucous  membrane  IS  much  ulcerated,  and  the  walls  tracted  part,  due  probablv  to  tubercular  i 

of  the  bowel  in  this  situation  (which  IS  contiguous  ceration.— St.    Georges   ilospital  ITusein 

to  the  uterus)  are  much  thickened  and  indurated.  Ser.  ix.  Xo.  49a. 

On  microscopical  ccamination  this  thickening  was 
found  to  be  due  entirely  to  the  development  of  a 
firm  fibrous  material  in  the  submucous  areolar 
tissue,  and  in  the  cellular  tissue  outside  the  bowel. 
No  peculiar  cell-formations  could  be  detected  in 
this  material.— Museum  of  St.  George's  Hospital, 
Ser.  ix.  No.  37. 

with  symptoms  of  acute  obstruction.  Or  peritonitis  may  supervene  and 
terminate  the  life  of  the  patient. 

The  treatment  of  stricture  of  the  rectum  is  in  some  cases  decisive  an<l 
very  successful.  AVhen  the  obstruction  is  formed  merely  by  an  ulcer  which 
has  cicatrised,  and  the  constitutional  condition  on  which  it  may  have  depended 
has  passed  away,  the  health  may  be  as  completely  and  rapidly  restored  b.v 
dilating  the  stricture  as  in  the  parallel  case  of  stricture  of  the  urethra  ;  and. 
as  in  the  urethra,  this  dilatation  may  be  accomplished  eitlier  gradually,  by 
means  of  bougies,  or  rapidly,  byinci.sion.  The  latter  method  is  by  no  means 
free  from  danger.    I  have  seen  peritonitis  and  death  follow  the  incision  of  a 
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stricture  of  the  rectum  even  when  the  mcision  was  quite  away  from  the 
peritoneal  cavity  and  strictly  limited  to  the  posterior  wall  of  the  bowel.'  It 
should  be  reserved  for  dense  cicatricial  strictures  in  which  the  method  of 
gradual  dilatation  fails  or  is  too  painful.  It  is  accomplished  by  passing  a 
director  through  the  stricture  (which  is  supposed  to  be  too  tight  to  admit  the 
tinger)  and  guiding  a  hernia-knife  upon  it,  with  which  the  tissue  of  the 
stricture  is  to  be  slightly  notched  backwards  or  towards  the  sacrum  in  one 
or  two  places  to  an  extent  sufficient  to  admit  the  passage  of  the  little  finger, 
and  therefore  of  a  small  bougie.  Perhaps  the  bistouri-cache.  is  a  safer 
instrument.  This  operation,  however,  is  only  intended  as  a  preliminary  to 
the  use  of  the  bougie.    Although,  as  I  have  said  before,  it  is  not  free  from 

grave  risk,  in  appropriate  cases  (i.e.  cases  of  tough 
cicatrix)  its  beneficial  efi'ects  are  almost  magical. 

Still  more  rapid  relief  is  given  by  the  total  Rectotomj-. 
division  of  the  stricture  and  of  all  the  coats  of  the 
bowel  including  the  external  sphincter  (an  opera- 
tion to  which  American  surgeons  have  given  the 
name  of  '  Kectotomy  ' )  ^  in  cases  which  are  appro- 
priate for  the  operation.  What  these  cases  are, 
our  experience  of  the  operation  hardly  enables  us 
to  say  at  present.  In  the  only  case  in  which  I 
have  as  yet  employed  it,  it  was  unquestionably 
uidicated  and  was  rapidly  successful.  The  patient 
was  a  woman  with  a  very  tight  non-cancerous 
stricture,  probably  syphilitic,  not  far  from  the  anus. 
It  was  not  easy  to  introduce  even  a  small  director 
through  the  opening.  All  inconvenience  disap- 
peared and  she  left  the  hospital,  apparently  quite 
well,  within  a  month.  The  haemorrhage  if  con- 
siderable (which  it  rarely  is  if  the  incision  is  kept 
ui  the  middle  line)  may  be  controlled  by  plugging 
the  wound  with  ice.  The  wound  and  the  bowel 
should  be  washed  out  by  copious  injections  twice 
a  day  after  the  operation,  and  a  full- sized  bougie 
or  the  finger  passed  daily  from  about  a  fortnight 
after  the  incision  for  an  milimited  time. 

For  slighter  cases  of  non-cancerous  stricture 
the  rectum  bougie  is  all  that  is  required.   It  should 
be  passed  at  first  by  the  surgeon  or  by  a  skilled 
blade  is  proiected  to  an  extent  attendant  Until  the  strictuTe  will  freely  admit  an 

wliicli  IS  regulated  by  the  screw.  j  ".•'^•■1^^^" 

instrument  the  size  of  the  middle  finger  and  all 
trouble  from  obstruction  is  over,  when  the  patient  may  be  instructed  to 
pass  it,  and  should  at  first  be  watched  to  see  that  he  really  does  pass  it 
through  the  stricture.  As  in  the  urethra,  it  will  be  necessary  to  keep  the 
stricture  dilated  for  a  time  which  is  practically  unlimited. 

Syphilitic  stricture  of  the  rectum  occurs  almost  exclusively  in  women.  Syphilitic 
usually  under  the  age  of  thirty,  and  from  this  circumstance  it  has  been  believed 
by  some  that  it  is  due  to  a  direct  extension  of  the  disease  from  the  vagina,  but 
there  is  nothing  beyond  the  fact  above  stated,  and  that  it  usually  occurs  close 
to  the  anal  orifice,  to  lend  support  to  this  view.  It  is  essentially  a  tertiary  affec- 

'See  Curling,  'Dis.  of  Kectum,'  4th  eel.  p.  140. 
'See  Beane,  '  Am.  Journ.  Med.  8ci.'  April,  1^78. 


1"IG.  345.  Bistouri-caclie.  The  in- 
strument is  passed  tlirough  the 
orifice  to  be  incised,  with  the 
knife  concealed  in  the  stem. 
By  pressure  on  the  handle  the 
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tion,  and  consists  in  a  fibroid  induration  of  the  sub-mucous  tissue  with  ulcera- 
tion ol  the  mucous  membrane.  The  stricture  is  caused  by  the  contraction  of 
the  newly  formed  fibroid  tissue,  and  usually  precedes  the  ulceration  •  thouLdi 
later  on  the  ulcers  may  heal,  and  then  their  cicatrices  may  produce  an  ordmary 
fibrous  stricture  as  in  the  cicatrisation  of  ulcers  arising  from  other  causes 
In  the  earher  condition,  where  the  stricture  is  due  to  the  contraction  of  the 
newly  formed  fibroid  tissue,  there  is  felt  to  be  an  irregular  indurated  constric- 
tion of  the  cahbre  of  the  bowel  as  far  as  the  finger  can  reach,  and  the  examina- 
tion causes  the  patient  very  great  pain.  The  surface  of  the  mucous  membrane 
if  it  can  be  examined,  will  be  found  to  be  ulcerated,  and  there  wiUbe  a  discharge 
of  blood-stained  purulent  fluid.  Other  symptoms  of  syphilis  will  usuaUy  be 
present. 

The  treatment  consists  in  placing  the  patient  under  constitutional  treat- 
ment for  syphihs  and  introducing  bougies  of  cocoa-nut  butter,  with  which  a 
small  amount  of  blue  omtment  has  been  incorporated,  daily  into  the  rectum. 
Occasionally  the  passage  of  an  ordinary  bougie  which  has  been  smeared  with 
blue  ointment  wiU  be  found  useful.  If  much  ulceration  is  present,  the 
introduction  of  iodoform  suppositories  should  be  resorted  to,  until  the  ulcers 
are  healed,  when  the  dilatation  of  any  cicatricial  tissue  which  may  have 
formed  may  be  proceeded  with  as  in  ordinary  simple  stricture. 

The  form  of  cancer  which  almost  uivariably  attacks  the  rectum  is  the 
cyhndrical  epithehoma.  Other  forms  of  carcinoma  are  described  as  occurring 
in  this  situation,  especially  scirrhus,  but  it  is  probably  very  rare,  if,  indeed,  it 
ever  occurs.  Carcinoma  of  the  rectum  not  unfrequently  undergoes  a  coUoid 
degeneration  and  forms  a  large  soft  mass  presentmg  the  appearance  of  boiled 
sago-grains.  Melanoid  sarcoma  is  occasionally  found  in  this  situation. 
Epithelioma  tends  to  develop  according  to  the  type  of  the  normal  epithehum 
from  which  it  grows  ;  in  the  rectum,  therefore,  it  is  of  the  columnar  or  cylin- 
drical variety.  This  is  sometimes  termed  adenoid  carcinoma,  since  it  presents 
microscopically  a  number  of  tubules,  lined  with  a  single  layer  of  cyhndrical 
epithehum.  The  disease  begins  in  the  hnmg  membrane  of  the  bowel,  but 
speedily  invades  the  submucous  tissue  and  generally  spreads  in  this  tissue, 
between  the  mucous  and  muscular  coats  ;  having  a  tendency  to  spread  laterally 
rather  than  in  the  long  axis  of  the  bowel,  and  so  to  encircle  the  gut.  At 
other  times,  however,  the  new  growth  shows  a  tendency  to  project  itself  into 
the  lumen  of  the  tube,  forming  a  distinct  fungous  mass,  which  has  somewhat 
of  a  cauliflower  form,  and  obstructs  the  bowel.  The  mass  varies  much  in 
consistency,  being  sometimes  of  almost  stony  hardness,  at  others  soft  and 
feehng  almost  like  encephaloid.  It  would  appear  that  the  consistency  depends 
upon  the  rate  of  growth.    The  more  rapidly  it  grows,  the  softer  it  is. 

Malignant  disease  of  the  rectum  is  an  afiection  of  middle  life  rarely 
occurring  before  the  age  of  forty-five.  It  generally  attacks  the  bowel  about 
three  inches  from  the  anal  orifice,  so  as  to  be  well  within  reach  of  the 
finger.  Sometimes,  however,  it  commences  lower  down,  and  the  finger  can 
be  introduced  well  above  the  disease  and  feel  healthy  bowel.  On  the  other 
hand,  occasionally  the  growth  is  beyond  the  reach  of  the  finger  altogether. 
The  symptoms  of  malignant  stricture  of  the  rectum  are  in  its  early  stage  very 
insidious.  There  is  perhaps  some  constipation  and  difficulty  in  defiecation, 
with  a  sense  of  uneasiness,  scarcely  amounting  to  pain,  in  the  rectum,  and 
frequent  desire  to  go  to  stool.  This  may  be  attended  with  the  passage  of  a 
small  amount  of  blood-stained  mucus,  After  a  time  the  pain  becomes  severe, 
and  is  accompanied  by  a  sensation  of  weight  and  dragging  in  the  perineum. 
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Li  some  cases  pain  and  cramp  in  the  lower  extremities  is  complained  of  from 
pressure  of  the  growth  on  the  sacral  plexus  of  nerves.  The  calls  to  go  to  stool 
are  constant,  and  the  elfforts  at  defecation  are  attended  with  increased  and 
often  intense  pain.  If  the  bladder  becomes  involved,  there  is  difficulty  also 
in  micturition. 

The  hasmorrhage  fi-om  the  bowel  now  becomes  more  profuse,  and  the 
discharge  of  mucus  also  increases  and  alters  in  character,  becoming  semi- 
purulent  and  very  offensive.  The  patient  will  complain  of  diarrhoea,  but 
in  truth  there  is  often  constipation,  the  sufferer  only  getting  rid  of  small 
scybalous  masses  of  feces  after  severe  strainmg.     During  this  time  the 

patient  emaciates  :  he  loses  strength 
and  weight ;  he  is  unable  to  sleep,  and 
his  appetite  fails  him.  Examination 
of  the  rectum  with  the  finger  will 
show,  when  the  growth  can  be  reached, 
several  different  conditions.  The  most 
common  is  to  find  the  whole  of  the 
wall  of  the  gut  occupied,  from  about 
2  to  3  inches  from  the  anus,  as  far  as 
the  finger  can  reach,  by  a  hard,  nodu- 
lated mass,  which  is  roughened  and 
ulcerated  on  its  surface,  and  in  the 
centre  of  which  can  be  felt  a  small 
opening  hardly  admitting  the  finger. 
At  other  times  a  rugged,  irregular, 
cauliflower  excrescence  will  be  felt 
protruding  into  and  obstructing  the 
tube  and  fixed  to  one  side  of  the  gut, 
with  much  induration  arovmd.  Again, 
in  other  cases  an  excavated  ulcerated 
surface  may  be  felt  with  hard  everted 
edges.  In  all  cases  the  bowel  will  pro- 
bably be  felt  to  be  more  fixed  to  sur- 
rounding structures  than  in  the  normal 
condition. 

The  main  feature  in  the  diagnosis 
between  simple  stricture  and  the  ob- 
struction of  cancer  Hes  in  the  fact  that 
in  cancer  the  morbid  deposit  is  infil- 
trated for  a  considerable  distance  into 
the  walls  of  the  bowel  and  the  neigh- 
bouring tissues,  producing  a  hard 
irregular  nodulated  mass  which  ex- 
tends for  some  distance  from  the  seat  of  obstruction  (fig.  846),  and  also  causes 
the  bowel  to  become  fixed  to  surrounding  parts.  It  must  be  admitted,  how- 
ever, that  the  diagnosis  is  often  by  no  means  easy  in  some  cases,  especially 
of  syphilitic  ulceration,  where  the  ulcerated  and  contracted  surface  is  very 
extensive  and  the  patient  exhausted  by  suffering.  The  age  of  the  patient, 
the  history  of  the  case,  the  presence  of  other  syphilitic  manifestations,  and 
the  effects  of  treatment  will  generally,  however,  suffice  to  decide  upon  the 
nature  of  the  case.  Death  may  occur  in  these  cases  in  several  different  ways. 
Secondary  growths  may  take  place  in  other  parts,  generally  the  liver,  and 


Fig.  346.  Malignant  deposit  and  ulceration  of  the 
rectum.— Museum  of  St.  George's  Hospital, 
Ser.  ix.  No.  6i. 
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may  terminate  the  patient's  existence.  Or  he  may  die  of  exhaustion,  worn 
out  by  pam.  contnnious  discharge,  frequent  hemorrhage,  and  inabihty  to  take 
food  Occasionally  perforation  of  the  bowel  above  the  stricture  occurs  and  a 
fatal  peritonitis  ensues,  and  finally  total  occlusion  may  come  on  and  rapidly 
destroy  lite. 

The  treatment  of  malignant  stricture  may  be  either  palliative  or  curative 
J3ut  m  a  large  proportion  of  cases  only  the  former  plan  of  treatment  is  pos- 
sible   The  employment  of  gentle  laxatives,  to  keep  the  motions  soft,  and 
avoid  the  irritation  produced  in  the  upper  bowel  by  the  detention  of 
hardened  ffeces ;  opium  or  morphia,  to  relieve  pain  and  procure  sleep,  and 
nourishing  food  m  small  bulk,  constitute  the  main  indications  for  treatment 
m  the  early  stage.    Recently,  the  beUef  has  gained  ground  that,  if  the  opera- 
tion of  colotomy  is  performed  early,  the  removal  of  the  constant  irritation  of 
the  passage  of  feeces  over  the  diseased  surface  causes  a  diminution  in  the  rate 
of  progress  of  the  growth,  and  therefore  prolongs  the  patient's  life.  The 
operation  of  colotomy  has  therefore  become  very  much  more  common  of  late, 
and  much  more  is  known  about  it  than  was  the  case  formerly.    We  now 
know  that  after  successful  colotomy,  or  indeed  after  the  formation  of  an 
artificial  anus  in  any  part  of  the  intestine,  the  patient's  hfe  is  not  by  any 
means  so  miserable  as  was  thought  formerly  to  be  the  case ;  and  we  also 
know  that  the  cancer  which  affects  the  lower  bowel  is  fi-equently  of  the  less 
mahgnant  and  rapidly-growing  forms,  and  therefore  that  if  the  effects  of 
mechanical  obstruction  and  consequent  irritation  can  be  obviated  the  patient 
may  survive  a  long  time.   Then  again,  the  suffermgs  which  cancer  occasions, 
when  the  surface  over  which  the  faeces  pass  is  extensively  ulcerated,  are  often 
very  acute,  and  it  is  worth  the  patient's  while  to  submit  to  the  risk  of  the 
operation  even  for  that  cause  only,  irrespective  of  any  obstruction.    For  a 
description  of  the  operation  of  lumbar  colotomy  see  the  section  on  Internal 
Strangulation  (p.  670). 

Mr.  Herbert  Alhngham'  has  lately  advocated  the  performance  of  inguinal 
colotomy,  instead  of  the  lumbar  operation,  in  cases  of  cancer  of  the  rectum, 
and  has  devised  an  ingenious  method  of  operating  m  this  situation.  If 
what  has  been  said  above  is  true,  that  the  rate  of  growth  of  the  tumom-  is 
retarded  by  preventing  the  passage  of  ffecal  matter  over  the  ulcerated  surface, 
any  operation  of  colotomy  should  be  of  such  a  nature  as  entirely  to  prevent 
the  chance  of  any  small  amount  of  faces  finding  its  way  past  the  artificial 
anus.    This  lumbar  colotomy  (Amussat's  operation)  does  not  do,  and  the 
patient  is  often  troubled  by  a  small  scybalous  mass  finding  its  way  past  the 
opening  and  becoming  entangled  in  the  ulcerated  surface.    Mr.  Allingham 
in  his  operation  obviates  this  by  drawing  a  loop  of  the  sigmoid  flexure  out  of 
the  wound  and  fixing  it  there,  and,  after  union  has  taken  place,  cutting  it  off. 
By  this  means  he  forms  a  spur-shaped  process  of  the  meso-colon,  such  as  is 
seen  in  artificial,  anus  after  sloughing  of  the  gut  from  strangulated  hernia, 
and  entirely  prevents  feces  finding  their  way  into  the  lower  opening  of  the 
bowel. 

The  steps  of  Mr.  Allingham's  operation  are  briefly  as  follows  :  He  makes 
an  incision  two  inches  in  length,  from  a  point  one  inch  internal  to  the  an- 
terior superior  spinous  process  of  the  iHum  parallel  to  Poupart's  ligament. 
The  peritoneum  is  opened  by  a  small  incision,  and  the  edges  of  the  opening 
are  seized  with  clip  forceps,  before  it  is  incised  to  the  full  extent  of  the  wound 
with  scissors.  The  cut  edge  of  the  peritoneum  is  now  sewn  to  the  margin  of 
"  '  British  Medical  Journal,'  Oct  22,  1887,  p.  874. 
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the  wound  in  the  skin,  a  flat  sponge  being  placed  over  the  intestine  to  prevent 
protrusion.  Search  is  made  for  the  sigmoid  flexure,  which  when  found  is 
drawn  out  of  the  woimd.  A  carbohsed  silk  suture  is  passed  through  the 
mesentery  in  two  places  close  to  the  gut,  and  the  two  ends  carried  through  the 
abdominal  wall,  nearer  the  lower  than  the  upper  angle  of  the  wound,  and  a 
second  suture  passed  in  the  opposite  direction  tlu'ough  the  other  edge  of  the 
woimd.  When  these  are  tied  the  loop  of  bowel  is  fixed  outside  the  abdominal 
wall.  The  intestine  is  now  sewn  to  the  skin  by  numerous  sutures  passing  only 
through  the  serous  and  muscular  coats.  The  wound  is  dressed  with  an  anti- 
septic dressing  and  the  parts  left  for  a  few  days.  On  the  second  to  the  fourth 

day,  or  earlier  if  deemed 
necessary,  the  protruded 
coil  of  intestine  is 
opened  and  removed 
with  scissors. 

The  curative  treat- 
ment of  cancer  of  the 
rectum  consists  in  exr 
cision  of  the  strictured 
portion  of  the  intestine, 
and  this  may  be  done 
in  one  of  two  ways  ac- 
cording to  the  situation 
of  the  growth.  When 
the  disease  is  situated 
at  the  lower  end  of 
the  bowel,  so  that  the 
finger  when  introduced 
through  the  stricture 
can  feelperfectly  healthy 
structures  beyond,  the 
whole  of  the  lower  end 
of  the  rectum  may  be 
removed  along  with  as 
much  as  may  be  neces- 
sary of  the  parts  in  the 
ischio-rectal  fossa.  The 
proceeding  is  a  severe 
one,  and  by  no  means 
free  from  danger,  and  there  are  only  a  small  percentage  of  cases  in  which 
it  is  applicable,  as  it  is  confined  to  those  cases  in  which  the  disease  is 
limited  to  the  lower  two  and  a  half  or  three  inches  of  the  bowel.  Moreover, 
it  should  only  be  performed  in  those  cases  where  the  gut  is  freely  movable 
and  the  growth  has  not  infiltrated  surrounding  parts,  and  where  the  patient 
is  in  fairly  good  health  and  has  not  been  worn  out  by  the  disease.  The  opera- 
tion is  performed  as  follows  :  The  patient  having  been  placed  in  the  lithotomy 
position,  a  deep  incision  is  made  in  the  middle  line  of  the  ischio-rectal  fossa 
reaching  to  the  coccyx,  as  recommended  by  Denonvilliers.  This  is  best  done 
by  introducing  a  curved  sharp-pointed  bistoury,  guarded  by  the  forefinger, 
into  the  anus  and  carrying  it  just  beyond  the  growth.  The  pohit  is  then 
made  to  transfix  the  gut  behind  and  appear  at  the  tip  of  the  coccyx.  By 
cutting  outwards  the  whole  of  the  tissues  between  the  anus  and  coccyx  are 


Fig.  347.  Diagram  sbowing  Mr.  H.  Allingliam's  mode  of  performing 
inguinal  colotomy.  The  upper  figure  shows  the  gnt  brought  to 
the  surface,  and  a  suture  of  carbolised  silk  (b)  passed  through  the 
mesentery  and  then  through  the  abdominal  wall  on  both  sides  of  the 
wound.  X  represents  the  suture  attaching  the  serous  and  muscular 
coats  of  the  gut  to  the  skin.  The  lower  figure  shows  the  two 
portions  of  intestine  separated  by  a  well-formed  spur. 
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divided.    The  skin  is  now  incised  with  a  scalpel  around  the  orifice  of  the 
vectmu,  and  the  gut  separated  from  the  tissues  of  the  ischio-rectal  fossa 
Posteriorly  the  separation  can  be  performed  rapidly  and  without  difficulty 
by  means  of  the  hnger  and  scissors,  but  in  front  great  care  will  have  to  be 
observed  ni  separating  the  bowel  from  the  urethra  and  prostate  in  the  male 
and  the  vagma  in  the  female.    As  the  dissection  is  being  carried  on  all 
bleedmg  vessels  are  to  be  tied,  twisted,  or  compressed  by  forci -pressure  forceps. 
The  bowel  bemg  freed  is  to  be  gradually  drawn  out,  till  the  limit  of  the 
disease  is  fairly  reached  above  and  at  the  sides.    When  this  has  been  done 
the  gut  may  be  severed  with  the  knife,  galvanic  cautery,  or  ecraseur,  as  may 
be  judged  best.    It  is  useless  to  try  and  bring  down  the  bowel  and  fix  it  to 
the  external  wound,  as  the  tension  on  the  stitches  is  so  great  that  they  speedUy 
cut  their  way  out.    The  surface  of  the  wound  should  be  thoroughly  sponged 
out  with  a  strong  solution  .of  chloride  of  zinc,  and  iodoform  then  appHed 
ihe  bowels  should  be  kept  confined  for  a  week  or  ten  days.  As  healing  takes 
place  the  mucous  membrane  becomes  drawn  dovm,  and  in  the  majority  of  cases 
the  patient  acquires  the  power  of  retaining  his  fseces.    In  a  large  percenta^^e 
of  cases  contraction  takes  place,  requiring  the  daily  introduction  of  a  bougie 
The  mam  dangers  of  the  operation  are  hemorrhage  and  wound  of  the 
peritoneum.    Some  surgeons  conduct  most  of  the  deeper  dissection  with  the 
thermo-cautery,  in  order  to  avoid  the  risk  of  bleeding,  and  this  maybe  neces- 
sary m  deahng  with  very  vascular  and  rapidly  growing  tumours ;  but  m 
general  the  free  exposure  of  the  parts  which  is  secured  by  Denonvilhers' 
method  enables  the  operator  to  take  up  each  vessel  as  it  is  wounded.  StUl 
the  actual  cautery  ought  to  be  at  hand  if  wanted.    Wounding  the  peritoneal  ■ 
cavity  IS  a  stiU  more  formidable  risk.    In  the  male  sex  it  seems  that  the  re- 
flection of  the  peritoneum  may  be  pushed  somewhat  upwards  by  injecting 
the  bladder.    In  the  female  the  surgeon  can  judge  of  its  position  by  the  finger 
m  the  vagina.    But  in  both,  the  great  security  against  woundmg  the  serous 
membrane  in  the  deep  dissection  is  to  draw  the  gut  down  as  its  attachments 
are  divided.    When  the  disease  is  confined  to  one  side  of  the  bowel,  a  portion 
of  the  circumference  of  the  gut  only  needs  removal,  and  this  is  a  much  more 
successful  operation,  and  is  seldom  followed  by  contraction  and  stricture  or 
incontinence  of  feces.  In  some  cases  it  may  be  done  without  the  prelmiinary 
incision  of  Denonvilhers  by  simply  stretching  the  sphincter  ;  but  if  the  disease 
IS  at  all  extensive,  this  incision  will  give  a  much  better  access  to  the  part 
and  allow  of  a  much  more  thorough  exposure  of  the  disease,  so  as  to  msure 
its  complete  removal.     It  can  usually  easily  be  extirpated  by  cutting  the 
healthy  mucous  membrane  all  round  the  disease  with  curved  scissors  and 
then  encircling  it  with  a  wire  Ecraseur,  and  thus  removing  it  without  risk  of 
haemorrhage. 

The  other  operation  for  the  removal  of  cancer  of  the  rectum  has  received 
the  name  of  Colectomy,  and  is  an  important  modification  recently  introduced 
into  the  operation  of  colotomy,  viz.  the  excision  of  the  strictured  portion  of 
the  intestine,  when  it  lies  within  reach  of  the  operator,  from  the  wound.' 
This  excision  is,  of  course,  only  possible  in  exceptional  cases  ;  but  still,  ac- 
cording to  Mr.  Bryant,  these  cases  are  more  numerous  than  is  generally 
believed.  Two  different  proceedings  may  be  followed  ;  i.e.  the  two  portions 
of  bowel  may  be  sewn  together  and  returned  into  the  peritoneal  cavity,  after 
the  removal  of  the  affected  part,  or  they  may  be  attached  to  the  wound,  and 
an  artificial  anus  formed.  It  seems  from  Mr.  Marshall's  paper  on  the  sub- 
'  See  Bryant,  '  Med.-Chir.  Trans.'  vol.  Ixv.  p.  131. 


MALFOBMATIONS. 


733 


ject '  that  there  were  then  seven  cases  on  record,  and  that  of  these  four  had 
been  successful,  two  in  which  the  ends  of  the  bowel  had  been  sewn  together, 
and  two  in  which  an  artificial  anus  had  been  formed.  It  is  of  course  far  too 
early  to  give  any  opinion  as  to  the  general  applicability  of  this  operation.  I 
may  merely  add  that  Mr.  Bryant,  in  a  subsequent  discussion  at  the  Eoyal 
Med.-Ohir.  Soc,  states  that  a  very  considerable  extent  of  intestine  could  be 
examined,  and,  if  necessary,  pulled  out  of  the  lumbar  wound,  as  much  as  five 
or  six  inches. 

The  anus,  at  the  junction  of  the  muco-cutaneous  surfaces,  is  not  very  ^^^^^^ 
mifrequently  the  seat  of  a  cancerous  growth,  which,  when  occurring  primarily 
ui  this  situation,  is  of  the  nature  of  squamous  epithehoma.  In  such  cases 
the  symptoms  of  obstruction  are  sometimes  severe,  and  the  patient  suffers 
in  the  same  way  as  m  stricture  of  the  bowel ;  and  to  these  sufferings  those 
of  ulceration  of  the  deposit  may  be  superadded.  The  disease  begins  usually 
as  a  Httle  nodule,  which,  in  the  early  stage,  may  be  mistaken  for  an  external 
pile.  After  a  time  it  ulcerates,  and  then  presents  the  characteristic  appear- 
ances of  epithelioma  as  occurring  in  other  situations.  If  limited  in  extent 
it  may  advantageously  be  removed  by  an  operation  similar  to  the  one  above 
described  for  excision  of  a  part  of  the  lower  end  of  the  rectum,  and  in  some 
cases  with  very  favourable  results.  For  if  thoroughly  eradicated  recurrence 
may  not  take  place  for  a  long  period  of  time,  and  possibly  not  at  all. 


Malformations  of  the  lower  bowel  are  usually  described  as  either  (1)  im- 
perforate anus,  or  (2)  imperforate  rectum.  1.  In  the  former  case  there  is  no 
anal  opening ;  in  the  latter  there  is,  but  it  does  not  lead  into  the  bowel. 
When  a  child  is  born  with  no  anal  aperture  the  circumstance  may  escape 
notice  for  a  time,' and  then  the  symptoms  are  usually  complicated  by  the 
useless  administration  of  purgatives.  Very  commonly,  however,  the  mal- 
formation is  detected  soon  after  birth.  If  relief  is  not  afforded  the  usual 
symptoms  of  obstruction  set  in  :  after  a  day  or  two  of  constipation  the  belly 
becomes  distended,  vomiting  commences  (the  period  being  dependent  in  a 
great  measure  on  the  amount  of  fluid  put  into  the  stomach),  the  food  only 
being  rejected  at  first,  and  then  the  meconium,  and  the  child  dies  in  a  few 
days,  either  from  exhaustion  or  peritonitis.  Many  of  these  cases  are,  how- 
ever, perfectly  curable,  and  by  so  simple  a  proceeding  that  it  should  hardly  be 
dignified  with  the  name  of  an  operation.  The  bowel  comes  down  close  to 
the  skin,  and  if  the  surgeon  will  make  a  moderately  free  incision  in  the 
position  of  the  anus,  draw  the  bowel  down  to  the  level  of  the  skm,  and 
attach  the  mucous  membrane  to  the  skin  around  the  whole  of  the  circum- 
ference, nothing  more  need  be  done.  The  patient's  life  will  be  preserved 
for  the  moment,  and  it  may  be  confidently  anticipated  that  the  power  of 
retainmg  the  fasces  will  be  perfect. ^ 

These  are  the  simplest  cases,  and  they  may  be  recognised  conjecturally 
by  the  perfect  development  of  the  pelvic  bones,  so  that  the  coccyx  is  at  the 
normal  distance  from  the  scrotum  or  vagina,  and  by  the  bulging  in  the 
perinseum  when  the  child  cries.    A  surgeon  who  would  not  operate  in  a  case 

'  '  Lancet,'  May  6,  1882. 

-  The  sphincter  exists  in  some  of  these  cases,  though  the  anus  is  imperforate.  See  a 
dissection  by  Mr.  Partridge,  described  in  the  '  Path.  Trans.'  vol.  v.  p.  176.  But  even  if 
there  were  no  external  sphincter,  the  circular  fibres  of  the  internal  sphincter  would 
prevent  any  incontinence  of  fojces.  I  have  mentioned  above  that  even  after  the  removal 
of  the  whole  of  Uie  lower  end  of  the  rectum,  considerable,  and  in  some  cases  practically 
complete,  control  over  the  motions  may  be  regained. 
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of  this  kind  would,  I  think,  neglect  one  of  the  plainest  duties  of  his  pro- 
fession. Yet  many  such  cases  are  sacrificed  to  the  prejudice  that  children 
with  imperforate  anus  had  hotter  he  left  to  die. 

There  are  other  cases  in  which  imperforate  anus  is  complicated  with 
fistulfe  opening  into  the  vagina,  into  the  bladder  or  the  male  urethra,  or  into 
the  scrotum. 

When  the  rectum  communicates  with  the  vagina  there  are  cases  in  which 
the  deformity  has  produced  so  httle  inconvenience  that  the  patient  has 
reached  maturity,  and  even  had  children,  without  being  sensible  of  it.^  In 
such  cases  some  sphincter  action  must  be  exercised  by  the  fibres  of  the 
vagina  as  the  gut  passes  obliquely  through  them.  But  generally  the  patient 
suffers  the  most  terrible  misery  from  the  deformity,  and  then  an  attempt 


Pig.  348.  Imperforate  rectum  with  scrotal  fistula.  Au  iucision  has  beeu  made  iuto  the  rectum  from  the 
natural  situation  of  the  anus,  and  a  probe  passed  through  this  incision  from  the  scrotal  fistula.  See 
also  Pig.  349. 

must  be  made  to  draw  the  bowel  down,  as  is  done  in  simple  imperforation, 
and  at  the  same  time  to  detach  it  from  the  vagina,  and  this  is  sometimes 
successful.  2^ 

When  the  opening  is  into  the  male  bladder  or  urethra,  it  may  perhaps 
be  possible  to  draw  the  end  of  the  rectum  down  to  the  natural  position  of 
the  anus,  and  fix  it  there,  and  so  re-establish  the  normal  opening,  in  which 
case,  if  the  new  anus  be  kept  free,  it  is  to  be  hoped  that  the  old  opening  iuto 
the  urinary  tract  will  close,^  otherwise  the  only  thing  that  can  be  done  to 
preserve  life — which  will  otherwise  be  gradually  but  surely  destroyed  by  the 

'  A  striking  case  recorded  by  M.  L6on  Lefort  will  be  found  in  my  work  on  the  '  Treat- 
ment of  Children's  Diseases.' 

-  Sigr.  Eizzoli  published  several  cases  in  which  the  deformity  had  been  treated  with 
much  success.  I  saw  a  short  time  ago  (Oct.  1887)  a  woman  who  was  under  my  care  for 
this  deformity  when  an  infant.  I  operated  at  that  time  unsuccessfully.  She  again  came 
under  my  care  at  the  age  of  18,  and  I  repeated  the  operation,  which  seemed  to  succeed  as 
far  as  the  separation  of  the  rectum  from  the  vagina  was  concerned,  but  left  her  wath 
incontinence  of  fioces.  Now,  however,  she  has  perfect  control  of  her  motions,  the  two 
passages  are  entirely  distinct,  and,  except  tliat  the  perinnjum  is  somewhat  scanty,  the 
parts  are  perfectly  natural. 

'  See  an  interesting  case  by  Dr.  Shepherd  of  Montreal  reported  in  the  '  Edin.  Med. 
Joum.'  August  1884,  in  which  lie  succeeded  in  drawing  the  bowel  down  to  the  skin.  The 
mother's  negligence  permitted  the  canal  opening  to  contract,  but  Dr.  Shepherd  informs 
me  that  he  afterwards  enlarged  it  and  got  tlie  mother  to  keep  it  open  by  passing  her 
finger  twice  a  day.  After  tliis  the  bowels  acted  naturally  and  no  ficces  passed  through 
the  penis  during  the  rest  of  tlic  child's  life.  He  died  of  bronchitis  at  the  age  of  22 
months. 
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accumulation  of  semi-solid  fasces  in  the  urinary  passages,  causing  symptoms 
analogous  to  stone,  or  absolutely  forming  the  nucleus  for  a  stone — is  to  open 
the  bowel  higher  up,  either  in  the  loin  or  groin. 

In  cases  where  external  fistula  exists  the  bowel  is,  I  think,  never  or  very 
rarely  far  from  the  integument,  and  the  free  re-establishment  of  the  natural 
passage  will  usually  cure  the  unnatural  one,  otherwise  a  plastic  operation 
may  be  required.^ 

But  there  are  more  formidable  cases  of  imperforate  anus,  in  which  the  Imper- 
bowel  is  entirely  deficient  and  may  terminate  at  any  level,  though  usually  it 
ends  at  the  sigmoid  flexure  of  the  colon,  which  then  sometimes  bends  over 
to  the  right  side  instead  of  ending  on  the  left.    The  deficiency  of  the  rectum 
may  be  suspected  by  the  ill-developed  condition  of  tlie  pelvic  bones,  the 

tuberosities  of  the  ischia  being 
close  together,  and  the  coccyx 
near  to  the  parts  of  genera- 
tion, and  by  the  absence  of 
all  bulging  in  the  perin^eum 
when  the  child  cries.  The 
surgeon  is,  however,  justified 
in  making  an  exploratory  in- 
cision— keeping  very  close  to 
the  coccyx  as  he  gets  deeper 
— and  if  he  does  not  find 
any  bowel  it  is  a  matter  for 
his  own  judgment  whether  to 
open  a  higher  part  of  the  gut, 
and  if  so  which  part.  I  cannot 
doubt  that  in  healthy  infants 
such  an  attempt  to  preserve 
life  should  be  made,  and  that 
the  groin  is  the  best  place 
to  make  the  opening.  Per- 
sons in  whom  this  operation 
(Littre's)  has  been  performed 
in  infancy  have  been  known 
to  live  till  middle  life  or 
beyond  it  in  perfect  health  and  comfort,  marrying  and  taking  their  part 
in  all  the  business  and  pleasures  of  their  station ;  and  though  such  cases 
are  mrdoubtedly  very  exceptional,^  still  I  think  we  are  bound  to  give  the 
patient  the  chance. 

M.  Huguier  has  recommended  that  in  these  cases  the  opening  should  be 
made  in  the  right  groin  instead  of  in  the  left,  as  would  seem  more  natural. 
His  reason  is  the  occasional  deviation  of  the  sigmoid  flexure  to  the  right  side 
in  case  of  deficiency  of  the  rectum.  But  this  deviation  is  after  all  only 
occasional.    I  think  it  better  to  make  the  openmg  in  the  left  groin  ;  and  if 

'  Dr.  Fenwick  of  Montreal  has  been  so  kind  as  to  send  me  the  particulars  of  a  case 
of  this  kind  successfully  operated  on  at  the  age  of  27.  An  artificial  anus  had  been 
established  in  the  natural  position  soon  after  birth,  but  a  large  sinus  (the  continuation  of 
the  bowel)  persisted,  and  gave  occasional  passage  to  fnaces. 

■■^  See  Rochard,  '  M6m.  de  I'Acad.  Imp.  de  M6d.'  1859. 

"  Holmes,  '  Surg.  Dis.  o£  Children,'  2nd  ed.  p.  173.  The  more  modern  experience  of 
these  cases,  which  is  certainly  also  more  favourable,  will  be  found  in  an  interesting  paper 
by  Mr.  H.  Cripps  ia  the  18th  vol.  of  the  '  St.  Barth.'s  Hosp.  Reports.' 


Fia.  349.  Dissection  of  the  parts  from  the  above  case.  The 
bowel  is  seen  with  the  bladder  lying  in  front  of  it.  The  bowel 
terminates  in  a  cul  de  sac,  olose  to  the  skin,  from  which  a 
small  canal  runs  forward.  This  opens  on  the  skin  at  B,  and 
from  thence  an  almost  imperceptible  tube  can  be  traced  for- 
wartls  as  far  as  c,  where  it  opens  into  tiie  urethra.  A  marks 
the  situation  of  tlie  anus,  while  the  incision  is  shown  in  the 
previous  figure. — From  Larcher.  Translation  of  Holmes's 
'  Surg.  Dis.  of  Childhood.' 
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the  end  of  the  bowel  is  not  found  there  a  slight  extension  of  the  wound 
upwards  will  probably  enable  the  surgeon  to  open  it  as  it  bends  over  to  the 
right  side. 

2.  In  imperforate  rectum  (in  the  proper  sense)  the  anus  and  the  portion 
of  bowel  contiguous  to  it,  which  are  developed,  as  the  skin  is,  from  the 
external  embryonic  layer,  are 
natural,    and    this  almost 
always  causes  the  deformity 
to  be  overlooked  at  first.  But 
as  the  child  can  pass  no 
motions  the  same  symptoms 
come  on  as  in  imperforate 
anus,  and  then,  on  examina- 
tion with  the  finger,  the  anus 
is  found  to  lead  into  a  de- 
pression, or  cul  de  sac,  like  a 
thimble.    The  bowel  termi- 
nates at  a  variable  height 
above.    Usually,  as  in  figs. 
350,  351,  the  lower  end  of  the 
gut  is  at  no  great  distance ; 
but  the  condition  of  parts 
may  be  just  the  same  as  in 
imperforate  anus,  i.e.  the  gut 
may   end    at    the  sigmoid 
flexure  or  at  any  higher  level. 

The  first  thmg  to  be  done 
is  to  make  a  free  incision, 
through  the  skin  and  soft 
parts,  including  the  cul  de 
sac,  from  the  coccyx  as  far 
forwards  as  the  parts  of  gene- 
ration permit,  having  a  staff 
in  the  urethra  or  vagina,  ac- 
cording to  the  sex,  so  that 
the  bladder,  uterus,  and  peri- 
toneal reflexions  may  be 
avoided.  The  incision  should 
be  extended  as  deep  as  pos- 
sible by  very  gradual  dissec- 
tion, the  surgeon  feeling  con- 
stantly for  the  bulging  bowel, 
and  when  this  is  reached  he 
endeavours  to  draw  it  down 
and  attach  it  to  the  external 
wound  before  opening  it. 
This  proceeding  is  much  faci- 
litated, according  to  M.  Ver- 

neuil,  by  the  resection  of  the  coccyx,'  which  can  be  accomphshed  by  merely 
extending  the  wound  backwards  and  cutting  the  bone  across  witli  a  pair  of 
curved  scissors.    When  the  bowel  cannot  be  drawn  down  it  must  be  opened 
'  See  Cripps,  '  >St.  Barth.'s  Hosp.  Eeports,'  vol.  .xviii.  p.  81. 


Pig.  350.  Imperforate  rectum.  The  bowel  terminates  at  the 
muldle  of  the  sacrum.  There  is  au  anal  citl  de  sac,  separated 
by  a  small  cellule-fibrous  interspace  from  the  bowel. — After 
Girald^js. 


Via.  351.  Parts  roinoveil  from  a  case  where  LittrrV  ojioration 
was  performed  by  Mr.  A.  Johnstone,  in  a  ciise  of  imporforntc 
rectum,  after  an  unsucccssfnl  ox))loratory  puncture,  which 
])assed  into  the  recto-vaginal  iraucli  of  peritoneum,  a,  the 
uterus  ;  b,  a  bristle  passed  in  tlie  course  of  the  trocar  through 
the  anal  cul  de  mc  into  the  peritoneal  cjivity  :  c,  the  termina- 
tion of  the  rectal  cut  de  sac  partly  invested  with  )>erit<ineum, 
and  lyinfr  close  to  the  track  of  the  trocar  ;  rf,  the  artificial 
aims  in  the  left  proin.— From  a  preparation  in  the  Museum  of 
flip  iTnaiiiffii  ffir  Kinlf  Pliilrlrnn     Uolmcs's  '  Surg.  Treatment 


the  ITospital  for  Sick  Children, 
of  Children's  Diseases,'  p.  172. 
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in  situ,  and  the  patency  of  tlie  opening  maintained  either  by  tents  or,  what 
I  think  is  better,  by  passing  the  httle  finger  gently  through  into  the  gut  twice 
a  day.  But  as  these  fistulous  channels  are  very  liable  to  close,  it  is  far 
better,  if  possible,  to  draw  the  gut  down. 

The  old  plan  used  to  be  to  explore  the  parts  with  a  trocar,  but  it  is  an 
undeniably  bad  one.  The  gut  may  be  missed  altogether,  and  the  peritoneum 
or  some  other  part  opened  (as  in  the  case  represented  in  Fig.  351) ;  or  if  the 
upper  cid  de  sac  is  reached  and  punctured,  the  escape  of  air  from  it  renders 
it  more  difficult  to  dissect  down  on  it  afterwards,  and  no  puncture  with  a 
trocar,  however  enlarged  by  subsequent  passage  of  instruments,  gives  that 
free  exit  for  the  motions  which  is  necessary  in  after  life.' 

In  many  cases  the  obstruction  of  the  bowel  is  formed  by  a  mere  mem- 
brane, and  all  that  is  necessary  is  to  make  a  free  crucial  opening  and  keep  it 
distended  by  the  daily  passage  of  the  finger  for  a  month,  with  occasional 
exploration  fi-om  time  to  time  afterwards. 

The  cases  of  imperforate  rectum  in  Avhich  no  gut  can  be  found  on  explor- 
ation must  be  treated  on  similar  principles  to  those  of  imperforate  anus  with 
the  same  malformation.  In  fact,  the  presence  or  absence  of  a  small  anal 
cmZ  de  sac  is  quite  immaterial. 

'  A  most  interesting  case  is  reported  in  the  '  Gaz.  des  Hop.'  June  30,  1877,  which 
shows  the  lifelong  misery  and  extreme  danger  to  which  the  method  of  opening  the  bowel 
by  a  mere  puncture  may  expose  the  patient.  A  man,  aged  forty,  died  under  M.  Vulpian's 
care  from  an  attack  of  paroxysmal  dyspncea  brought  on  by  inability  to  empty  an  enormous 
intestinal  pouch,  formed  by  the  dilated  sigmoid  flexure  and  transverse  colon.  He  had 
been  operated  on  for  imperforate  anus,  by  puncture.  This  puncture  had  become  cicatri- 
cial, intestinal  concretions  had  formed  above  it,  and  when  the  dilated  intestine  was 
stopped  up  by  one  of  these  bodies  he  suffered  from  terrible  dyspncea,  which  ultimately 
proved  fatal.  So  severe  was  the  pressure  exercised  by  the  dilated  bowel  that  the  vena 
cava  was  partly  obstructed,  and  a  collateral  venous  circulation  was  developed  in  the 
walls  of  the  abdomen.  All  this  suffering,  and  the  ultimate  death,  would  have  been 
avoided  if  it  had  been  possible  at  the  original  operation  to  stitch  the  mucous  membrane 
and  skin  together  over  a  sufficient  extent  to  make  a  wide  and  non-retractile  anus. 


8  B 


788 


CHAPTER  XXXIV. 

DISEASES  OF  THE  LARYNX. 

^ai^jngo-  The  diseases  of  tlje  larynx  have  been  brought  withm  the  field  of  actual  obser- 
rhinoscopy.  vation,  and  then-  treatment  has  been  rendered  certain  and  successful,  by  the 
happy  invention  of  the  laryngoscope,  an  instrument  which  is  usually  regarded 
as  the  invention  of  Signor  Garcia,  an  eminent  musician,  though  the  late  Dr. 
Babington,  of  Guy's  Hospital,  is  beheved  to  have  a  prior  claim  to  the  dis- 
tinction. The  late  Dr.  Czermak  was  perhaps  the  one  who  did  more  than 
any  other  laryngoscopist  to  perfect  the  details  of  the  method  and  to  extend 
and  popularise  its  use.  Laryngoscopy  has  now  become  so  universal  that  a 
certain  amount  of  familiarity  with  it  may  fairly  be  expected  of  every  prac- 
titioner. 

The  details  of  instrmnents  vary  considerably,  and  it  would  be  impossible 
here  to  speak  of  their  various  advantages.    All  I  shall  attempt  is  to  describe 
the  essentials  of  the  method.    The  laryngoscope  consists,  then,  essentially  of 
two  mirrors,  one  the  reflector,  which  is  usually  fixed  to  the  forehead  of  the 
surgeon,  who  sits  in  front  of  the  patient ;  and  the  other,  the  laryngeal  mirror 
or  speculum,  mounted  on  a  stem,  small  enough  to  rest  between  the  tonsils 
on  the  lower  surface  of  the  uvula  and  soft  palate,  and  inchned  at  an  angle 
of  46°  to  the  stem.    A  powerful  lamp  is  placed  behind  the  patient,  unless  the 
direct  rays  of  the  sun  are  available  (which  is  but  rarely  the  case).    The  spe- 
culum is  warmed  by  holding  its  reflecting  or  glass  surface  over  the  lamp-flame 
or  immersing  it  in  hot  water  till  its  back  is  just  warm  enough  to  be  comfort- 
ably borne  on  the  cheek.   If  it  is  hotter,  the  patient's  palate  will  not  bear  it ; 
if  colder,  his  breath  will  dim  it.  He  is  then  directed  to  open  his  mouth  widely, 
holding  the  tongue  down  if  he  can,  and  breathing  easily.    A  person  who 
can  show  the  fauces  well,  and  who  is  not  peculiarly  sensitive,  requires  no  pre- 
paration ;  and  if  the  surgeon  is  dexterous  at  the  exammation  he  can  lay  the 
speculum  on  the  uvula  and  direct  the  light  on  to  it  so  as  to  show  the  image 
of  the  larynx  on  it  at  once.    This  image  will  be  reversed,  so  that  the  epi- 
glottis and  the  convergence  of  the  vocal  cords  appear  to  be  behind  and  their 
divergent  extremities  with  the  arytenoid  cartilages  in  front,  and  the  right 
vocal  cord  is  on  the  left  side  of  the  image.    Most  patients  who  are  examined 
for  the  first  time  require  a  little  preliminary  exercise,  especially  if  in  the  hands 
of  an  inexperienced  examiner,  for  practice  gives  a  precision  and  a  gentleness 
in  manipulating  the  mirror  which  are  invaluable  as  aids  to  successful  larni- 
goscopy  ;  and  there  are  many  patients  whose  fauces  are  so  narrow  or  so  irri- 
table that  they  can  hardly  tolerate  the  lightest  touch  of  even  the  smallest 
mirror.    Still,  with  patience  on  the  part  of  tlie  surgeon  and  perseverance  on 
that  of  the  patient,  almost  all  adults  can  ultimately  be  successfully  examined. 
In  children  it  is  sometimes  actually  impossible  to  obtain  a  satisfactory  view 
of  the  parts.    The  management  of  the  tongue  is  often  very  troublesome. 
After  a  little  practice  most  patients  can  keep  it  out  of  the  way.    If  not,  the 
patient  may  hold  the  tip  of  it  out  of  the  moutli  with  his  handkerchief  or  a 
cloth,  or  the  surgeon  may  depress  it  with  a  spatula.    The  shape  of  the  mirror 
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seems  to  me  of  little  importance,  though  I  prefer  a  round  one  ;  but  it  is  of 
unquestionable  advantage  to  use  as  large  a  one  as  the  fauces  can  tolerate. 

AVith  the  laryngoscope  all  the  back  of  the  mouth  and  fauces  can.  be 
thoroughly  examuied,  and  in  the  mirror  the  epiglottis,  aryteno-epiglottidean 
folds,  the  apices  of  the  arytenoid  cartilages  surmounted  by  the  cornicula, 
the  openings  of  the  ventricles,  the  true  vocal  cords,  and  a  part  of  the  wall 
of  the  trachea  (while  the  glottis  is  open)  can  be  fully  seen.  In  some  cases 
where  the  cords  are  widely  apart  an  experienced  examiner  can  direct  the 
light  so  as  to  catch  the  bifurcation  of  the  trachea.'  When  the  parts  are 
fully  in  -sdew  the  patient  is  directed  to  pronounce  the  vowel  '  A '  in  tones 
varying  from  the  lowest  to  the  highest  pitch  of  his  voice,  so  as  to  throw  the 
vocal  cords  into  free  vibration,  and  show  whether  they  are  as  movable  and 
as  elastic  as  they  should  be  ;  their  outline  is  carefully  examined  for  the 
marks  of  ulceration  or  other  injury ;  vegetations  on  the  cords  or  tumours  of 
any  other  kind  in  any  part  of  the  larynx,  or  foreign  bodies,  can  hardly  escape 
observation  ;  and  any  deviation  from  the  natural  colour  of  the  various  parts 
will  be  readily  appreciated  by  one  who  has  accustomed  himself  to  the  examina- 
tion of  the  parts  in  health.  This  is,  indeed,  indispensable.  No  description 
or  book  of  plates  will  enable  a  surgeon  to  recognise  morbid  appearances 
unless  he  has  habituated  himself  to  the  aspect  of  the  parts  in  health,  which 
is  perhaps  best  done  by  auto-laryngoscopy  at  first,  though  it  is  also  very  neces- 
sary to  examine  a  variety  of  individuals,  in  order  to  learn  the  way  of  over- 
coming the  difficulties  caused  by  varying  idiosyncrasies,  which  can  only  be  done 
by  various  little  changes  in  manipulation.  Success  in  laryngoscopy  can  only 
be  obtained  by  constant  j)ractice,  and  this  is  still  more  necessary  in  order  to 
succeed  in  the  delicate  manipulations  by  which  some  affections  of  the  larynx 
must  be  treated. 

The  posterior  nares  and  upper  part  of  the  pharynx  can  also  be  illumi-  Rhino- 
iiated  more  or  less  completely  by  means  of  the  laryngeal  speculum,  but  the 
view  obtained  is  far  less  satisfactory ;  still  enough  can  in  many  cases  be  seen 
to  enable  the  surgeon  to  diagnose  with  confidence  affections  which  would 
otherwise  be  only  matters  of  inference. 

The  instruments  are  the  same,  with  the  addition  of  a  long  narrow  spatula 
turned  up  at  the  end,  or  a  blunt  flat  hook,  by  which  the  uvula  and  soft  palate 
are  to  be  gently  raised  and  drawn  forward  with  the  left  hand,  Avhile  the 
mirror,  which  is  somewhat  smaller  and  longer  in  the  stalk  than  the  common 
laryngoscopic  speculum,  and  has  the  stem  a  little  bent  downwards  near  its 
junction  with  the  handle,  is  passed  to  the  back  part  of  the  pharynx.  By  slight 
variations  of  its  position  and  of  that  of  the  reflector  the  surgeon  tries  to  bring 
successively  into  vieAV  the  various  parts  of  the  naso-pharyngeal  region.  Mr. 
Durham  says  :  '  Under  favourable  circumstances  the  two  superior  meatuses 
maybe  inspected  and  considerable  portions  of  the  mucous  membrane  covering 
the  turbinated  bones  and  the  septum  may  be  seen  ;  the  posterior  surface  of 
the  velum  may  be  examined,  and  if  the  mirror  is  turned  towards  one  side  the 
lateral  wall  of  the  naso-pharyngeal  cavity  and  the  orifice  of  the  Eustachian 
tube  may  be  brought  into  view.  But  the  difficulties  of  posterior  rliinoscopy 
are  gi-eat,  and  it  is  rarely  that  the  cavities  may  be  inspected  to  tlie  extent 
indicated,  although  this  is  theoretically  possible  in  most  cases,  and  has  been 
actually  accomplished  in  many.'  ^ 

'  I  think  Prof.  Czermak  was  the  first  to  show  this  on  his  own  person,  but  many  demon- 
strators of  auto-laryngoscopy  have  been  able  to  follow  his  example. 
'  Syst.  of  Surg.'       ed.  vol.  ii.  p.  633. 
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When  the  laryngoscopical  appearances  in  health  and  those  m  disease  to 
a  certain  extent  have  become  famiHar,  the  surgeon  proceeds  to  learn  the  use 
of  the  laryngeal  brush  and  the  stem  by  which  solutions  or  solid  substances 
are  conveyed  to  any  accessible  point  of  the  larynx  which  may  be  desii-ed  ;  and 
that  of  the  forceps,  laryngeal  scissors,  or  guillotine,  by  which  new  growths 
may  be  removed. 

Laryngitis.  Laryngitis  occurs  either  in  the  acute  or  chronic  form.  In  the  former  it 
is  a  most  formidable  affection,  very  dangerous  to  life,  and  often  proving  fatal 
in  spite  of  the  most  vigorous  and  judicious  treatment.  Its  causes  are  ex- 
posure to  cold  (acute  catarrhal  laryngitis),  the  poison  of  the  contagious 
fevers,  small-pox  and  scarlet  fever  especially,  doubtless  from  the  extension  to 
the  mucous  membrane  of  the  characteristic  affection  of  the  skin  (exanthe- 
matous  laryngitis),  the  extension  inwards  of  cutaneous  or  phlegmonous 
erysipelas  (erysipelatous  and  diffuse  cellular  laryngitis),  and  injury  (traumatic 
laryngitis).  Chronic  laryngitis  may  also  be  catarrhal,  or  phthisical  (tuber- 
cular), or  syphilitic,  or  it  may  result  from  over-use  of  the  voice  (clergyman's 
sore-throat,  chronic  glandular  or  follicular  disease  of  the  larjTix). 

Besides  these  affections,  which  are  found  at  any  time  of  life  and  localised 
in  the  larynx,  there  must  be  added  to  the  list  of  acute  affections  the  peculiar 
spasmodic  inflammatory  affection  in  children  called  croup,  and  the  diph- 
theritic affections  of  the  throat  which  spread  downward  into  the  air-passages. 

It  would  be  out  of  place  here  to  attempt  a  complete  view  of  the  affections 
of  the  larynx.  I  must  content  myself  with  a  general  summary  of  the  more 
important  practical  points  connected  with  its  acute  and  chronic  diseases, 
referring  the  reader  for  more  extensive  details  to  Mr.  Durham's  excellent 
essay  in  the  'System  of  Surgery,'  revised  by  Mr.  Hensman,  or  to  some  of 
the  special  treatises  on  the  subject. 
Acute  Acute  laryngitis  is  characterised  by  the  sudden  accession  of  formidable 

laryngitis,  obstruction,  very  liable  to  be  complicated  by  attacks  of  spasmodic  dyspnoea 
(spasm  of  the  glottis),  in  which  life  may  easily  terminate.  The  rapidity 
with  which  the  disease  proves  fatal  in  some  cases  is  well  known.  I  have 
known  a  man,  tolerably  well  in  the  early  afternoon,  who  died  four  hours 
afterwards  ;  nor  are  such  cases  very  rare.  The  complaint  begins  with  ordi- 
nary sore-throat  (and  probably  the  catarrhal  form  usually  commences  in  the 
pharynx),  then  feverishness  and  distress  supervene,  inspiration  becomes 
difficult  and  painful,  with  some  cough  ;  dysphagia  increases,  the  patient 
begins  to  hawk  up  small  hard  masses,  which  are  supposed  to  come  from  the 
ventricles  of  the  larynx ;  then  the  dyspnoea  rapidly  increases,  expiration  as 
well  as  inspiration  is  obstructed,  the  face  becomes  livid,  the  features  bathed 
in  sweat,  the  pulse  small  and  intermittent,  and  death  follows  either  from 
spasm  of  the  glottis,  from  sudden  suffocation  without  spasm,  or  from  more 
gradual  obstruction  preceded  by  unconsciousness. 

The  treatment  of  this  formidable  disease  must  necessarily  be  vigorous  and 
decisive  if  the  patient  is  to  have  any  chance.  In  the  first  stage,  when  dys- 
phagia and  dyspnoea,  for  which  there  is  no  other  cause  present,  point  to  the 
spread  of  pharyngitis  over  the  epiglottis  to  the  larynx,  a  careful  inspection  of 
the  fauces  (with  the  laryngoscope,  if  the  patient  can  tolerate  it,  if  not  with  as 
good  a  light  and  as  free  an  opening  of  the  mouth  as  can  be  procured)  is 
essential ;  and  if,  as  will  probably  be  the  case,  the  parts  about  the  aryteno- 
epiglottidean  fold  are  found  congested  and  thickened  they  should  be  very 
freely  scarified.    At  the  same  time  antimony  and  aconite  should  be  given  i" 
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small  but  frequent  doses. ^  If  the  inflammatory  appearances  are  less  decided, 
the  patient  should  be  enclosed  in  a  warm,  moist  atmosphere,  and  the  throat 
should  be  constantly  steamed  with  simple  steam,  or  the  same  mixed  with 
henbane  or  hops  ;  or  the  inflamed  membrane  may  be  carefully  pencilled 
with  a  very  strong  solution  of  nitrate  of  silver  (5i.  to  §i.). 

But  if,  as  too  often  happens,  the  symptoms  advance,  laryngotomy  must 
not  be  delayed.  Unfortunately  it  seldom  saves  the  patient's  life  ;  but  it  is 
his  only  chance,  and  the  earlier  it  is  performed  the  better  for  him.  There  is 
no  necessity  for  opening  any  part  of  the  tube  lower  than  the  crico-thyroid 
interval  in  these  cases.  Sir  P.  Hewett  has  shown  that  the  oedema  never 
extends  below  the  vocal  cords,  so  that  the  ordinary  operation  of  laryngotomy 
will  give  the  patient  the  means  of  breathing,  but  in  most  of  the  cases  I  have 
seen  he  has  sunk  nevertheless.  In  many  of  these  instances,  especially  when 
occurring  in  later  life,  the  kidneys  will  be  found  diseased  ;  otherwise  I  do  not 
know  how  to  account  for  the  fatality  of  the  affection.  After  the  opening  is 
estabhshed  I  do  not  think  any  further  employment  of  depressing  remedies  is 
indicated.  The  pulse  and  temperature  should  be  watched,  and  the  patient 
supplied  with  stimulants  and  nourishment  in  accordance  with  his  condition. 

The  above  refers  to  the  catarrhal  form  of  acute  laryngitis.  In  the  ex- 
anthematous  forms  no  scarification  and  no  depression  should  be  thought  of. 
The  only  question  is,  whether  laryngotomy  will  give  the  patient  any  further 
chance  of  survival. 

When  erysipelas  in  either  of  its  forms  extends  inwards  to  the  larynx  the 
complaint  is  usually  fatal.  Still,  instances  of  successful  laryngotomy  are 
not  wanting,  and  the  operation  should  not  be  long  delayed. 

In  traumatic  cases,  as  I  have  stated  above  (page  197),  the  operation  should 
always  be  performed  early,  when  there  are  loose  portions  of  cartilage  hang- 
ing into  the  larynx,  or  the  mucous  membrane  has  been  penetrated  by  the 
edge  of  a  fracture.  For  the  treatment  of  laryngitis  which  follows  burn  or 
scald  I  would  refer  to  page  203. 

The  acute  laryngitis  of  croup  is  not  preceded  by  pharyngitis,  as  the  common  Croup,  or 
catarrhal  laryngitis  is,  nor  is  there  any  diphtheritic  or  croupous  membrane  ^J^'^^gg^® 
in  the  pharynx  or  mouth,  as  there  is  in  diphtheria.  Still,  the  resemblance 
or  relationship  between  croup  and  ordinary  laryngitis  on  the  one  hand  and 
diphtheria  on  the  other  is  very  close,  so  that  many  authorities  regard  croup 
and  diphtheria  as  essentially  the  same  disease — an  opinion  which  is 
strengthened  by  observing  that  in  epidemics  of  croup  there  are  cases  in 
which  the  false  membrane  does  extend  into  the  fauces,  and  which  are  called 
'  diphtheritic  croup.'  Croup  sets  in  with  feverish  symptoms  and  a  hard,  dry, 
ringing  cough,  without  dysphagia,  but  soon  running  on  to  considerable  dys- 
pnoea, aggravated  into  formidable  paroxysms,  and  accompanied  by  cough  and 
expectoration,  in  which  very  commonly  shreds  of  false  membraare  may  be 
observed.  Inflammation  rapidly  extends  down  the  trachea  to  the  bronchi,  the 
breathing  becomes  more  oppressed,  so  that  the  sides  of  the  neck  are  seen 
to  be  drawn  in  during  inspiration,  the  face  becomes  livid,  consciousness 
oppressed,  and  the  child  dies  asphyxiated. 

In  this  formidable  disease  there  are  two  stages  to  be  considered  in  the 
treatment — the  first  that  which  occurs  before  the  dyspna3a  has  become  very 

'  Mr.  Durham  prescribes  two  or  three  minims  of  the  Yin.  Ant.  with  one  or  two  drops 
of  Tinct.  Aconit.  (B.  P.)  and  half  a  drachm  of  Liq.  Ammon.  Acet.  in  some  vehicle  every 
quarter  or  half  hour  till  some  obvious  effect  has  been  produced  on  the  pulse,  and  then 
the  same  less  frequently. 
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dangerous,  wlieii  there  is  sufficient  evidence  of  acute  laryngeal  infiammation 
spreadnig  down  the  trachek,  but  the  breath  still  comes  pretty  freely.  In 
such  cases  anatomical  examination  would  show  the  larynx  inflamed,  and  more 
or  less  coated  with  a  fibrinous  or  leathery  exudation,  which  extends  some 
distance  down  the  trachea,  but  does  not  hne  the  whole  of  it  nor  reach  the 
lungs.  During  this  stage  emetics,  leeches  to  the  chest,  and  the  free  use 
of  antimony  are  the  measures  indicated.  Some  practitioners  rely  much  on 
mercury,  on  account  of  its  solvent  action  on  fibrinous  exudations  ;  but,  as 
Dr.  Barclay  has  pointed  out,  that  action  is  too  slow  to  be  available  in  croup. 
At  the  same  time  mercury  may  be  combined  with  antimony,  on  which  latter 
drug,  no  doubt,  the  chief  rehance  is  to  be  placed.  Warm  fomentation,  with 
opiate  liniment  to  the  throat,  and  the  creation  of  a  warm,  moist  atmosphere 
round  the  bed,  are  decidedly  useful.  Most  cases  of  croup  are  thus  brought 
to  a  favourable  issue.  But  in  the  second  stage,  when  the  respiration  is  very 
laboured,  and  the  subclavicular  spaces  are  seen  to  be  depressed  in  every 
effort  at  breathing,  when  the  child  is  becoming  livid  and  oppressed,  yet  the 
lungs  are  not  much  loaded,  tracheotomy  becomes  urgently  necessary.  At 
this  period  it  will  be  found  that  the  glottis  is  extensively  trenched  upon  by 
the  exudation  which  now  nearly  fills  the  larynx,  and  which  is  beginning  to 
extend  beyond  the  bifurcation  of  the  trachea.  If  the  operation  is  delayed 
till  the  lungs  also  become  much  loaded  it  is  useless  to  perform  it. 

Opinions  differ  as  to  the  place  which  should  be  selected  for  the  operation. 
My  own  is  in  favour  of  operating  above  the  thyroid  isthmus  ;  for  though,  if  we 
could  make  sure  of  getting  below  the  lower  end  of  the  inflammatory  mem- 
brane, it  would  no  doubt  be  worth  some  risk  and  trouble  to  attain  this  object, 
yet  the  extra  half  or  three-quarters  of  an  inch  which  is  the  distance  between 
the  incisions  in  the  two  operations  is  quite  useless  for  this  purpose,  while  the 
operation  below  the  thyroid  isthmus  is  in  a  fat  child  a  very  dangerous  one. 

The  more  the  disease  approaches  to  pure  diphtheria  the  less  is  the  pro- 
spect of  relief  from  tracheotomy,  though  the  chance  of  relief  should  not  be 
refused,  as  numerous  examples  of  recovery  have  been  recorded,  even  when 
the  patient's  condition  has  been  regarded  as  desperate. 

Laryn-  Clearly  distinguished  from  croup  or  diphtheria  is  laryngismus  stridulus,. 

^ridulus.  ^'-^  '  child- crowing,'  a  spasmodic  affection  allied  to  convulsions,  often  very 
alarming,  but  accompanied  by  no  general  fever  and  by  no  exudation,  there- 
fore having  intervals  of  perfect  remission,  and  to  be  treated,  not  by  the 
administration  of  depressing  remedies,  still  less  by  tracheotomy, •  but  by 
bringing  the  child  slightly  under  the  influence  of  chloroform  when  the  spasm 
comes  on  ;  or,  if  the  spasm  is  not  very  powerful,  by  the  use  of  the  warm  bath. 

The  success  of  tracheotomy  in  croup  will  depend  a  good  deal  on  the 
period  at  which  it  is  employed.  If  the  surgeon  resorts  to  the  operation 
early,  and  is  dexterous  in  its  performance,  a  large  proportion  of  his  patients 
will  recover  ;  but  then  a  good  many  of  these  would  certainly  have  recovered 
without.  Nothing  seems  to  me  to  show  the  fallacy  of  statistical  reasoning 
in  matters  of  practice  more  than  the  conclusions  hastily  drawn  from  the 
great  apparent  success  which  attends  the  operation  of  tracheotomy  for  croup 
in  the  hands  of  surgeons  who  perform  that  operation  very  frequently.  With- 
out denying  that  an  early  resort  to  tracheotomy  viaij  be  better  practice  than 

'  There  are,  it  is  true,  a  very  few  exceptional  cases  in  which  the  mere  spasm  has 
been  so  severe  as  to  prove  immediately  fatal ;  and  here  it  is  necessary  to  open  the 
trachea,  if  the  surgeon  happens  to  be  present ;  but  the  occurrence  is  an  exceedingly  rare 
one. 
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waiting  till  tlie  child  is  nearly  in  extremis,  I  would  point  out  that  this  con- 
clusion rests  on  observation,  and  cannot  be  proved  by  quoting  numbers. 

The  constitutional  forms  of  chronic  laryngitis  are  all  marked  by  the  Chronic  _ 
prominent  symptom  of  aphonia  rather  than  by  any  danger  to  life,  though  p^^^g|cal. 
any  of  them  may  become  dangerous  to  life  when  com]Dhcated  with  ulceration, 
smce  that  ulceration  may  irritate  the  vocal  cords  and  produce  spasm  of  the 
glottis,  or  may  extend  to  the  cartilages,  and  portions  of  the  necrosed  carti- 
lage may  become  displaced  or  entirely  loose  and  act  as  a  foreign  body.'  In 
'  phthisis  laryngea '  the  disease  consists,  as  it  seems,  in  the  development  of 
tubercle  beneath  the  mucous  membrane  of  the  epiglottis  and  larynx,  which 
runs  on  with  more  or  less  rapidity  to  ulceration,  leading  to  loss  of  voice, 
destruction  of  the  epiglottis,  dysphagia,  cough,  expectoration,  necrosis  of  the 
cartilages,  and  death.  As  a  general  rule  the  disease  in  the  larynx  is  only  a 
part  of  the  general  affection,  and  the  patient's  death  is  due  to  the  disease  in 
the  lungs  ;  but  in  other  cases  the  complaint  commences  in  the  larynx,  and 
may,  indeed,  be  confined  to  it.  The  treatment  of  the  disease  must,  of 
course,  be  regulated  by  the  general  condition.  When  the  lungs  are  pro- 
foundly affected  nothing  can  be  done  beyond  soothing  the  patient's  sufferings 
by  steaming  the  larynx  from  time  to  time  with  hot  water  mixed  with  hen- 
bane or  stramonium,  touching  any  ulcers  which  may  be  visible  on  laryngo- 
scopic  examination  with  a  wire  coated  with  nitrate  of  silver  or  with  a  solu- 
tion of  nitrate  of  silver  on  the  laryngeal  brush,  and  enjoining  rest  to  the 
laryngeal  organs  as  much  as  possible.  Even  in  these  hopeless  cases,  however, 
Mr,  Durham  urges  the  occasional  justifiability  of  tracheotomy  as  a  pallia- 
tive, if  the  patient  is  greatly  troubled  by  pain  or  difficvTlty  of  breathing  ;  while 
there  are  doubtless  cases  in  which  the  laryngeal  disease  is  the  essence  if  not 
the  whole  of  the  complaint,  and  in  which  tracheotomy  is  urgently  indicated. 

Syphihtic  laryngitis  is  either  secondary  or  tertiary,  and  the  affections  of  Syphilitic 
the  larynx  appear  to  bear  a  general  resemblance  to  the  secondary  and  tertiary  ^'I'^yiS^'^is. 
phenomena  of  syphilis  in  other  parts  of  the  body.  Thus  the  secondary 
laryngitis  seems  to  depend  usually  on  the  s]pread  of  roseola  or  psoriasis  from 
the  throat,  or  on  the  development  of  similar  afi'ections,  or  of  mucous  tubercles, 
on  the  laryngeal  mucous  membrane.  Secondary  ulceration  may  also  s^Dread 
from  the  fauces  down  to  the  larynx,  and  may  either  destroy  the  vocal  cords 
partially  or  completely,  or  may  so  displace  and  bind  them  down  as  to  prevent 
their  proper  action,  and  so  lead  to  permanent  aphonia. 

Secondary  laryngitis  as  a  rule  involves  no  worse  consequence  than  loss  of 
voice,  which  is  usually  only  partial  and  temporary,  though  when  ulceration 
or  inflammation  occurs  in  the  neighbourhood  of  the  cords  the  patient  is,  of 
course,  never  free  from  the  danger  of  spasm. 

The  tertiary  affections  of  the  larynx  are  more  deep  and  more  dangerous. 
Some  of  them  seem  to  consist  in  warty  growths  in  the  laryiix,  not  unlike 
the  syphilitic  vegetations  or  condylomata  found  elsewhere ;  but  the  chief 
tertiary  affection  of  the  larynx  is  ulceration,  which  rapidly  extends  to  the 
cartilages  and  vocal  cords,  destroying  the  larynx  as  an  instrument  of  voice 
and  producing  the  most  serious  danger  to  life. 

Syphilitic  affections  of  the  larynx  can  usually  be  diagiaosed  from  other 
diseases  by  concomitant  symptoms  ;  but  in  any  case  of  doubt  the  effect  of 
anti-syphilitic  remedies  will  assist  the  diagnosis.   The  exhibition  of  mercury 

'  There  is  even  a  case  on  record  in  which  a  diseased  gland  made  its  way  by  ulceration 
into  the  trachea,  and  a  portion  of  it  dropped  into  the  tube,  producing  the  usual  symptoms 
of  foreign  body. 
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in  the  form  of  calomel  vapour,  inhaled  through  a  mouthpiece  attached  to 
the  common  mercurial  lamp,  or  the  repeated  application  of  the  Liq  Hyd 
Perchlor.,  pure  or  diluted  mth  an  equal  bulk  of  water,  are  the  most  useful 
apphcations  m  syphihtic  sore-throat.    In  secondary  affections  the  patTen 
should  undoubtedly  be  brought  fully,  though  gradually,  under  the  inLence  of 
mercury.    In  the  tertiary  stage  of  the  disease  iodide  of  potassium  with  tonics 
may  be  given  internally  while  the  local  mercurial  treatment  is  being  carried 
on.    In  these,  as  m  all  other  ulcerative  diseases  of  the  larynx,  the  surgeon 
must  be  prepared  for  the  necessity  of  tracheotomy,  and  must  not  let  his 
patient  die,  or  run  any  serious  danger  of  dying,  for  the  want  of  an  opening 
through  the  crico-thyroid  membrane. 
U^Stil.        The  folhcular  disease,  or  dysphonia  clericorum,  has  its  seat  in  the  glandule^ 
S^fcorum  i^'l^^  °f  tl^e  ^''^ons  membrane,  and  is  often  accompanied  by  a  similar 

cierxcorum.  affection  of  the  mucous  membrane  around.  '  The  membrane  covering  the 
arytenoid  cartilages  and  immediately  adjoming  parts  is  more  rich  in  glan- 
dular structures  than  any  other  portion  of  the  laryngeal  mucous  membrane 
Now,  this  part  IS  constantly  subject  to  a  very  great  extent  of  motion  and 
also  perhaps  to  considerable  strain,  during  forced  vocahsation.'— (Durham  i 
Thus  IS  explained  the  prevalence  of  this  complaint  in  those  whose  occupa- 
tion leads  to  constant  exertion  of  the  voice,  though  it  occurs  m  others  also  • 
m  photographers,  according  to  Gibb,  who  are  exposed  to  acrid  chemical 
fumes  ;  and  m  persons  labouring  under  the  herpetic  diathesis,  according  to 
Trousseau  and  others. 

'  The  symptoms  are  :  alteration  of  the  voice  and  sense  of  effort  m  sustam- 
mg  it— these  are  by  far  the  most  prominent  and  constant  symptoms  ;  more 
or  less  discomfort  about  the  larynx,  never  amoimting  to  pain,  but  occasionallv 
troublesome  ;  dryness  and  sometimes  a  sense  of  heat  about  the  throat ;  and 
constant  desire  to  clear  the  throat  by  "  hemming  "  and  "  hawking."  There 
IS  httle  or  no  regular  cough  ;  and  the  expectoration  which  sometimes  occm-s 
IS  slight,  scanty,  and  mixed  with  saliva.  There  is  neither  difficulty  m 
swallowing  nor  tenderness  upon  pressure  over  the  larynx.  There  are  no 
definite  constitutional  symptoms,  but  the  general  health  and  spu-its  of  the 
patient  are  often  observed  t6  be  more  or  less  depressed.'  ' 

The  voice  is  much  affected  in  these  cases,  and  especially  in  distinct  or 
loud  speaking  or  reading.  The  mucous  membrane  of  the  fauces  and  throat 
as  well  as  that  of  the  larynx  is  seen  in  the  early  stage  of  the  complamt 
studded  with  enlarged  glands,  surrounded  by  an  area  of  redness,  and  at  a 
later  period  these  may  have  formed  small  points  of  ulceration  ;  but  it  does 
not  seem  that  the  deeper  structures  are  liable  to  disease  or  that  the  larynx  is 
ever  incurably  disorganised. 

The  local  treatment  consists  in  the  persevering  application  of  astringents, 
nitrate  of  silver,  tincture  of  iodine,  sulphate  of  zinc  or  copper,  in  such  strength 
as  is  found  to  be  suitable,  touching  the  ulcerated  parts  with  the  solid  nitrate 
of  silver,  and  the  inhalation  of  pulverised  solutions  of  '  common  salt,  chloride 
of  ammonium,  iodide  of  potassium,  and  in  some  cases  alum  or  weak  solutions 
of  perchloride  of  iron.'  Mr.  Durham  says  also  that  benefit  may  be  derived 
from  sucking  medicated  lozenges  (chloride  of  ammonium,  with  or  without 
cayenne,  and  the  '  red  gum  lozenges  '),  and  from  wearing  the  beard.  The 
general  health  must  be  carefully  attended  to,  and  the  patient  may  be  com- 
forted witli  the  assurance  that  thougli  the  treatment  may  be  tedious  there  is 
every  reason  to  hope  ultimately  for  complete  success. 

'  '  Syst.  of  Surg.'  Srd  ed.  vol.  ii.  p.  674. 
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The  diagnosis  of  tumours  of  the  larynx  is  due  exdusively  to  the  laryngo-  Tumours 
scope.  Formerly,  though  the  existence  of  such  tumours  might  be  guessed 
at,  it  could  never  be  afldrmed.  Now  they  can  be  seen,  and,  what  is  of  far 
more  importance,  they  can  often  be  removed  without  any  hacision  or  any 
inconvenience  whatever,  and  the  patient  in  some  instances  restored  to  the  full 
use  of  the  voice,  and  in  all  rescued  from  the  imminent  danger  of  suffocation 
which  is  incident  to  the  presence  and  growth  of  a  tumour  in  the  neighbour- 
hood of  the  glottis. 

Most  of  the  tumours  which  affect  the  larynx  are  common  warts  or  papil- 
lomatous growths,'  Avhich  spring  up  from  any  part  of  the  mucous  membrane, 
sometimes  in  considerable  number,  and  often  grow  to  a  very  large  size.  They 
are  sometimes  congenital.    They  are  said  to  spring  more  commonly  from 
the  front  of  the  larynx,  near  the  convergence  of  the  vocal  cords,  though  they 
may  grow  in  any  part  of  the  cavity  of  the  larynx,  or  even  in  the  trachea.^ 
Fibrous  tumours  are  next  in  number,  some  of  which  are  sessile,  growing 
from  the  sub-mucous  tissue;  others  are  pedunculated,  hke  the  polypi  of  other 
parts.    Adenoid  growths  are  rare,  and  grow  from  the  mucous  glands  at  the 
base  of  the  epiglottis,  the  aryteno-epiglottidean  folds,  or  the  membrane 
covering  the  epiglottis.  A  few  instances  of  cystic,  myxomatous,  cartilaginous, 
and  osseous  tumours  are  also  recorded.    These  are  the  innocent  forms  of 
tumour— the  malignant  growths  are  mostly  epitheliomatous,  though  instances 
of  sarcoma  are  not  wanting.    Epithelioma  is  generally  an  extension  from 
the  pharynx  ;  but  it  sometimes  begins,  as  Mr.  Durham  describes  it,  on  the 
mucous  membrane  lining  the  back  of  the  cricoid  cartilage,  and  doubtless  in 
other  parts  of  the  larynx  also,  in  the  form  of  small  irregular  nodules,  which 
gradually  increase  in  size  and  soon  ulcerate.    In  any  case  the  tumour  will 
soon  present  an  ulcerated  surface,  and  can  then  be  recognised  from  the  other 
forms  of  ulceration  by  its  elevated  edge,  by  its  dirty  grey  colour,  by  the 
amount  of  new  deposit,  causing  irregular  thickening  in  the  parts  around, 
and  in  some  cases  by  the  presence  of  enlarged  glands. 

The  symptoms  caused  by  a  tumour  of  the  larynx  are  the  same  as  those 
accompanying  any  other  chronic  affection,  viz.  aphonia,  more  or  less  com- 
plete ;  hoarseness,  cough,  occasional  dyspnoea,  sometimes  aggravated  into 
fits  of  spasm,  and  in  some  cases  (chiefly  those  of  cancer)  more  or  less  dys- 
phagia. The  more  movable  and  pedunculated  the  growths  are,  the  more 
liable  are  they  to  cause  spasm  of  the  glottis,  while  the  degree  of  permanent 
obstruction  of  course  will  depend  mainly  on  the  size  of  the  growth. 

The  diagnosis  can  only  be  arrived  at  by  laryngoscopy,  unless  in  the  rare 
instances  (chiefly  in  childhood)  in  which  the  growths  can  be  felt  by  passing 
the  finger  round  the  epiglottis.  If  any  doubt  exists  as  to  the  nature  of  the 
growth,  it  can  generally  be  settled  by  removing  a  fragment  with  the  laryngeal 
forceps  and  submitting  it  to  microscopic  examination. 

The  treatment  of  a  tumour  of  the  larynx  is  directed  to  fulfil  two  different 
indications,  viz.  either  to  remove  the  growth  altogether  or  to  protect  the 
patient  from  the  danger  of  siiffocation  by  tracheotomy.  Of  the  performance 
of  laryngotomy  or  tracheotomy,  in  order  to  avert  suffocation  by  a  tumour, 

'  Out  of  244  cases  of  laryngeal  tumour  collected  by  Mr.  Durham  110  were  of  this 
nature— 19  only  were  cancerous. 

2  See  a  very  interesting  case  recorded  by  Mr.  Butlin  in  'St.  Bartli.'s  Hosp.  Eeports,' 
vol.  xviii.  p.  129,  in  which  a  large  papillomatous  tumour  was  successfully  removed  by 
tracheotomy.  It  was  '  attached  below  the  cricoid  cartilage,  to  nearly  half  the  circum- 
ference of  the  trachea  and  for  more  than  an  inch  downwards  on  the  left  side.' 
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I  need  say  nothing  further  ;  the  indications  are  the  same  as  in  spasm  of  the 
glottis,  or  alarmnig  dyspnoea  from  any  other  cause.  There  are  various  wavs 
of  removmg  laryngeal  tumours.  There  may  be  small  warty  elevations 
hardly  deservuig  the  name  of  tumours,  yet  quite  sufficient,  if  seated  on  the 
cords  to  produce  aphonia,  and  which  may  be  repressed  by  touching  them 
with  the  nitrate  of  silver,  fused  and  apphed  to  the  end  of  a  bent  wire  or  by 
means  of  a  wire  carefully  conveyed  down  to  them  and  connected  with  a 
galvanic  battery  ;  but  this  last  manoeuvre  is  a  very  delicate  one,  and  the 
surgeon  must  first  well  exercise  himself  and  his  patient  to  see  that  he  can 
always  brmg  the  wire  into  unfaihng  contact  with  the  httle  growth 
2om°the      ^  commonly,  however,  the  growths  which  are  large  enough  to  pro- 

mouth,  duce  symptoms  are  also  large  enough  to  be  seized  and  removed  by  delicate 
forceps  of  appropriate  shape  and  construction,  or  by  a  snare  or  ecraseur 
constructed  on  the  same  principles  as  Hilton's  snare  for  nasal  polypi,  figured 
on  p.  647,  with  the  necessary  modifications  in  size  and  shape  ;  or  by  a  knife 
scissors,  or  guHlotine,  i.e.  an  instrument  which  is  slipped  over  the  tumour', 
when  pressure  on  a  handle  projects  a  blade  which  cuts  it  off.  Laryngeal 
growths  have  also  been  removed  by  the  galvanic  cautery,  though  the  method 
seems  mmecessarily  dangerous,  and  those  which  are  cystic  have  disappeared 
after  simple  puncture. 

In  all  cases  where  it  is  possible  the  method  of  removal  fi-om  the  mouth 
ought  to  be  adopted.    But  sometimes,  from  the  age  of  the  patient,  from  his 
mtolerance  of  the  necessary  manipulation,  or  from  the  size  and  attachments 
of  the  tumour,  it  may  become  necessary  to  remove  it  by  external  incision. 
Joly'       .    .^.^y^'O^o^^y-  as  the  operation  is  called,  is  an  extension  of  laryngotomy,  the 
mcision  into  the  larynx  being  continued  upwards  between  the  alfe  of  the 
thyroid  cartilage.    It  is  best  done,  I  think,  at  two  different  sittings.  The 
usual  openhig  having  been  made  through  the  crico-thyroid  membrane,  the 
patient  is  relieved  from  all  danger  of  suffocation,  and  the  ordinary  tube  is 
inserted.    Then,  at  a  subsequent  day,  a  tampon-tube  is  introduced  and  the 
windpipe  securely  plugged  (the  patient  being,  of  course,  fully  narcotised, 
which  is  readily  effected  by  administering  the  anassthetic  through  the  tube), 
and  the  incision  is  slowly  and  cautiously  carried  along  the  middle  line  of  the 
pomum  Adami,  so  as  to  wound  neither  vocal  cord,  till  the  thyro-hyoid  mem- 
brane is  reached.    I  think  it  will  often  be  found  more  convenient  to  com- 
mence the  incision  above  at  the  notch  between  the  two  halves  of  the  thyroid 
cartilage,  and  prolong  it  downwards  very  steadily  and  carefully  m  the  middle 
Hne  till  the  tracheotomy  wound  is  reached.    A  couple  of  blunt  hooks  will 
now  drag  the  two  halves  of  the  larynx  apart.    If  there  is  much  bleeding  (as 
there  often  is)  a  piece  of  sponge  must  be  firmly  pressed  into  the  larynx  till 
it  has  subsided.    The  patient  is  all  this  time  breathing  quietly  through  the 
tampon-tube.    On  the  subsidence  of  the  bleeding  the  whole  interior  "of  the 
larynx,  with  the  mouths  of  its  ventricles,  will  be  exposed,  and  the  tumours 
can  be  cut  away,  their  bases  cauterised,  and  any  other  manipulation  carried 
out  most  satisfactorily.    The  same  proceeding  is  sometimes  required  for  the 
removal  of  foreign  bodies  impacted  in  the  ventricle  (see  p.  198),  and  under 
urgent  circumstances  it  is  of  course  performed  at  one  sitting. 
Extirpa-         Latterly,  still  more  extensive  operations  have  been  practised  for  malignant 

tion  of  the        i    ,i  i      •      t  «        ,  , 

inrynx.  and  Other  extensive  diseases  of  the  laiynx,  all  the  parts  afl'octed  having  been 
removed,  so  as  to  extirpate  the  whole  larynx  and  lay  the  pharynx  freely 
open.    In  a  case  under  Mr.  Pick's  care,'  at  which  I  assisted,  I  thought  the 

'  '  Clin.  Trans.'  vol.  xiv.  p.  1()3. 
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operation  justifiable,  as  the  patient  was  evidently  sinking,  and  as  there  was 
considerable  doubt  whether  the  disease  was  not  innocent  in  its  nature,  and 
it  appeared  possible  to  remove  it  entire.  In  such  cases  it  seems  reasonable 
to  give  the  patient  the  chance  which  the  operation  may  hold  out ;  while  in 
cases  obviously  of  a  malignant  natui-e,  the  propriety  of  extirpating  the  larynx 
is  very  dubious,  since  the  disease  will  almost  certainly  recur  very  soon,  and 
the  immediate  risk  to  life  is  extremely  great.' 

The  operation  in  the  case  referred  to  was  thus  performed.  Tracheotomy 
having  been  practised  on  a  former  day,  the  trachea  was  completely  plugged 
mth  Semon's  modification  of  Trendelenburg's  tampon,  and  all  risk  of  suffo- 
cation from  blood  running  into  the  windpipe  thus  averted.  Then  the  parts 
over  the  thyroid  cartilage  were  freely  divided  by  a  crucial  incision  and  the 
thyro-hyoid  membrane  denuded  and  incised  on  one  side  as  far  as  the  upper 
cornu  of  the  thyroid  cartilage,  which  was  then  severed  from  the  hyoid  bone. 
The  lower  cornu  was  then  separated  from  the  cricoid  cartilage,  and  the  thyroid 
and  cricoid  cartilages  divided  in  the  middle  line.  One-half  of  the  thyroid  was 
then  removed,  and  afterwards  of  the  cricoid.  Then  the  other  side  was  simi- 
larly treated,  the  whole  operation  being  performed  with  curved  blunt-pomted 
scissors.  In  this  \vay  all  the  vessels  divided  (which  were  few  and  small)  were 
secured  at  once  with  clips,  and  hardly  any  blood  was  lost.  No  vessels  re- 
quired a  ligature.  The  pharynx  was  of  course  widely  opened  in  removing 
the  posterior  part  of  the  cartilages. 

The  practicability  of  complete  removal  of  the  larynx,  without  causing 
the  death  of  the  patient,  has  been  abundantly  proved,  but  the  propriety  of 
the  operation  is  doubtful.  A  large  number  of  the  cases  iia  which  it  has  been 
performed  have  died  from  the  direct  effects  of  the  operation  (according  to 
the  latest  statistics  more  than  two-thirds),  and  in  those  who  have  sur\'ived, 
the  subsequent  history  of  the  case  has  not  been  encouraging  ;  recurrence  in 
a  large  proportion  having  taken  place  within  a  few  months.  When,  however, 
the  disease  is  confined  to  one  side  of  the  larynx,  partial  extirpation  seems  to 
present  a  much  more  favourable  aspect.  It  Avould  appear  to  be  a  far  less 
fatal  operation ;  it  mutilates  the  patient  much  less,  and  does  not  interfere 
with  deglutition  and  speech  in  the  same  way  that  entire  extirpation  does, 
and  it  is  stated  not  to  be  followed  more  rapidly  by  recurrence  of  the  disease 
than  complete  removal  of  the  organ. 

After  recovery  an  apparatus  can  be  adapted,  in  the  place  of  the  larynx, 
consisting  of  a  box  with  a  vibrating  tongue  inside,  by  means  of  which  the 
patient  can  articulate  very  completely — at  least  quite  sufficiently  for  practical 
purposes. 

In  connection  with  these  operations  for  the  removal  of  parts  of  the 
vocal  apparatus,  I  ought  to  mention  a  case  related  by  Mr.  Lister  and 
Dr.  B.  Yeo  to  the  Clinical  Society, ^  in  which,  after  thyrotomy,  Mr.  Lister 
removed  the  whole  of  the  true  vocal  cords  along  with  some  warty  growths, 
and  the  patient  recovered  the  power  of  complete  and  even  loud  articulation, 
his  voice  being  perfectly  audible  over  a  tolerably  large  room.  Mr.  Lister 
attributed  the  restored  voice  to  the  vibration  of  the  aryteno-epiglottidean 
folds. 

'  I  performed  the  oijeration  in  a  case  of  this  kind  in  May  1884.  The  operation  was, 
however,  unsuccessful,  as  the  disease  on  one  side  extended  up  towards  the  base  of  the 
skull  and  could  not  be  entirely  removed.  There  was  no  difficulty  in  the  operation  itself 
nor  any  formidable  bleeding.  The  patient,  who  was  much  pulled  down  before  he  came 
under  my  care,  died  on  the  second  day. 
'  Clin.  Trans.'  vol.  xi. 
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Aphonia,  besides  being  a  symptom  of  all  chronic  laryngeal  disease,  occurs 
also  trom  causes  unconnected  with  any  disease  in  the  larynx.  The  nervous 
or  hysterical  aphonia,  which  is  often  seen  in  young  women-though  some- 
times m  men— is  an  affection  not  very  well  understood,  and  sometimes  devoid 
ol  any  other  symptom  of  hysteria  or  nervous  disease,  thougli  agreeing  with 
such  disorders  in  the  fact  that  there  is  no  visible  degeneration  of  tissue  in  the 
parts  affected,  and  that  the  function  may  often  be  completely  and  immediately 
restored  without  any  visible  cause  for  the  change. 

In  a  case  of  this  kind  laryngoscopic  examination  will  show  all  the  parts 
of  their  natural  appearance,  but  the  motion  of  the  cords  is  variously  affected. 
The  voice  sometimes  appears  and  disappears  quite  suddenly,  and  in  all  cases 
there  is  the  same  want  of  proportion  between  any  recognisable  cause  and 
the  presumed  effect  which  is  noticeable  in  other  '  nervous  mimicries."  There 
may  have  been  some  little  cold  or  some  extra  exertion  of  the  voice  aUeged  as 
the  cause,  but  this  is  wholly  insufficient  to  account  for  a  total  inabihty  to  speak. 

These  cases  often  get  well  of  themselves,  or  any  method  of  treatment  may 
cure  them— the  mere  introduction  of  the  laryngoscope  has  produced  a  return 
of  the  voice.i  The  approved  methods  of  treatment  seem  to  act  by  gixing  the 
patient  a  shock— a  '  shake-up, '  as  Mr.  Durham  terms  it.  Such  are  the  pinch- 
ing or  squeezing  of  the  larynx,  the  application  of  galvanism  either  to  the 
cords  themselves  or  to  the  parts  near  them,  the  application  of  strong  or  hri- 
tating  lotions  to  the  interior  of  the  cavity,  such  as  solutions  of  iStrate  of 
silver  or  sulphate  of  copper,  and  the  application  of  irritating  fumes,  as  those 
of  solutions  of  ammonia  or  chlorine. 

Aphonia  is  said  also  to  result  from  idiopathic  atrophy  of  the  muscles  of. 
the  larynx,  but  on  this  head  little,  I  beheve,  is  known. 

Usually,  when  a  patient  has  lost  his  voice,  and  on  laryngoscopic  exami- 
nation one  of  the  vocal  cords  is  seen  to  be  motionless,  the  cause  is  to  be 
sought  m  pressure  on  the  recurrent  nerve,  and  the  commonest  cause  of  that 
pressure  is  either  an  aneurismai  tumour,  especially  aneurism  of  the  aorta 
pressing  on  the  left  recurrent,  or  an  enlarged  gland,  or  a  mahgnant  tumour 
in  the  thorax  or  neck.    It  is  not  very  uncommon  for  a  person  to  be  unaware 
of  the  existence  of  aortic  aneurism  until  the  attention  of  his  physician  is 
called  to  the  part  by  either  paralysis  or  spasm  of  the  glottis.  And  there  seems 
good  reason  to  beheve  that  the  pressure  of  a  tumour  on  any  part  of  the  wind- 
pipe may  set  up  irritation  in  its  substance  which  may  be  so  reflected  down 
the  nerves  of  the  part  as  to  produce  either  paralysis  or  spasm  of  the  cords 
without  any  direct  interference  with  the  nerve-trunks. 

Spasm  of  the  glottis  is  one  of  the  most  painful  and  most  fatal  of  all  sur- 
gical accidents.  It  comes  on  from  the  most  various  causes,  and  may  terminate 
life  in  a  few  minutes,  if  prompt  help  be  not  given.  That  help  lies  in  the  im- 
mediate opening  of  the  windpipe  below  the  glottis  ;  and  when,  as  sometimes 
happens,  a  patient  is  found  in  obvious  and  imminent  danger  of  death  from 
spasmodic  dyspnoea,  of  the  cause  of  which  the  bystanders  can  give  no  account, 
the  surgeon's  duty  is  to  make  an  opening  at  once  through  the  crico-thyroid 
membrane,  and  if  necessary  perform  artificial  respiration  through  the  open- 
ing. But  what  has  been  said  above  is  sufficient  to  show  that  in  many  cases 
of  spasm  of  the  glottis  the  immediate  opening  of  the  windpipe  is  unnecessary, 
and  fortunately  it  is  only  in  rare  emergencies  that  we  have  not  the  oppor- 
tunity for  more  deliberation  in  the  treatment. 

'  See  Durham,  in  '  Syst.  of  Surg.'  2nd  ed.  vol.  iv.  p.  .592. 
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The  chief  causes  of  spasm  of  the  glottis  have  been  pointed  out  in  the  fore- 
going pages.  They  are :  foreign  bodies  fixed  in  the  larynx  or  loose  in 
the  lower  part  of  the  windpipe  when  they  impinge  on  the  cords,  burns 
and  scalds  of  the  larynx,  inflammation  and  ulceration  (whether  acute  or 
chronic)  trenching  on  the  neighbourhood  of  the  cords,  tumours  when  they 
move  so  as  to  get  between  the  cords,  aneurisms,  tumours,  and  enlarged 
glands  irritating  the  recurrent  nerves  or  pressing  on  the  windpipe,  and 
central  irritation,  such  as  is  often  seen  in  tetanus  and  less  frequently  in 
cerebral  affections.  The  treatment  of  all  these  conditions  has  been  discussed, 
so  far  as  they  fall  within  the  surgeon's  province,  and  the  necessity  of  tra- 
cheotomy under  certain  circumstances  pointed  out.  I  would  merely  add  that 
the  patient's  safety  is  best  consulted  in  circumstances  of  doubt  by  resort 
to  operation,  rather  than  by  hesitation,  which  may  at  any  time  involve  fatal 
consequences. 

The  windpipe  may  be  opened  in  three  different  positions,  viz.  between  the  Broncho- 
ericoid  and  thyroid  cartilages,  above  the  thyroid  isthmus,  and  below  it.    All  fraciieo- 
three  operations  are  often  comprised  under  the  common  name  Tracheotomy,  tomy. 
which  is  thus  used  as  synonymous  with  Bronchotomy,  meaning  any  opera- 
tion by  which  an  artificial  opening  for  respiration  is  made ;  otherwise  the 
word  Bronchotomy  is  used  for  all  the  operations  on  the  air-passages,  while 
the  term  Tracheotomy  is  restricted  to  the  operation  below  the  thyroid  isth- 
mus, that  above  it  being  called  Laryngo-tracheotomy,  and  the  operation 
through  the  crico-thyroid  interval  Larpigotomy. 

Laryngotomy  is  the  easiest  of  the  three.  Nothing  is  necessary  except  to  Laiyngo- 
keep  in  the  middle  line,  to  divide  the  skin  pretty  freely  from  the  thyroid  to  *°'"^* 
the  cricoid  cartilage,  and  to  cut  through  the  crico-thyroid  membrane  entirely 
fi.*om  the  lower  border  of  the  thyroid  to  the  top  of  the  cricoid  cartilage,  or 
horizontally  to  a  sufficient  extent,  and  then  insert  the  tube.  In  urgent  cases 
there  is  no  need  to  make  any  preliniinary  incision.  The  knife  can  be  plunged 
direct  into  the  mndpipe,  and  the  tube  may  follow  it  at  once.  No  vessel 
of  importance  can  be  injured.  The  httle  anastomotic  arch  formed  by  the 
crico-thyroid  arteries  never,  as  far  as  I  know,  furnishes  more  than  slight 
hfemorrhage,  which  is  stopped  at  once  by  the  pressure  of  the  tube. 

Laryngotomy  is  often  required  under  circumstances  of  urgency  when  no 
tube  is  at  hand.  A  pair  of  forceps,  or  in  the  last  resort  the  blades  of  a  pair 
of  scissors,  or  a  couple  of  hairpins  or  pieces  of  bent  wire,  will  suffice  to  keep 
the  wound  open,  and  if  necessary  the  operation  can  be  done  with  a  common 
penlmife. 

This  operation  is  sufficient  in  all  cases  which  involve  only  the  vocal  cords 
or  the  tissues  above  them.  It  is,  therefore,  practised  in  spasm  of  the  glottis 
from  all  causes,  including  burn  and  scald,  in  erysipelatous  affections  spread- 
ing down  the  throat,  and  in  cases  of  foreign  body  lodged  in  or  above  the 
glottis.  Opinions  differ  as  to  the  operation  which  is  to  be  einployed  in  cases 
of  laryngitis  and  croup,  as  to  which  I  have  already  expressed  my  own. 

Laryngo-tracheotomy  consists  in  making  a  freer  incision  than  in  laryngo-  Laryngo- 
tomy from  the  lower  border  of  the  pomum  Adami  to  about  three-quarters  of  <^™«heo- 
an  inch  below  the  cricoid  cartilage,  dissecting  the  parts  till  the  trachea  and 
the  isthmus  of  the  thyroid  body  are  plainly  seen,  plunging  the  Imife  into  the 
windpipe  -with  its  back  to  the  thyroid  isthmus,  and  cutting  upwards  through 
the  two  upper  rings  of  the  trachea  and  the  cricoid  cartilage. 

This  operation  is  chiefly  used  in  childhood,  when  the  small  size  of  the 
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laiyiix  seems  to  forbid  laryngotomy,  and  the  depth  and  sliortness  of  tlie  neclc 
renders  tracheotomy  dangerous. 

Tracheotomy  below  the  thyroid  isthmus  requires  a  freer  openinr.  and  a 
deeper  dissection.    The  extent  of  the  incision  will,  of  course,  bo  proportioned 
to  the  thickness  of  the  neck.    In  a  short  deep  neck  there  is  no  objection  to 
extending  the  mcision  from  the  cricoid  cartilage  to  the  episternal  notch,  but 
this  is  rarely  requisite.    An  average  incision  would  ])e  from  an  inch  and  a 
half  to  two  inches  downwards  from  the  cricoid  cartilage.    Having  divided 
the  skin  and  deep  fascia,  the  sterno- thyroid  muscles  may  be  seen  touching 
each  other  in  the  middle  line,  and  these  parts  should  be  drawn  asunder  with 
hooks.    Any  vessels  (arteries  or  veins)  which  bleed  freely  had  better  be 
tied ;  >  the  lower  border  of  the  thyroid  isthmus  will  be  recognised,  and  may 
be  drawn  up  with  a  hook  if  it  is  unusually  broad.    The  trachea  should  be 
dissected  clean  till  three  rings  are  seen  fairly  exposed,  and  should  then  be 
opened  in  the  whole  extent  which  is  denuded,  with  the  edge  of  the  knife 
turned  upwards.    Then  the  tube  is  to  be  inserted.    If  the  thyi'oid  isthmus 
comes  down  unusually  far  it  is  safer  to  divide  it  in  the  middle  line  than  to 
risk  a  deep  dissection  close  to  or  under  the  sternum.    In  following  the  other 
course  I  once  lost  a  patient  from  wound  of  a  branch  close  to  the  innominate 
vein. 

There  are  a  few  precautions  which  are  essential  to  success  in  all  these 
operations.    The  first  is  to  keep  in  the  middle  Ime,  and  this  is  not  always 
easy  in  cases  which  are  operated  on  late  at  night  under  urgent  circumstances. 
The  head  ought  to  be  extended,  as  much  as  is  possible  without  increasing  the 
dyspnoea,  by  putting  a  pillow  under  the  neck  and  shoulders ;  and  the  surgeon, 
if  he  has  no  trained  assistant,  must  see  that  the  head  is  held  firmly  and 
the  body  kept  straight.    Next  it  is  desirable  to  stop  the  bleedmg  before  the 
trachea  is  opened ;  but  if  the  bleeding  is  merely  venous  or  capillary,  and 
from  a  number  of  imperceptible  vessels,,  the  best  plan  is  to  make  the  opening 
at  once.    If  a  gush  of  blood  passes  into  the  windpipe  the  patient  must  be 
instantly  turned  on  his  face,  and  it  will  rmi  out  again.    The  free  admission 
of  air  into  the  lungs  will  relieve  the  venous  congestion,  and  the  hfemorrhage 
will  cease.    It  is  most  iiriportant  to  make  a  free  opening  at  first,  so  that  the 
tube  has  ample  space.    I  have  seen  the  patient  die  while  the  operator  was 
Vainly  endeavouring  to  force  a  tube  through  an  opening  too  small  for  it,  and 
thereby  of  course  increasing  the  dyspnoea.    There  is  no  objection  in  most 
cases  to  the  administration  of  chloroform,  nor  is  there  usually  any  reason 
for  hurry  in  the  dissection.    A  quiet  and  methodical  dissection  may  take  a 
minute  or  two  longer  than  one  where  haste  is  the  only  thing  thought  of ; 
but  it  often  really  saves  time,  as  it  enables  the  operator  to  insert  the  tube  at 
once  instead  of  bogghng  about  it.    As  to  the  insertion  of  the  tube,  there 
is  not  generally  any  difficulty  if  the  windpipe  has  been  opened  with  the 

'  Mr.  Hulke,  in  a  paper  in  the  '  Med.-Chir.  Trans.'  vol.  Ix.  p.  92,  gives  the  followinR 
practical  hint  from  a  Geiman  treatise  on  Tracheotomy,  the  reference  to  which  he  liad 
mislaid : — 

'  The  venous  plexus  overlying  the  trachea  is  enclosed  between  two  folds  of  the  deep 
fascia  which  pass  upwards  to  the  larynx.  The  veins  also  are  much  smaller  above  tlian 
lower  down.  If  this  fascia  is  fixed  by  pressing  tiic  nail  of  the  left  forefinger  against  the 
front  of  the  cricoid  cartilage  and  a  small  cut  be  made  upon  this  transverse  to  the  axis  of 
the  trachea,  both  these  folds  of  fascia  will  be  divided.  If  now  the  lower  lip  of  the  cut 
fascia  be  seized  with  forceps,  the  fascia  below  enclosing  the  veins  (and  istlnnus  of  the 
thyroid  gland  if  necessary)  may  be  easily  peeled  down  with  the  lliin  handle  of  the 
scalpel,  exposing  the  front  of  the  trachea  by  an  almost  bloodless  dissection.' — Mr.  Hulke 
relates  a  case  in  which  he  adopted  this  manoeuvre  with  much  success. 
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requisite  freedom.  The  old  solid  cannula  is  now  rarely  used.  Fuller's 
bivalve  cannula  is  the  one  most  commonly  met  with,  but  possesses  this  great 
disadvantage,  that  it  may  cause  ulceration,  and  even  fatal  haemorrhage,  by 

reason  of  the  sharpness  of  the  edges  of  its 
outer  cannula.  Durham's  right-angled  can- 
nula is  probably  the  best.  Its  shape  is  better 
than  the  ordinary  quarter-circle  one,  consistmg 
as  it  does  of  a  straight  piece  for  the  wound, 
W  and  a  short  piece  at  right  angles  to  drop  into 

vio.  352.  Puller's  bivalve  tracheotomy  the  trachea  without  touching  its  back  wall.  It 

caimulti.  The  cauuula  is  iiitroiluceil  ■,     ■.  -i     ^      ,        i  tj 

with  its  bhuies  closed.  Then,  by  Can  be  lengthened  and  shortened  according  to 
t\X^nm\°ked  by'th^^^^^^  Uuesfthe  the  depth  the  trachea  is  from  the  surface  of  the 
^^<:t:uS^^:e:;^l  wound.  By  means  of  the  '  lobster-tail '  director 

it  is  very  easy  to  insert.  Whatever  form  of 
tube  is  used  it  should  be  double,  for  it  will  soon  become  obstructed  with 
mucus,  and  the  inner  tube  must  often  be  withdrawn  for  the  purpose  of 
cleansing  it.  For  the  same  reason  the  inner  tube  must  project  beyond  the 
outer  one,  otherwise  the  withdrawal  of  the  inner  tube  might  leave  the  outer 
one  obstructed. 

When  the  double  cannula  is  securely  lodged  in  the  trachea  it  must  be  tied 
in  with  a  piece  of  tape  round  the  neck  ;  and  if  there  is  any  superfluous 


Fig.  353.   Durham's  cannula,  with  '  lobster-tail '  director. 

incision  it  may  be  united  with  one  or  two  stitches.  Several  dangerous 
complications  may  occur  after  the  operation.  The  secretion  (especially  in 
the  diphtheritic  affections)  will  collect  in  the  tube  and  must  be  assiduously 
removed  by  passing  the  feather  of  a  pen  down  the  inner  tube,  and  when  this 
no  longer  serves,  by  removing  the  inner  tube  and  clearing  it.  It  may  even 
become  necessary  to  remove  the  outer  tube  also  and  draw  up  the  croupous 
membrane  out  of  the  trachea.  I  have  seen  a  complete  cast  of  the  trachea 
and  bronchi  thus  removed,  with  immense  relief  to  the  dyspnoea.  Cases  have 
been  recorded  •  in  which  the  trachea  was  lined  with  false  membrane  and  the 
tube  was  passed  in  between  the  latter  and  the  wall  of  the  trachea,  thus 
closmg  the  passage  for  the  air  entirely.  This  might  be  suspected  to  have 
happened  when  the  tube,  though  obviously  lodged  in  the  trachea,  transmits 
no  air.  The  best  course  to  adopt,  I  imagine,  would  be  to  dilate  the  tracheal 
wound  with  hooks,  when  the  membrane  would  probably  protrude  and  could 
be  removed,  or,  at  any  rate,  freely  lacerated. 

Again,  the  pressure  of  the  end  of  the  tube  against  the  windpipe  some- 
times produces  ulceration  of  the  trachea,  which  has  even  been  knoAvn  to 
extend  into  the  innominate  artery,  and  still  more  frequently  induces 
tracheitis  and  bronchitis.  To  obviate  this  Mr.  Bryant  has  devised  a 
cannula  in  which  the  shield  lying  on  the  skin  is  jointed  to  the  stem  which 
rests  in  the  trachea,  in  order  that  the  tube  may  follow  the  motions  of  the 

'  '  Non-penetration  of  the  lining  false  Membrane  an  unnoticed  Danger  in  Tracheotomy,' 
by  Mr.  A.  G.  Osborn,  of  Dover.—'  Brit.  Med.  .Journ.'  1885,  vol.  i.  p.  127.  See  also  Howard 
Marsh,  '  St.  Barth.'s  Hosp.  Eeports,'  1867. 
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windpipe.  But  the  presence  of  the  foreign  body  must  always  cause  some 
n-ritation,  and  this  seems  often  to  be  the  starting-point  of  general  tracheitis 
and  bronchitis.  In  order  to  lessen  as  far  as  may  be  tliis  irritation,  and  yet 
not  to  lose  the  security  against  sudden  suffocation  which  the  tube  affords, 
the  use  of  flexible  india-rubber  tracheotomy  tubes  has  lately  been  advocated.' 
They  are  no  doubt  very  comfortable,  and  when  the  tube  has  to  be  worn  for 
a  length  of  time  are,  in  my  opinion,  very  superior  to  the  silver  tubes,  as  they 
allow  the  patient  to  move  his  head  without  any  distress  from  the  impact  of 
the  end  of  the  tube  on  the  interior  of  the  windpipe.    Also,  when  the  silver 


FiCr.  354.   Bryant's  cannula.   The  shield  is  movable  on  the  ueck-plate  by  means  of  a  joint  and  can 

be  shortened  if  required.  ' 

tube  sets  up  much  inflammation  shortly  after  the  operation  it  is  well  to  try 
an  india-rubber  one.  But  great  care  should  be  taken  to  see  that  the  tissue 
of  the  tube  is  not  rotten— that  the  tube  can  be  bent  and  pulled  about  freely 
without  cracldng— otherwise  it  may  easily  break  and  leave  its  end  m  the  air- 
tube.2  This  accident  may  possibly  be  obviated,  as  Mr.  Baker  suggests,  by 
making  the  tube  on  a  canvas  hning.  Another  objection  to  the  use  of  mdia- 
rubber  tubes  soon  after  the  operation  is  that  if  the  wound  is  at  all  deep  it  is 
difficult  to  introduce  them — a  difficulty,  however,  which  disappears  as  the 
wound  consohdates.  It  is  not  to  be  recommended  if  there  is  excessive  dis- 
charge, as  it  is  not  fitted  with  an  inner  cannula.  I  have  lately  used  tubes 
made  of  a  material  which  is  called  '  coralline,'  and  which  is,  I  believe,  a  pro- 
duct of  the  manufacture  of  glycerine.  It  is  sohd  when  cold,  and  thus  is  as 
easy  to  introduce  as  a  silver  tube,  but  softens  a  little  at  the  temperatm-e  of 
the  body,  and  is  far  less  irritating  than  the  metal  tube.  It  answered  well 
in  a  case  of  phthisis  laryngea  which  I  had  under  observation  for  a  long  time. 

In  some  cases,  when  the  interior  of  the  trachea  is  very  irritable,  no  tube 
can  be  tolerated.  In  a  case  of  this  kind,  in  which  the  patient  was  greatly 
troubled  with  gout,  I  kept  the  wound  open  quite  satisfactorily  for  a  month, 
by  dilating  it  twice  a  day  with  the  trivalve  tracheotomy  dilator. 

Another  frequent  comphcation  is  that  the  fluids  run  down  from  the 
mouth  into  the  larynx,  and  so  are  expelled  from  the  wound.  I  have  already 
spoken  of  the  same  distressing  complication  after  cut-throat. 

It  is  very  desirable  to  restore  the  natural  respiration  as  early  as  possible 
after  tracheotomy,  and  dispense  with  the  cannula.  Not  only  is  the  foreign 
body  a  constant  source  of  irritation,  but  the  vocal  coi-ds  may  get  more  or  less 
consolidated  together,  and  even  in  some  cases  the  upper  part  of  the  larynx 
nearly  obliterated.  A  cannula  should  be  inserted  having  an  opening  in  its  con- 
vexity looking  towards  the  glottis,  througli  which  the  air  can  pass  in  expira- 
tion, and  a  valve  apphed  to  its  mouth,  so  that  the  air  can  be  drawn  inwards 
in  inspiration,  but  the  valve  then  shuts.    If  it  is  found  that  this  caimot  be 

'  See  especially  Morant  Baker,  '  Med.-Chir.  Trans.'  vol.  Is.  p.  71. 

2  As  happened  to  Mr.  Howse's  patient,  '  Med.-Chir.  Trans.'  vol.  Ix.  p.  d'S. 
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borne,  arid  that  the  glottis  seems  obstructed,  the  patient  should  be  narcotised 
and  a  bougie  passed  through  the  glottis,  to  break  down  the  adhesions. 

Eecently  it  has  been  proposed  in  cases  of  diphtheritic  obstruction  of  the  intuba- 
larynx  to  substitute  for  tracheotomy  the  introduction  of  a  tube  through  the  l^J'rni^ 
rima  glottidis,  which  is  allowed  to  remain  there,  and  through  which  the  '^'^^"^* 
patient  breathes.    This  is  termed  '  intubation  of  the  larynx,'  and  has  been 
extensively  adopted  in  the  United  States,  and  to  a  certain  exfent  in  this 
country.    The  tubes  are  made  in  various  sizes,  according  to  the  age  of  the 
patient,  so  as  to  fit  the  glottis,  and  special  instruments  are  provided  by  which 
they  can  be  inserted  and  removed.    The  question  as  to  whether  this'plan  of 
treatment  will  supersede  tracheotomy  must  be  at  present  considered  to  be 
undecided,  but  from  the  reports  of  cases  in  which  it  has  been  employed,  it 
would  appear  to  have  its  special  difficulties  and  dangers.    Thus  it  is  not 
infrequently  coughed  up,  and  has  been  known  to  find  its  way  into  the  oeso- 
phagus and  be  passed  per  anum  ;  or  it  is  not  impossible  that  it  might  slip 
downwards  into  the  trachea  and  require  removal  by  tracheotomy  ;  frequently, 
too,  it  becomes  blocked  with  mucus  or  false  membrane,  and  therefore  proves 
inefficient.    It  is  possible,  however,  that  the  operation  may  be  of  value  in 
certain  cases.' 

•  For  a  resumd  of  our  present  knowledge  on  this  subject,  see  a  paper  by  Dr.  Charters 
J.  Symonds,  'Brit.  Med.  Journ.'  Nov.  19,  1887,  p.  1098. 
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CHAPTEE  XXXV. 

DISEASES    OF   THE  EAR, 

The  present  chapter  is  only  intended  as  an  indication  of  the  chief  topics  in 
aural  pathology  and  therapeutics  ;  as  an  auxiliary  to  the  understanding  of  a 
very  difficult  and  complex  subject,  and  an  introduction  to  the  study  of  special 
treatises. 

The  most  intelligible,  and,  I  think,  for  practical  purposes  the  most  useful, 
division  of  the  diseases  of  the  ear  is  into  those  of  the  external  meatus,  the 
membrana  tympani  and  tympanum  (including  the  Eustachian  tube  and 
mastoid  cells),  and  the  labyrinth.  And  it  may  be  said — I  think,  with  truth — 
that  most  of  the  affections  of  the  external  parts  are  curable,  many  of  those 
of  the  tympanum  very  difficult  of  cure,  and  most  of  those  of  the  labyrinth  at 
present  inaccessible  to  treatment. 


Malforma- 
tions of  the 
auricle. 


Hfema- 
toma  auris. 


Keloid  and 
other  tu- 
mours of 
the  auricle. 


Eruptions. 


Malformations,  such  as  imperfect  development  of  the  external  parts, 
absence  of  the  meatus  or  supernumerary  auricles,  are  every  now  and  then 
met  with.  They  are  interesting  in  a  scientific  or  morphological  point  of  view, 
but  of  little  surgical  importance.  Supernumerary  auricles  should  be  removed 
when  it  will  improve  the  patient's  appearance. 

In  cases  of  rudimentary  meatus,  surgical  interference  is  not  often  desirable ; 
chiefly  because  where  the  external  division  of  the  ear  has  been  defective, 
usually  the  middle  or  internal  ear  has  been  so  as  well. 

A  collection  of  blood  is  frequently  met  with  between  the  perichondrium 
and  the  cartilage  of  the  auricle  (hsematoma  auris).  It  is  usually  the  result 
of  traumatism,  but  may  arise  irrespective  of  uijury.  Formerly,  owing  to  it- 
frequent  occurrence  in  the  insane,  it  was  considered  to  be  pecuUar  to  them. 
Generally  it  is  not  desirable  to  meddle  with  it,  but  if  it  threatens  to  grow 
large,  a  free  incision  must  be  made  into  the  swelluig,  the  blood-clot  turned 
out,  and  the  wound  dressed  aseptically. 

Other  tumours  form  in  the  auricle,  the  most  famihar  being  the  litth 
fibrous  or  keloid  tumour  which  sometimes  grows  around  the  puncture  ol' 
the  ear-ring  in  ladies.  When  this  is  really  increasing,  or  when  it  has  at- 
tained a  size  which  produces  disagreeable  deformity,  it  should  be  removed ; 
but  the  operation  is  rarely  necessary.  When  it  is  so,  the  best  plan  is  to 
cut  out  the  tumour  by  a  y  shaped  incision  and  bring  the  parts  together 
at  once. 

Cysts,  gouty  deposits,  and  fatty  or  other  innocent  tumours  are  found  occa- 
sionally in  the  auricle,  but  their  treatment  presents  no  peculiarity. 

The  most  common  affections  of  the  auricle  are  the  pustular  or  vesicular 
skin-eruptions,  eczema,  herpes,  impetigo,  and  the  chronic  inflammation  which 
occasionally  follows  on  erysipelas.  The  cbief  differences  in  the  pathology  and 
treatment  of  such  affections  from  those  which  occur  in  other  situations  depend 
on  the  difficulty  of  keeping  the  ears  clean  and  dry,  and  on  the  liability  to 
accumulation  of  secretion  in  the  recess  of  the  meatus ;  scrupulous  attention 
to  these  points  will  generally  render  these  diseases  much  more  tractable. 
The  general  health  and  the  state  of  the  secretions  must  be  carefully  attended 
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to,  and  the  diet  and  medical  treatment  regulated  accordingly.  The  auricle 
must  be  carefully  cleansed  and  dried  twice  a  day,  and  the  meatus  well 
syringed  out  with  warm  water  or  any  appropriate  lotion,  after  which  the  local 
apphcation  which  is  indicated  in  each  skin-eruption  is  to  be  appHed  (see 
Diseases  op  the  Skin).  In  the  chronic  erysipelatous  inflammation  lotions 
of  nitrate  of  silver  will  be  most  serviceable. 

The  periosteum  of  the  external  meatus  is  sometimes  inflamed,  leading  to 
an  acutely  pamfid  swelling,  which  after  some  time  may  suppurate.  It  is  not 
necessary,  however,  to  wait  for  the  formation  of  matter  in  order  to  open  the 
swelhng.  A  free  incision  will  reheve  the  patient's  sufferings,  and  may 
avert  further  mischief.  Otherwise  the  bone  itself  may  become  carious  ;  and 
although  this  disease  is  less  alarming  than  that  which  affects  the  parts  of 
the  bone  nearer  to  the  vessels  and  membranes  of  the  brain,  yet  it  is  tedious, 
threatens  permanent  damage  to  the  hearing,  and  may  spread  inwards. 

The  examination  of  the  external  meatus  is  directed  to  ascertain  the  condi- 
tion and  appearance  of  its  hning  membrane,  the  presence  or  absence  of  foreign 
bodies,  or  of  accumulations  of  wax,  and  the  condition  of  the  membrana 
tympani.  In  a  very  good  light  the  tympanic  membrane  can  sometimes  be 
seen  without  a  speculum  ;  but  usually  a  silver  tube,  either  complete,  or  cleft 
and  dilatable,  is  necessary,  and  unless  bright  daylight  is  available  it  is  neces- 
sary to  throw  the  light  of  a  lamp  with  a  reflector  behind  it  down  the  tube. 
The  best  light  is  bright  daylight  reflected  from  a  mirror  with  8-inch  focus. 
In  operative  procedures  a  similar  mirror  should  be  worn  on  the  forehead  (as 
in  laryngoscopy),  in  order  to  leave  both  hands  free.  '  The  points  to  be  noted 
in  the  examination  of  the  meatus  are  the  size  and  calibre  of  the  canal, 
whether  normal  or  infringed  upon  ;  the  presence  or  absence  of  extraneous 
bodies  and  cerumen,  and  the  condition  of  the  lining  membrane.' 

Accumulation  of  cerumen  is  a  very  common  cause  of  deafness,  and  often 
induces  giddiness  and  various  still  more  unpleasant  symptoms.  It  may  even 
cause  absorption  of  the  bony  walls  of  the  meatus.  The  suddenness  of  the 
deafness,  the  presence  of  other  catarrhal  symptoms,  and  the  variabihty  of  the 
power  of  hearing,  often  mark  the  deafness  following  on  sudden  accumulation 
of  wax  ansmg  from  catarrh  of  the  meatus,  even  before  examination.  The  wax 
must  be  removed  by  constant  and  hberal  syringing  with  warm  water.  The 
patient  sitting  with  his  head  inchned  over  a  basin,  a  stream  of  water  is  to  be 
directed  out  of  a  syringe  holdmg  about  five  ounces  along  the  roof  of  the  meatus 
runnmg  out  below.  Softening  the  wax  with  alkaline  solutions  or  warm  oil 
dropped  mto  the  ears  at  night  will  promote  its  discharge.  Often  a  larc^e  mass 
comes  away  at  last,  presentmg  a  complete  cast  of  the  meatus,  and  leaving 
the  hnmg  of  the  meatus  irritable.  Soothing  applications  and  repeated 
syrmgmg  if  the  wax  re-collects  are  then  required  for  some  time.  The  irritabi 
hty  depends,  in  partat  least,  on  removal  of  the  epidermis  along  with  the  wax 

Another  common  affection  of  the  meatus  is  mflammation  of  its  linin- 
.membrane,  sometimes  leading  to  abscess.  Chronic  inflammation  of  themea*^ 
tus  IS  one  cause  of  otorrhcea,  but  only  one  out  of  many  ;  and  before  putting 
otorrhcea  down  to  that  cause  the  membrana  tympani  must  be  carefully  in^ 
spected.  If  It  IS  healthy  and  the  disease  obviously  proceeds  from  an  inflamed 
conchtion  of  the  Iming  of  the  meatus,  the  next  thing  to  determine  is  whether 
tins  is  merely  catarrhal  or  depends  on  any  constitutional  cachexia  ;  of  which 
struma  and  gout  are  the  most  frequent.  Any  such  cachexia  having  been 
combated,  Avarm  syringing  and  warm  fomentations  to  the  inflamed  membrane 
are  indicated,  with  leeches  and  morphia  if  there  is  much  pain.    When  tlie 
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Syphilitic 
affections. 


Tumours  of 
the 

meatus. 


Exostoses. 


acute  stage  has  subsided  mild  mercurial  ointments,  or  a  solution  of  nitrate  of 
silver  five  or  ten  grains  to  the  ounce,  should  be  applied  on  a  camel's-hair  brusli. 

In  some  cases  the  disease  becomes  chronic,  and  the  cuticular  lining  may 
desquamate  from  the  whole  meatus,  like  tlie  finger  of  a  glove.  But  in  these 
instances  Mr.  Hinton  says  there  is  almost  always  disease  of  the  deeper  sti'uc- 
tures.  When  abscess  occurs  in  the  meatus  a  free  and  early  opening  is  essential. 

Syphilitic  condylomata,  or  secondary  ulcers,  may  form  around  the  meatus. 
They  are  rare,  but  the  surgeon  ought  to  be  ahve  to  the  occurrence  of  such 
symptoms,  iii  order  to  diagnose  them,  by  the  investigation  of  the  other  parts 
of  the  body  and  by  the  history. 

The  tumours  of  the  meatus  are  polypi,  sebaceous  tumours,  and  exostoses. 
Polypi  usually  have  their  seat  further  inwards,  and  will  be  afterwards  spoken 
of.  Sebaceous  tumours  also  often  grow  into  the  meatus  fi-om  the  tympanum. 
Their  continued  growth  may  cause  absorption  of  the  base  of  the  skuU  and 
fatal  irritation  of  the  brain.  It  is  not  easy  to  recognise  them  from  accumu- 
lations of  wax.  The  treatment  consists  in  puncturing  the  swelling,  remov- 
ing the  accumulation  of  epidermal  scales  by  syringing,  and  if  any  distinct 
investing  membrane  can  be  recognised  drawing  it  out  with  the  forceps. 

These  growths  maybe  divided  into  two  classes:  (i.)  a  circumscribed  bony 
tumour  of  the  meatus  which  is  always  single  (exostosis) ;  (ii.)  multiple  enlarge- 
ments of  the  canal,  producing  a  more  or  less  regular  narrowing  of  the  meatus 
(hyperostosis).  They  may  be  congenital,  and  then  more  often  occur  in  each 
ear.  When  only  one  ear  is  affected,  a  local  cause  can  often  be  foimd,  and 
they  should  be  considered  '  rather  as  general  enlargements  of  the  periosteum 
and  bone  structure  immediately  beneath  than  true  exostosis.'  The  local  cause 
may  take  the  form  of  discharge  passing  over  the  canal,  or  the  repeated  irrita- 
tion of  boils  or  small  abscesses.  It  is  certain  that  in  a  large  proportion  of  these 
cases  the  subjects  of  the  growths  have  been  for  many  years  addicted  to  sea- 
bathing. If  the  secretion  of  the  ear  can  be  removed  from  time  to  time,  it  is 
better  that  no  more  severe  measures  be  adopted.  If,  however,  behind  the  bony 
enlargement  there  is  a  perforation  of  the  membrane,  and  the  discharge  can- 
not pass  outwards,  or  if  from  the  tympanic  cavity  a  polypus  arises,  the  life  of 
the  patient  may  be  in  jeopardy,  and  it  becomes  imperative  that  the  growth 
should  be  removed.  This  may  best  be  done  by  boring  through  the  base  of 
the  growth  and  grinding  it  away  by  a  dental-drill,  which  is  propelled  either 
by  a  machine  or  by  electricity.  The  burrs  used  should  revolve  about  8,000 
times  per  minute. 


Examina- 
tion of  the 
tym- 
panum. 


Jferfora- 
tion  of 
membrnna 
tympani, 
from  injury 
or  disease. 


The  membrana  tympani,  when  seen  in  a  healthy  ear, '  reflects  light  strongly, 
and  owing  to  its  peculiar  cmwature  presents  a  bright  spot  of  triangular  shape 
at  its  lower  and  anterior  portion.'  The  white  streak  formed  by  the  handle 
of  the  malleus  can  usually  be  seen  running  vertically  down  it. 

The  examination  is  directed  to  ascertain,  first,  the  presence  of  perforations 
from  injury  or  disease.  Such  perforations  may  be  caused  in  a  healthy  mem- 
brane by  a  blow  or  a  loud  report,  or  a  wound,  such  as  is  now  often  made  in  a 
surgical  operation.  These  perforations  may  heal  without  damage  to  the  hear- 
ing ;  or  perforation  may  follow  on  the  ulceration  caused  by  a  foreign  body  ; 
and  here  also,  if  the  perforation  is  not  large  or  the  ulceration  long-continued, 
the  opening  may  heal  and  the  patient  recover  his  hearing.  It  may  be  asserted 
broadly  that  the  opening  in  the  membrana  tympani  is  in  itself  of  subordinate 
importance  ;  the  injury  or  the  inflammatory  lesion  of  the  deeper  structures  is 
what  determines  the  presence  or  absence  of  deafness.    Thus  a  small  per- 
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foration  wliicli  heals  rapidly  may  yet  be  the  cause  of  great  loss  of  hearing, 
because  along  with  the  perforation  of  the  membrane  there  has  been  injury 
of  the  deeper  parts  ;  nay,  it  is  possible  that  the  very  closure  of  the  membrane 
may  have  been  deleterious,  by  obstructing  the  escape  of  discharge  fi-om  the 
tympanum.  An  interesting  account  by  Sir  W.  Dalby  of  accidental  lesions 
of  the  membrana  tympani  will  be  found  in  the  6th  vol.  of  the  '  Clin.  Soc. 
Trans.'  and  in  the  '  Lancet '  for  May  29, 1876.  '  Out  of  twenty-two  cases  the 
perforation  did  not  heal  in  ten ;  eleven  healed,  and  one  was  in  process  of 
healing  when  last  seen ;  in  six  instances  the  hearing  did  not  suffer  at  all ; 
in  the  remaining  sixteen  it  was  more  or  less  seriously  impaired.'  Sir  W. 
Dalby  also  points  out  that  ui  cases  of  injury  in  which  the  membrane  has  not 
given  way  the  hearing  is  generally  more  irreparably  damaged  than  in  those 
where  the  perforation  has  occurred.  In  one  of  these  cases  the  portio  dura 
was  divided  at  the  same  time  that  the  membrane  was  perforated  (by  a  pair 
of  scissors),  causing  immediate  paralysis  of  the  features. 

In  other  cases,  after  more  or  less  protracted  inflammation  of  the  mem- 
brana tympani,  it  gives  way,  either  as  the  result  of  spontaneous  ulceration 
or  from  some  slight  injury.  It  seems  as  if  the  patient  often  produces  the 
hole  in  picking  his  ear. 

In  cases  of  inflammation  of  the  membrana  tympani  the  presence  of  red 
vessels  on  it  and  the  loss  of  its  natural  lustre  will  mark  the  nature  of  the 
disease.  I  have  seen  very  acute  suflering  produced  by  inflammation  of  the 
proper  substance  of  the  membrana  tympani,  which  subsided  and  left  the  hear- 
ing imafl^ected.  When  this  disease  is  acute,  free  local  depletion,  with  soothing 
apphcations  and  the  internal  use  of  morphia,  are  the  main  points  of  treat- 
ment. When  the  disease  has  gone  on  to  perforation  the  first  thing  is  to  get 
the  inflamed  membrane  into  a  perfectly  quiet  state.  The  perforation  may 
then  heal.  In  other  cases  perforation  depends  on  some  of  the  diseases  of  the 
tympanum  to  be  presently  spoken  of,  especially  that  which  follows  scarlet  fever. 

There  is  not  generally  any  difficulty  in  recognising  a  perforation  of  the 
membrana  tympani.    It  can  be  seen,  or  a  bubble  of  fluid  is  formed  in  it 
which  presents  a  pecuHar  pulsation  ;  or  the  patient  can  blow  air  through  it 
by  holding  his  nostrils,  or  the  surgeon  can  inflate  it  through  the  Eustachian 
tube  by  one  of  the  methods  shortly  to  be  described.    The  perforation  does 
not  necessarily  produce  deafness  or  require  treatment.    In  fact,  the  loss  of 
hearing  is  connected  less  with  the  destruction  of  the  membrane  than  with 
the  diseased  state  of  the  deeper  parts.    In  the  treatment  of  these  perforations 
the  first  care  of  the  surgeon  is  (as  stated  above)  to  procure  the  subsidence  of 
all  inflammation  in  the  membrane,  and  his  next  to  examine  the  tympanic 
cavity  carefully ;  for  the  perforation  is  often  caused  or  accompanied  by  an 
obstruction  of  the  tympanum  from  inspissated  discharge,  and  this  must  be 
cured  by  syrmging  out  the  tympanum  with  astringents  and  alkalies  from  the 
Eustachian  tube  and  from  the  perforation  before  the  latter  can  be  got  to 
heal.    When  all  the  neighbouring  parts  have  been  got  into  a  healthy  con- 
dition the  nitrate  of  silver  ui  stick  or  solution,  or  powdered  talc,  as  recom- 
mended by  Mr.  Hinton,  should  be  applied  to  the  membrane,  and  some 
astringent  or  stimulating  lotion  dropped  into  the  ear,  so  as  to  fill  the  tym- 
panum ;  and  then  the  patient  should  force  the  air  freely  through  the 
Eustachian  tube,  allowing  the  lotion  to  escape  gradually.' 

'  Mr.  Hinton  prescribed  the  following  lotions  :— Hyd.  Perchlor.  i  gr.,  or  Zinci  Sulpli. 
gr.  ij.-x.,  or  Liq.  Ferri  Perchlor.  in  x.,  or  Tannin  gr.  x.-5i.,  in  an  ounce  of  water,  combined 
in  each  case  with  from  2  to  30  drops. of  Tinct.  Opii. 
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Artificial 

inembraim 

tympani. 


When  all  hope  of  the  healing  of  a  perforation  is  at  an  end,  and  the  patient 
IS  rerulorod  very  deaf  by  it,  the  artificial  membrana  tympani  may  be  tried 
Ihis  IS  made  either  on  Mr.  Yearslev's  ninn  wif.i,  ..»ff    .,, 


glycerine,'  or  on  Mr. 


Yearsley's  plan,  with  cotton-wool  moistened  with 
Toynbee's,  with  a  disc  or  little  ball  of  indiarubber 


Examina- 
tion of  the 
Eustachian 
tube. 


mounted  on  a  stem.  If  the  foreign  substance  is  pressed  down,  either  till  it 
impmges  on  the  perforated  membrane,  or  in  cases  where  the  membrane  is 
qmte  destroyed  on  the  stapes  and  fenestra  ovalis,  the  hearing  is  sometimes 
very  materially  improved.  This  is  a  matter  of  direct  experiment ;  and  when 
the  artificial  membrane  does  good  the  patient  soon  becomes  much  more 
dexterous  in  its  application  than  the  surgeon  can  be. 

The  other  chief  phenomena  which  are  seen  in  the  direct  exammation  of 
the  membrana  tympani  refer  to  its  curvature  and  tension.  Chronic  inflam- 
mation causes  rigidity  and  flattening  of  the  membrane,  which  will  no  longer 
bulge  outwards  as  the  patient  inflates  the  tympanum  ;  or  the  membrane  may 
have  lost  its  tension  altogether  and  hang  down  relaxed  ;  or  the  tympanum 
may  be  filled  mth  secretion,  driving  the  membrane  outwards  and  rendering 
it  permanently  curved.  In  cases  of  relaxation  advantage  is  sometimes 
derived  from  the  use  of  astringent  lotions  and  from  the  support  of  the 
artificial  membrana  tympani.  Cases  of  increased  tension  and  of  retained 
secretion  m  the  tympanum  must  be  regarded  as  affections  of  the  tympanum. 

The  Eustachian  tube  is  accessible  from  the  nose,  though  not  very  readily 
but  an  easy  and  very  useful  method  of  inflating  this  tube  without  any  direct 
contact  was  devised  some  years  ago  by  Dr.  Politzer,  founded  on  the  fact  that 
the  act  of  swallowing  opens  the  faucial  end  of  the  tube.  AU  that  is  neces- 
sary IS  to  pass  the  nozzle  of  an  empty  indiarubber  syiinge  into  the  nostrH, 
hold  both  nostrils,  so  as  to  prevent  the  escape  of  air,  let  the  patient  hold  a 
mouthful  of  water  in  his  mouth,  and  as  he  swaUows  force  the  air  out  of  the 
syringe  into  his  nose.  The  air  being  prevented  from  passing  down  the 
pharynx  by  its  contraction  wiU  be  directed  agamst  the  Eustachian  tube,  and 
if  the  tube  is  unobstructed  the  patient  will  feel  the  an."  pass  into  the 
tympanum.  Or  the  surgeon  can  hear  it  do  so  by  placing  one  end  of  an 
indiarubber  tube  about  eighteen  inches  long  (the  *  otoscope  ')  in  the  patient's 
ear  and  the  other  in  his  own. 

^  The  direct  examination  of  the  Eustachian  tube  is  made  with  the  Eusta- 
chian catheter,  a  small  curved  catheter  about  six  inches  long.  This  is  passed 
gently  along  the  floor  of  the  nostril  till  it  reaches  the  pharynx.  Then,  if 
the  surgeon  is  familiar  with  the  instrument,  he  may  apply  its  point  to  the 
outer  wall  of  the  pharynx  and  slip  it  directly  into  the  tube.  The  more 
common  plan  is  to  pass  it  on  till  it  reaches  the  back  of  the  phar>aix,  then 
pull  it  forward  and  feel  along  the  outer  wall  for  the  end  of  the  tube,  which 
lies  very  close  to  the  nares.  This  httle  manoeuvre  becomes  easy  with  use, 
and  is  much  facihtated  by  practising  on  oneself.  The  catheter  is  known 
to  be  lodged  in  the  tube  partly  by  its  end  being  caught,  but  chiefly  by  find- 
ing that  the  air  can  be  blown  up  into  the  ear,  or  solutions  injected,  or  flexible 
bougies  passed  up. 

The  Eustachian  tube  is  subject  to  numerous  causes  of  obstruction,  pro- 
ducing what  is  called  '  throat-deafness.'  Such  are  thickening  of  the  mucous 
membrane  of  the  fauces,  often  an  accompaniment  of  enlarged  tonsils ;  the 

'  A  small  layer  of  cotton-wool  is  saturated  with  glycerine,  and  the  patient  is  provided 
with  a  pair  of  forceps  ending  in  a  probe-pointed  handle;  with  the  handle  he  pushes  the 
■wool  down  the  ear  till  he  finds  the  place  at  which  its  lodgment  assists  the  hearing,  and 
the  forceps  enable  him  to  withdraw  it  when  required. 
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growths. 


inflammatory  thickening  of  cold,  relaxation  of  the  pharyngeal  mucous  mem- 
brane, tumours  in  the  pharynx,  stricture  of  the  tube  itself,  and  foreign  bodies 
in  it.  Some  of  these  conditions  can  be  verified  by  the  ordinary  examination 
of  the  throat,  others  by  posterior  rhinoscopy,  by  which  method  of  examina- 
tion the  orifice  of  the  tube  can  sometimes  be  seen  ;  others  only  by  the  direct 
catheterisation  of  the  tube.  In  cases  of  deafness  which  depend  only  on 
obstruction  of  the  Eustachian  tube  the  inflation  of  the  tympanum  will  some- 
times instantaneously  restore  the  hearing,  though  only  for  a  time.  This 
circumstance  justifies  the  assurance  that  the  hearing  will  ultimately  be 
regained. 

When  together  with  obstruction  to  the  Eustachian  tube  there  is  obstruc-  Adenoid 
tion  to  nasal  breathing,  adenoid  growths  must  be  suspected  of  being  present 
in  the  naso-pharynx.  They  are  simply  hypertrophies  of  the  normal  adenoid 
tissue,  and  may  be  detected  by  introducing  the  finger  into  the  patient's 
mouth  and  passing  it  behind  the  soft  palate  into  the  pharynx.  A  soft  pulpy 
sensation  is  given  to  the  finger,  which  is  found  on  withdrawal  to  be  covered 
with  blood.  They  should  be  removed,  (1)  because  they  prevent  free  breathing 
through  the  nostrils,  and  (2)  because  they  keep  up  the  unhealthy  condition  of 
the  pharyngeal  mucous  membrane,  and  so  indirectly  cause  obstruction  to 
the  Eustachian  orifice.  In  removing  these  growths,  the  patient  should  be 
anaesthetised,  and  the  surgeon  must  clear  the  naso-pharynx  either  with  his 
own  finger-nail  or  by  means  of  the  artificial  steel  nail  of  Dalby,  the  flexible 
ring-knife  of  Meyer,  or  the  forceps  of  Loewenberg  (see  page  643).  As  the 
bleeding  during  this  operation  is  very  free,  the  patient's  head  must  be  kept 
well  forward,  so  as  to  allow  the  blood  to  escape  through  the  nostrils ;  other- 
wise a  fatal  issue  may  result  fi'om  the  blood  running  down  into  the  trachea 
and  filling  the  bronchial  tubes. 

Acute  inflammation  of  the  tympanum  is  a  catarrhal  affection,  which  pro-  Acute  in- 
duces severe  pain,  often  extending  over  the  whole  side  of  the  head  and  down  flammatioa 
the  neck,  aggravated  by  swallowmg,  and  sometimes  complicated  with  fever  panum." 
and  delirium.  The  throat  is  usually  also  inflamed  ;  deafness  is  sometimes 
total.  The  membrana  tympani  may  be  more  or  less  congested,  and  the  swollen 
mucous  membrane  of  the  tympanum  can  be  seen  through  it.  If  air  can  be 
blown  into  the  tympanum  it  causes  '  a  gurgling  or  a  prolonged  creaking.' 
The  remedies  should  be  of  a  soothing  nature — leeches,  hot  fomentations,  and 
sedative  poultices,  with  purgatives  and  opiates.  The  terminations  of  the 
disease  are  threefold — either  complete  resolution  takes  place,  which  is  very 
common,  or  matter  discharges  itself  down  the  Eustachian  tube,  or  the  mem- 
brana tympani  gives  way.  In  the  two  former  cases  the  hearing  is  usually 
restored,  though  perhaps  slowly  ;  nor  is  the  perforation  in  the  latter  case  by 
any  means  necessarily  attended  with  any  noticeable  deafness.  The  remedies 
recommended  are  the  constant  inflation  of  the  tympanum  with  steam  con- 
taining the  va.pour  of  iodine  or  acetic  ether  ;  passing  alkaline  solutions  through 
the  nose,  or,  if  the  membrana  tympani  is  perforated,  down  the  meatus  ;  and 
attention  to  the  general  health. 

Inflammation  of  the  tympanum  leaves  sometimes  a  moist,  at  others  a  Moist  and 
semi-solid,  effusion  in  the  cavity,  the  two  being  probably  different  stages  of  of"tlio  tj-m- 
the  same  process.    The  kind  of  sound  produced  by  inflation  of  the  tympanum  pan«m- 
will  distinguish  the  kind  of  deposit  in  that  cavity,  the  bubbling  of  the  fluid 
being  easily  distinguishable  from  the  creaking  sound  of  dry  catarrh.    Li  the 
moist  stage  astringent  injections  (as  sulphate  of  zinc)  are  most  useful ;  in  the 
dry  condition  the  hydrochlorate  of  ammonia  4  grs.,  or  bicarbonate  of  soda 
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panum in 
scarlet 
fever. 


Mastoid 
affections. 


Disease  of 
the  mastoid 
cells. 


I'olypi. 


5  gis..  or  loclKle  of  potassium.  8  grs.  to  the  ounce,  may  be  injected  into  the  tym- 
panum by  means  of  an  mdiarubber  bag  attached  to  the  Eustachian  cathele^- 
01  the  followmg  plan  may  be  adopted,  as  suggested  by  Griiber.  Tlie  head 
being  bent  completely  to  the  side  to  be  acted  upon,  half  a  drachm  of  the 
solution  IS  passed  into  the  inferior  nans  from  a  glass  syringe,  and  as  the 
patient  swallows  it  is  forced  into  the  tympanum  with  a  Politzer's  Bag 
The  injection  should  be  practised  two  or  three  times  a  week 

Accumulation  of  mucus  in  the  cavity  of  the  tympanum,  probably  as  the 
result  of  chronic  catarrh  of  its  lining  membrane,  is,  in  Mr.  Hinton's  opinion 
one  of  the  most  frequent  causes  of  deafness,  which,  although  it  becomes 
ultimately  irremediable,  may  be  usually  cured  if  the  disease  is  recognised 
and  treated  early  enough.    This  diagnosis  will  rest  partly  on  the  patient's 
sensations,  partly  on  the  phenomena  above  described  as  indicatmg  obstruction 
ot  the  tympanum,  partly  on  the  direct  examination  of  the  cavity  by  the 
Eustachian  tube  and  meatus.   The  patient  is  often  conscious  himself  of  some- 
thing moving  about  in  his  ear  ;  the  accumulated  mucus  may  cause  a  bulging 
of  the  membrane  into  the  meatus,  and  the  moist  sounds  heard  on  forcing  air 
mto  the  tympanum  will  confirm  the  diagnosis.    It  is  chiefly  in  these  cases 
that  the  operation  of  incising  the  membrana  tympani  in  order  to  wash  out  the 
cavity  used  to  be  recommended.    The  advantage  of  this  procedure  is  not 
generally  admitted. 

A  very  frequent  cause  of  deafness,  and  an  occasional  cause  of  death,  is  the 
affection  of  the  tympanum  which  follows  on  scarlatina.  A  similar  affection 
occurs,  though  less  commonly,  after  measles  and  whoopmg-cough.  The 
mucous  membrane  of  the  tympanum  becomes  red  and  swollen,  the  cavity  is 
fiUed  with  pus,  the  membrana  tympani  gives  way,  the  ossicles  are  destroyed 
and  come  away,  and  often  the  walls  of  the  cavity  are  diseased,  leadkig  to 
permanent  otorrhoea.  This  is  a  common  cause  of  incurable  deafness.  Gene- 
rally this  disease  is  not  diagnosed  till  the  otorrhcea  calls  the  surgeon's 
attention  to  it.  In  early  stages,  however,  it  is  possible,  according  to  Mr. 
Hmton,  to  see  the  matter  in  the  tympanum  through  the  membrana  tympani, 
and  to  give  it  exit  by  incision  of  the  membrane  and  washing  out  the  cavity. ' 

The  most  frequent  form  of  mastoid  disease  met  with  is  periostitis  of  the 
outer  surface.  Its  usual  mode  of  invasion  is  to  travel  outward  from  the 
tympanum,  along  the  periosteal  lining  of  the  osseous  meatus,  until  the 
covering  of  the  mastoid  process  is  reached.  There  will  be  redness  and 
tenderness,  and  possibly  swelling  in  which  fluctuation  is  present.  The  treat- 
ment is  the  same  as  that  of  periostitis  elsewhere. 

The  mastoid  cells  may  be  affected  with  inflammation  leading  to  caries 
and  necrosis  of  their  walls  in  cases  where  the  tympanum  appears  to  be  un- 
affected. In  such  cases  there  will  be  inflammation,  tenderness  to  pressure, 
redness  and  tumefaction  behind  the  ear,  and  sometimes  discharge  from  the 
meatus.  Under  these  circumstances  a  free  incision  must  be  made  upon  the 
process,  and  if  the  bone  is  felt  to  be  softened,  or  pus  escapes  from  it.  the  ' 
tissue  of  the  bone  must  be  freely  penetrated,  and  a  free  discharge  obtained, 
which  may  preserve  the  patient  from  the  risk  of  the  transference  of  the  in- 
flammation to  the  lateral  sinus  or  the  encephalon.' 

Aural  polypi  grow  either  from  the  lining  membrane  of  the  meatus,  from 
the  outer  surface  of  the  membrana  tympani,  or  from  some  part  of  tlie  in- 
terior of  the  tympanum  ;  and  their  structure  is  said  to  vary  according  to 


'  See  Dalby  in  '  System  of  Surgery,'  .Srd  ed.  vol.  ii.  p.  152  ; 
Ixii.,  Ixviii.;  Horsley,  '  Clin.  Trans.'  vol.  xix.  p.  290. 
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tlieir  seat  of  implantation.  The  general  character  of  the  growth  is  fibrous 
or  fibrocellular,  but  those  that  are  connected  with  the  lining  of  the  meatus 
are  apt  to  contain  glandular  elements  analogous  to  the  glands  which  are 
found  in  that  membrane.'  Their  more  common  seat,  however,  is  the  tym- 
panum, out  of  which  they  usually  grow  into  the  meatus,  destroying  the 
membrana  tympani  more  or  less  completely.  They  are  sometimes  multiple, 
though  less  often  than  nasal  polypi  are.  When  the  tympanum  is  the  seat  of 
the  growth  the  restoration  of  hearing  must  always  be  very  problematical  ; 
but  in  those  that  spring  from  the  meatus  a  favourable  issue  to  the  case  may 
fairly  be  hoped.  The  difficulty  is  to  eradicate  the  polypus  finally.  Its  re- 
moval is  not  difficult,  either  with  small  ring-forceps  or  by  means  of  a  snare, 
for  which  purpose  Mr.  Hinton  prefers  the  gimp  used  by  anglers.  When 
the  root  of  the  growth  can  be  fairly  exposed  its  removal  is  easy,  but  it  is  sure 
to  grow  again  unless  further  measures  are  taken.  The  first  thing  is  to  keep 
the  parts  behind  the  polypus  (tympanum  or  meatus)  free  from  any  accu- 
mulation of  discharge  by  copious  and  assiduous  syringing  with  alkaline  and 
astringent  solutions.  The  next  essential  of  treatment  is  to  repress  the  growth 
of  the  tumour  by  the  constant  application  of  caustic  to  its  root.  '  Liq. 
plumbi,  applied  by  a  camel's-hair  brush  daily  for  a  few  days  before  the 
caustic,  greatly  diminishes  the  pain.  Chloro-acetic  acid,  potassa  fusa,  care- 
fully guarded,  chromic  acid,  or  chloride  of  zinc,  are  good  caustics.  Nitrate  of 
silver  is  excellent  in  the  later  stages.  The  caustic  is  best  applied  daily  until 
a  decided  improvement  is  produced,  this  being  by  far  the  least  painless  and 
tedious  mode  of  using  it.  At  the  same  time  a  lotion  of  perchloride  of  mer- 
cury (gr.  ^  ad  §i.),  with  tinct.  opii  n^v.-x.  should  be  used  twice  a  day;  the 
Eustachian  tube,  if  closed,  should  be  made  pervious,  and  if  the  membrane 
be  perforated  a  syringing  from  the  meatus  through  the  nostril  practised 
frequently.  When  the  root  of  the  polypus  shows  manifest  signs  of  disappear- 
ing we  can  often  substitute  for  the  caustic  the  undiluted  liquor  plumbi  or  the 
powdered  talc.  The  time  occupied  in  the  entire  procedure  varies  from  three 
weeks  to  three  or  four  months.' 

The  affections  referred  to  the  internal  ear  are  little  known  in  respect  of  Affections 
their  morbid  anatomy,  nor  is  their  treatment  at  present  at  all  successful,  ll^^^i  e"',. 
The  diagnosis  rests  on  the  method  of  exclusion ;  that  is  to  say,  deafness  for 
which  no  other  cause  can  be  fomid,  in  which  the  external  and  middle  ear 
seem  healthy,  and  the  phenomena  of  hearing  appear  to  indicate  an  affection 
of  the  receptive  and  not  of  the  conducting  media  (see  page  762),  is  judged  to 
be  due  to  some  affection  of  the  labyrinth  or  auditory  nerve  or  cerebrum, 
though  it  often  remains  quite  uncertain  what  that  affection  is.  In  some 
cases  nervous  deafness  follows  on  mumps  or  on  irritation  of  the  trifacial 
nerve,  which  may  be  reflected  to  the  auditory  as  in  other  cases  it  is  to  the 
optic  nerve  (page  633  note).  In  such  cases  the  deafness  will  probably  be 
only  temporary.  Tumours  and  injuries  to  the  base  of  the  skull  may  occasion 
deafness  from  direct  lesion  of  the  nerve  or  its  roots  in  the  brain.  Hereditary 
syphilis  sometimes  occasions  deafness,  though  I  know  not  what  is  the  anato- 
mical cause.  In  some  cases  this  deafness  may  subside  under  the  general 
and  local  treatment  suggested  by  the  diathesis.   Nervous  deafness  also  occurs 

'  Interesting  details  and  illustrations  of  the  structure  of  aural  polyiii  are  given  in 
Mr.  Dalby's  '  Lectures  on  Diseases  of  the  Ear,'  pp.  141-147,  in  which  he  shows  that 
many  of  them  approach  the  characters  of  sarcoma  and  myxoma,  and  thus  the  obstinate 
tendency  to  recurrence  may  in  some  cases  be  explained,  though  doubtless  it  is  oftener  a 
consequence  of  imperfect  removal.  The  structure  of  recent  examples  of  polypus  is  much 
more  cellular  than  that  of  those  which  have  been  longer  in  growing. 
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from  functional  disturbances,  mental  and  physical,  of  various  kinds  It 
may  be  caused  b>  an  overdose  of  quinine,  and  cured,  according  to  Mr 
ioynbee,  by  the  same  drug  in  small  doses.  It  is  often  accompanied  bN 
distressmg  tmnitus,  and  for  such  cases,  as  well  as  those  which  are  li-ulv 
neuralgic,  Mr.  Hmton  recommends  the  hydrochlorate  of  ammonia  in  full 
doses.  Fmally,  in  old  age  deafness  is  often  the  sign  of  a  loss  of  the  sense, 
I.e.  of  permanent  and  irremediable  degeneration  of  the  nerve  or  the  structures 
m  which  it  terminates. 

Mr.  Hinton  lays  down  the  following  rules  for  distinguishing  by  means  of 
the  tunmg-fork  whether  deafness  depends  on  obstruction  in  the  conducting 
apparatus  or  m  the  receptive  part  of  the  organ  of  hearing.  In  the  former 
case,  if  disease  of  the  meatus,  membrana  tympani,  and  Eustachian  tube  has 
been  excluded  by  the  methods  of  exammation  above  detailed,  the  obstruction 
must  be  seated  in  the  tympanum.  If  it  be  in  the  receptive  apparatus— the 
nerves  or  brain— no  treatment,  as  far  as  is  known  at  present,  is  likely  to  be 
successful.    Mr.  Hinton's  rules  are  as  follows.    He  premises— 

'  That  in  a  normal  state  a  tuning-fork  is  heard  before  the  meatus  after 
it  has  ceased  to  be  heard  on  the  vertex.  That  when  placed  on  the  vertex 
it  is  heard  more  plainly  when  the  external  meatus  is  closed.  Consequently, 
when  one  meatus  alone  is  closed,  the  tuning-fork  is  heard  most  plamly  in  the 
closed  ear. 

'  The  reason  of  this  fact  appears  to  be  that  the  sound  escapes  fi-eely 
through  the  tympanum  and  meatus,  and  that  when  its  passage  is  impeded 
the  waves  are  reflected  and  affect  the  labyrinth  more  strongly.  Consequently, 
in  cases  of  disease  the  foUowmg  inferences  seem  justified  :— 

'  In  cases  of  one-sided  deafness,  if  the  tuning-fork,  when  placed  on  the 
vertex,  is  heard  most  plainly  in  the  deaf,  or  more  deaf,  ear,  the  cause  of  deaf- 
ness is  seated  in  the  conducting  apparatus  ;  if  it  is  heard  loudest  m  the 
better  ear,  the  cause  is  probably  in  some  part  of  the  nervous  apparatus. 

'  If,  on  closing  the  meatus,  the  tuning-fork  is  heard  decidedly  louder, 
there  is  no  considerable  impediment  to  the  passage  of  somad  through  the 
tympanum. 

'  If  the  tuning-fork  is  heard  longer  on  the  vertex  than  when  placed  close 
before  the  meatus,  the  cause  of  the  deafness  is  ui  the  conducting  media. 

'  However  imperfectly  the  tuning-fork  may  be  heard  when  placed  on  the 
vertex,  it  gives  reason  for  suspecting  only,  and  is  not  proof  of,  a  nerve- 
affection.' 

I  do  not  speak  here  of  the  congenital  deafness  which  depends  on  malfor- 
mation of  the  internal  parts  of  the  ear  (deafmutism),  since  this  affection, 
interesting  as  it  has  become  of  late,  from  the  successful  education  of  its 
victims,  hardly  falls  within  the  domain  of  practical  surgery. 
Meniere's  In  connection  with  nervous  deafness  and  affections  of  the  internal  ear  I 
(isease.  ought  to  mention  the  obscure  and  singular  affection,  called  after  itsdescriber 
'  Meniere's  disease,'  in  which  a  person  previously  in  good  health  suffers  from 
a  severe  attack  of  vertigo,  sometimes  so  that  he  falls  down  and  cannot  stand 
for  a  long  time,  and  this  is  accompanied  by  some  tinnitus.  On  recoveruig 
from  this  condition  one  ear  is  found  to  be  quite  deaf.  No  disease  can  be 
detected  in  the  tympanum,  nor  is  the  general  health  afterwards  affected. 
'  The  nervous  lesion,'  as  Mr.  Dalby  says,  'must  be  situated  in  the  brain  or 
the  labyrinth — most  likely  the  latter.'  An  interesting  paper  on  this  subject 
will  be  found  in  vol.  viii.  of  the  '  St.  George's  Hospital  Reports '  by  Dr.  C. 
Allbutt.    He  gives  the  notes  of  a  large  number  of  cases  in  his  own  practice, 
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aaid  asserts  that  the  disease  is  neither  rare  nor  hard  to  diagnose,  heHevmg 
that  the  only  reason  for  its  appearing  rare  is  that  many  practitioners  are  not 
famihai'  with  it,  and  so  ascribe  its  symptoms  to  other  causes.  Dr.  Allbutt 
follows  Dr.  Ferrier  in  belie\dng  that  the  essential  lesion  in  Meniere's  disease 
is  seated  in  the  semicircular  canals.  Its  leading  symptoms,  according  to 
him,  are  a  loss  in  the  alfected  ear  of  the  power  to  hear  sounds  transmitted 
through  the  cranial  bones  (not  necessarily,  though  commonly,  also  deafness 
to  aerial  vibrations),  giddiness,  vomiting,  a  reeling  gait,  and  roaring  in  the 
ears.  '  It  differs  from  cerebral  disease  in  the  greater  continuance  and 
recurrence  of  intense  vertigo,  vertigo  often  worse  than  that  caused  by  any 
other  malady,  by  the  absence  of  loss  of  consciousness  and  by  the  concurrence 
of  the  vertigo  with  remarkable  noises  in  the  ears.'  Counter-irritation,  rest, 
and  soothing  remedies  (chiefly  the  bromide  of  potassium)  are  the  means 
generally  used  in  treating  this  remarkable  affection,  but  hitherto  no  effectual 
treatment  has  been  introduced. 

One  of  the  most  formidable  characteristics  of  disease  of  the  ear  is  its  lia-  Diseases 
bihty  to  produce  intracranial  mischief.    This  does  not  commonly  occur  in  i^i?^^^^'^' 
recent  tympanic  suppuration  but,  as  a  complication  in  cases  of  chronic  disease  brain, 
of  the  middle  ear.' 

The  same  form  of  disease  may  produce  (1)  general  septic  meningitis, 
(2)  phlebitis  of  the  sinuses  without  or  with  (3)  pyfemia,  (4)  subdural  abscess, 
(5)  abscess  of  cerebrum,  (6)  abscess  of  cerebellum.  Of  these,  the  first  three 
are  by  far  the  most  common.  The  symptoms  of  these  conditions  are  closely 
similar  ;  there  maybe  cessation  of  the  otorrhcea,  severe  pain,  rigors,  followed 
shortly  by  coma  and  death.  Tenderness  in  the  course  of  the  carotid  sheath, 
together  with  thrombosis  of  the  jugular  vein,  conjunctival  congestion,  and 
unilateral  flushing  of  the  face,  would  point  to  blocking  of  the  lateral  sinus.- 
If  a  general  pyjemic  affection  is  present,  the  characteristic  symptoms  of 
pyaemia  will  be  superadded.  For  this  class  of  case  but  little  can  be  done,  but 
recent  advances  in  septic  surgery  have  rendered  it  possible  to  operate  with 
success  in  cases  of  localised  abscess. 

Abscess  of  the  brain  is  probably  never  a  primary  affection,  but  rather  a 
sequela  of  a  number  of  totally  distinct  ailments.  We  have  here  only  to  deal 
with  that  form  which  follows  otitis  media,  the  cause  of  40  per  cent,  of  all  cases 
of  cerebral  abscess.  Intracranial  abscess  may  occur  in  two  ways  :  either  ( 1)  by 
a  septic  phlebitis  which  passes  along  the  bony  walls  transmitting  the  veins, 
and  so  reaches  the  brain,  a  considerable  thickness  of  apparently  sound  corti- 
cal substance  intervening  between  the  membranes  and  the  abscess  cavity  ;  or 
(2)  by  simple  extension  through  the  bone,  in  which  case  the  dura  mater  will 
be  found  diseased  and  the  brain  adherent  to  the  membranes.  In  this  form 
there  is  great  danger  of  local  septic  meningitis  and  subdural  abscess—  a  con- 
dition which  it  is  difficult  to  diagnose  from  a  cerebral  abscess  without  an 
exploratory  operation. 

The  most  common  site  for  a  subdural  abscess  is  close  to  the  squamo- 
petrosal  suture  over  the  roof  of  the  tympanum,  or  on  the  posterior  surface 
of  the  petrous  bone  close  to  the  groove  for  the  lateral  sinus. ^ 

The  cerebrum  is  involved  in  73  per  cent.,  and  the  cerebellum  in  27  percent., 

'  Ferrier  and  Horsley, '  Case  of  successful  trephining  for  cerebral  abscess.'    '  Med. 
Soc.  Proceedings,'  1888. 

Victor  Horsley,  '  Clin.  Trans.'  vol.  xix.  p.  290. 

» Barker,  'Brit.  Med.  Journ.'  vol.  ii.  188G,  p.  115d;  ibid.  vol.  i.  1887,  p.  038:  'Lancet ' 
vol.  i.  1887,  p.  1175. 


DISEASES  OF  THE  EAR. 

of  cases  of  abscess  of  the  brain  secondary  to  disease  of  the  middle  ear  This 
proportion  is  accounted  for  by  the  extreme  thinness  of  the  bone  formmg  th.' 
roof  of  the  tympanum.  The  usual  site  of  a  cerebral  abscess  is  towards  th(- 
posterior  part  of  the  temporo-sphenoidal  lobe,  corresponding  on  the  surface  of 
the  skull  with  a  circle  one  inch  in  diameter,  its  centre  being  an  inch  and  a 
quarter  above  and  behind  the  middle  of  the  external  auditory  meatus  This 
spot  should  be  measured  from  Reid's  base-line ;  that  is,  a  line  drawn  from 
the  lower  border  of  the  orbit  through  the  centre  of  the  meatus.  The  usual 
site  of  a  cerebellar  abscess  is  the  '  outer  and  anterior  part  of  the  lateral  lobe 
where  it  rests  against  the  petrous  bone'  (Barker).  The  trephine  to  reach 
this  must  be  applied  below  the  inferior  curved  line  of  the  occipital  bone,  about 
one  inch  from  the  middle  line. 

Symptoms.       Pain  is  the  earliest  and  most  characteristic  symptom  of  cerebral  abscess  ; 

it  is  in  some  cases  constant,  in  others  of  a  neuralgic  nature,  and  often  ago- 
nising, the  patient  frequently  holding  his  head  firmly  in  both  hands.  The 
pain  often  corresponds  closely  with  the  situation  of  the  abscess,  and  there 
may  be  a  '  tender  spot '  on  percussion  over  the  cranium.  One  case,  however, 
has  been  recorded  in  which  the  tender  spot  was  found  but  did  not  correspond 
with  the  abscess.  The  otorrhoea  has  generaUy  ceased,  but  foul  discharge  is 
sometimes  met  with ;  convulsions  may  occur,  and  vomiting  irrespective  of 
taking  food,  this  latter  symptom  being  more  severe  in  cerebellar  abscess. 
The  pupil  on  the  affected  side  may  be  dilated,  and  optic  nem-itis  is  some- 
times noticed  ;  this  sign  camiot,  however,  be  relied  on.  Slow  pulse  and  a 
subnormal  temperature  are  frequent.  In  exceptional  cases,  'localismg' 
symptoms  are  not  wanting  ;  but  too  often  they  are  absent.  The  graspmg 
power  of  the  hands  should  be  tested,  and  paralysis  of  any  group  of  muscles 
should  be  watched  for.  '  Sluggish  but  perfect  cerebration'  is,  accorduig  to 
Gowers,  a  valuable  sign,  as  seen  by  the  deliberate  slowness  with  which 
questions  are  answered. 

Treatment.  When  a  case  is  met  with  having  any  of  the  above  symptoms  the  ear  must 
be  examined  and  thoroughly  cleansed,  any  granulations  present  being  removed. 
If  the  symptoms  persist,  the  mastoid  cells  should  be  opened,  and  if  necessary 
drained,  and  this  must  always  be  done,  if  only  as  an  aid  to  diagnosis.  If  no 
improvement  follows,  the  surgeon  must  trephine  according  to  the  directions 
given  above.  If  the  mastoid  cells  are  free  from  disease,  the  probabihties  are 
in  favour  of  the  abscess  being  in  the  cerebrum.  If  the  surgeon  fails  to  find 
the  abscess  there,  and  does  not  meet  with  any  locaHsed  subdural  suppura- 
tion, he  should  not  hesitate  to  explore  the  cerebellum. 
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DISEASES  OF  THE  URIXARY  ORGANS. 


SURGICAL  AFFECTIONS  OF  THE  KIDNEY. 


Acute  inflammation  of  the  kidney  is  a  very  common  complication  in  surgical 
cases,  and  occurs  usually  as  an  extension  of  the  inflammation  of  the  bladder, 
which  will  presently  be  described  as  the  result  of  stricture,  stone,  diseased 
prostate,  and  other  common  surgical  affections.  It  may  also  follow  on  in- 
juries, or  arise  from  exposure  to  cold,  or  from  poisonmg  by  cantharides,  or 
alcohol.  It  is  marked  by  rigors,  vomiting,  pain  in  the  back,  frequent  scanty 
micturition,  bloody  or  albuminous  urine,  frequently  purulent,  and  often  con- 
tainmg  casts  of  the  renal  tubes,  with  a  good  deal  of  general  fever.  In  idio- 
pathic cases  anasarca  may  occur,  and  total  suppression  of  urine.  Suppuration 
in  the  substance  of  the  kidney  may  ensue,  marked  by  increase  of  pain  and 
retraction  of  the  testicle,  and  is  rapidly  followed  by  the  unconsciousness  and 
sinking  which  attend  ursemic  poisoning. 

The  passage  of  a  calculus  down  the  ureter — '  calculous  nephralgia  ' — is 
attended  with  some  of  the  above  sym]Dtoms.  '  Indeed,  excepting  the  severe 
febrile  symptoms,  all  those  of  nephritis  are  present,'  the  leading  symptoms 
being  acute  pain  shooting  down  the  loins,  retraction  of  the  testicle,  and 
vomiting.  The  urine  is  scanty  and  often  mixed  with  blood.  The  sudden- 
ness of  the  invasion  of  the  disease,  the  comparatively  healthy  condition  of 
the  urine,  and  especially  the  instantaneous  subsidence  of  the  symptoms  as 
the  stone  passes  into  the  bladder,  are  diagnostic  signs  from  nephritis.  The 
treatment  consists  in  the  very  free  use  of  the  hot  bath,  cupping  and  fomenta- 
tions to  the  loins,  the  free  administration  of  opium  and  other  narcotics,  and, 
if  the  pains  are  severe,  the  occasional  administration  of  chloroform — not  to 
total  anaesthesia. 

Acute  calculous  pyelitis  is  distinguished,  according  to  Sir  H.  Thompson, 
from  nephritis  by  the  greater  severity  of  the  pain  in  the  back,  and  the  retrac- 
tion of  the  testicle,  and  by  the  less  rapid  course  of  the  disease.  Blood  and 
pus  will  be  found  in  intimate  admixture  with  the  urine. 

Nephritis  may  also  be  confounded  with  abscess  from  diseased  spine,  with 
lumbago  or  rheumatic  affection  of  the  muscles,  and  with  hysterical  or  neur- 
algic pain  ;  but  the  special  symptoms  of  all  these  conditions  are  almost  in 
themselves  sufficient  to  mark  the  difference,  and  the  state  of  the  urine  is  a 
conclusive  proof  of  the  absence  of  nephritis. 

Finally,  inflammation  of  the  bladder  from  stone  or  other  causes  may  to  a 
great  extent  simulate  renal  inflammation,  and,  of  course,  the  two  are  very 
often  combined  in  various  proportions.  But  the  localised  pain  in  the  region 
of  the  bladder,  the  absence  of  any  tenderness  in  the  lumbar  region,  and  the 
discovery  of  the  cause  of  the  cystitis,  will  distinguish  it  from  nephritis. 

The  treatment  of  acute  nephritis  is  directed  chiefly  to  relieving  the  con- 
gested Iddney  by  free  diaphoresis  from  the  skin,  by  free  purging,  and  by 
leeches  and  counter-irritation  to  the  loins,'  with  perfect  rest  and  low  diet.  The 

'  The  common  blister  should  not  be  used  in  these  cases,  for  fear  of  the  absorption  of 
the  cantharides.  A  blister  can  be  raised  at  once  by  the  strong  liquor  ammoniaa  or  by 
chloroform  covered  with  a  watch-glass  or  oiled  silk. 
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vomiting  must  be  combated  by  hydrocyanic  acid  or  kreoBote,  and  by  mustard 
poultice  to  the  pit  of  the  stomach.    At  the  same  time  any  known  cause  <,)' 
inflammation  or  obstruction  must  if  possible  be  removed,  and  as  little  m. 
chanical  interference  with  the  urinary  organs  practised  as  the  exigencies  o\ 
the  case  permit. 

Deposits  of  uric  acid  and  oxalate  of  lime  frequently  take  place  in  th. 
kidney,  and  generally  the  deposit  passes  down  the  ureter  either  as  '  gravel '  ot 
as  a  small  calculus,  giving  rise  to  the  symptoms  detailed  above.  Sometimes 
however,  the  calculus  is  retained  m  the  kidney,  a^d,  increasing  in  size  it 
at  last  becomes  too  large  to  permit  of  its  passing  down  the  ureter  into  the 
bladder.    Under  these  circumstances  it  may  become  encysted  in  one  of  the 
calices  of  the  kidney,  and  may  give  rise  to  no  trouble  whatever,  so  that  the 
patient  may  be  quite  unaware  of  its  existence.    At  other  times  it  may  cause 
a  definite  train  of  symptoms  by  which  its  presence  may  be  recognised.  The.se 
symptoms  are  as  follows.    There  is  pain  in  one  loin,  usually  greatest  at  one 
fixed  spot,  but  radiating  from  this  point  down  the  course  of  the  ureter, 
into  the  groin  and  to  the  testicle.    It  is  frequently  increased  by  movement! 
sometimes  by  walking,  sometimes  by  riding.    It  is  also  increased  by  pressure 
over  the  region  of  the  Iddney.    The  urine  generally  contains  a  smaU  amount 
of  blood  and  pus,  and  frequently  crystals  of  oxalate  of  lime  or  Hthic  acid, 
according  to  the  diathesis  of  the  patient.   The  blood  is  often  slight  m  amomiti 
possibly  only  to  be  recognised  by  the  microscope  ;  sometimes,  however,  there 
will  be  a  history  of  the  passage  of  blood  in  sufficient  quantities  to  be  recog- 
nised by  the  patient.     The  amount  is  often  increased  by  exercise,  and 
especially  by  manipulation  of  the  Iddney.    After  a  medical  examuiatio'n,  for 
instance,  in  which  the  kidney  has  been  carefully  explored  in  order  to  ascertain 
whether  any  stone  is  to  be  felt,  the  patient  may  notice  an  increased  quantity 
of  blood  m  the  water.    The  urine  is  generally  acid  and  contains  a  small 
amomit  of  pus,  due  to  a  certain  degree  of  inflammation  set  up  by  the  presence 
of  a  foreign  body.    There  is  frequently  an  irritability  of  the  bladder,  the 
patient  desiring  to  pass  water  very  constantly  ;  and  from  this  circumstance, 
and  from  the  hematuria,  these  cases  have  been  Hable  to  be  mistaken  for 
stone  in  the  bladder.    Occasionally,  if  the  stone  has  attained  any  size,  and 
the  patient  is  thin,  it  may  be  felt  through  the  abdominal  wall  by  a  bimanual 
examination  ;  the  one  hand  making  firm  pressure  and  pushing  forwards  the 
kidney  from  the  loin. 

The  palliative  treatment  of  calculus  in  the  kidney  comes  rather  within 
the  province  of  works  on  medicine.  The  surgeon,  however,  is  often  consulted 
as  to  the  advisability  of  removmg  a  stone  from  the  kidney.  And  when  the 
symptoms  are  severe  and  are  not  ameliorated  by  medical  treatment,  and  when 
the  inconvenience  caused  is  so  great  as  to  interfere  with  the  employments  or 
enjoyments  of  life,  the  operation  of  nephro-lithotomy  is  indicated,  provided 
the  patient  is  otherwise  in  good  health  and  is  not  habitually  passing  gravel, 
and  the  tendency  to  do  so  cannot  be  removed  by  medicinal  treatment. 

The  operation  of  cutting  into  the  Iddney  for  the  extraction  of  a  calculus 
—  nephro-lithotomy — is  performed  as  follows.  The  patient  is  placed  on  the 
opposite  side  to  that  on  which  the  operation  is  to  be  performed,  with  a  pillow 
under  his  loins,  as  in  the  operation  for  lumbar  colotomy.  Various  incisions, 
vertical,  oblique,  and  transverse,  have  been  recommended  for  exposing  the 
kidney.  Probably  the  best  are  either  an  oblique  one  parallel  with  and  three- 
quarters  of  an  inch  below  the  last  rib,  or  a  slightly  more  transverse  one  from 
the  tip  of  the  last  rib,  carried  backwards  to  the  edge  of  the  erector  spina',  so 
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that  its  posterior  extremity  is  about  three-quarters  of  an  inch  to  an  inch 
below  the  rib.  This  latter  mcision  appears  to  give  the  best  access  to  the 
kidney,  especially  its  upper  part,  and  by  making  it  not  quite  parallel  to  the  last 
rib,  but  diverging  from  it  a  little  behind,  the  risk  of  wounding  the  pleura  is 
avoided.  If  there  should  not  appear  to  be  suflScient  room,  it  may  be  converted 
into  a  X-shaped  incision  by  a  second  cut  downwards  from  the  centre  of  the 
first  to  the  crest  of  the  ilium.  This,  however,  is  rarely  necessary  in  nephro- 
lithotomy, though  often  requisite  in  nephrectomy.  The  various  layers 
having  been  divided,  the  transversalis  fascia  is  reached  and  divided,  and  the 
peri-nephritic  fat  exposed.  This  is  carefully  torn  asunder  with  the  fingers, 
keeping  to  the  back  part  of  the  wound  over  the  quadratus  lumborum  muscle, 
and  the  kidney  exposed.  The  forefinger  is  then  carefully  passed  over  the 
whole  of  the  surfaces  of  the  kidney,  and  any  inequality  of  surface  or  any 
undue  prominence  or  hardness  noted.  It  is  useful,  in  this  exploration,  to 
pass  one  forefinger  in  front  and  the  other  behind  the  kidney,  and  compress 
the  organ  between  the  two  digits  ;  and  the  neighbourhood  of  the  pelvis  should 
be  especially  examined.  If  any  hardness  or  inequality  of  surface  is  detected, 
a  smooth  round  needle  mounted  on  a  handle  is  to  be  introduced,  and  if  a 
stone  is  present  the  point  will  be  felt  to  grate  upon  it.  Otherwise  the  kidney 
is  to  be  methodically  explored  with  the  needle  until  it  impinges  on  the  stone. 
Or  should  it  not  do  so,  and  the  symptoms  of  renal  calculus  are  well  marked, 
it  may  be  justifiable  to  make  an  incision  into  the  cortex  of  the  kidney  and 
endeavour  to  feel  the  stone  through  the  wound  with  the  finger.  Cases  are 
on  record  where  such  an  incision  has  relieved  the  patient  though  no  stone 
has  been  detected.  The  calculus  having  been  felt  by  the  needle,  an  incision 
is  to  be  made  in  the  cortex  of  the  organ,  guided  by  the  needle,  down  on  to 
the  stone.  This  is  usually  followed  by  a  profuse  gush  of  blood,  which  is, 
however,  generally  speedily  arrested  by  pressure.  A  pair  of  dressing  forceps 
are  now  introduced  through  the  wound  in  the  kidney  thus  made,  and  the 
structure  of  the  organ  torn  through  by  dilating  the  blades  to  a  sufficient 
•extent  to  expose  the  stone  thoroughly.  With  a  pair  of  ordinary  bullet  forceps, 
or  with  a  small  scoop,  it  is  generally  now  perfectly  easy  to  extract  the  stone. 
In  incising  the  kidney,  it  is  better  to  cut  through  the  structure  of  the  organ 
than  to  attempt  to  open  the  fibrous  tissue  of  the  pelvis  or  expanded  upper 
end  of  the  ureter  ;  though  in  cases  where  the  stone  is  lodged  in  this  situation 
this,  of  course,  must  of  necessity  be  done.  Wounds  of  the  kidney  structure 
heal  much  more  readily  and  have  less  tendency  to  form  a  fistula  than  wounds 
of  the  fibrous  structures  forming  the  commencement  of  the  ureter.  After 
the  calculus  has  been  removed  the  kidney  must  be  carefully  explored  in 
search  of  any  second  stone  which  may  exist.  After  the  operation  a  large 
drainage  tube  must  be  inserted  and  the  external  wound  closed  with  sutures. 
It  must  be  dressed  with  some  antiseptic  dressing,  outside  which  mus*;  be 
placed  a  thick  pad  of  absorbent  material,  which  will  require  frequent  changing. 

In  cases  in  which  on  exposing  the  kidney  it  is  found  to  be  completely  filled 
with  calcuU,  and  its  secreting  structure  entirely  destroyed,  it  will  be  better  at 
once  to  proceed  to  the  operation  of  nephrectomy.  But  in  cases  where  a  condi- 
tion of  pyo-nephrosis  has  been  set  up  as  a  result  of  calculous  pyelitis— that  is  to 
say,  where  the  kidney  has  been  converted  into  a  multilocular  sac,  filled  with 
pus— the  general  opinion  seems  to  be  that  it  is  better  to  simply  lay  open  the 
kidney,  provide  for  antiseptic  drainage,  and  defer  the  graver  operation  for  some 
months,  when  it  is  clear  that  the  simpler  proceeding  of  draining  the  cavity 
will  not  aflfect  a  cure. 
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Nephrec-  Complete  extirpation  of  one  kidney  is  now  an  established  operation  in  sur- 
gery,  and  is  Irequeutly  performed,  aiid  with  a  very  large  proportion  of  success 
ihe  conditions  under  which  nephrectomy  has  been  undertaken  are  for  movable 
kidney  accompanied  with  much  pain ;  for  old  scrofulous  disease  exhausting 
the  patient  by  constant  discharge  ;  for  calculus  ;  for  hydro-  or  pyo-nephrosis 
from  whatever  cause  arising  ;  for  tumour  ;  or  for  injury  to  the  organ  or  its 
excretory  duct.  In  cases  of  tumour  of  the  kidiaey,  as  the  disease  is  usually 
of  a  mahgnant  nature,  the  operation  is  less  clearly  justifiable  than  in  the 
other  classes  of  cases  ;  but  we  are  scarcely  in  a  position  yet  to  definitely  decide 
as  to  the  choice  of  cases  in  which  this  procedure  should  be  adopted. 

The  kidney  may  either  be  removed  by  a  free  incision  from  the  loin  or  by 
abdominal  section  through  the  peritoneal  cavity.  The  chief  objection  to  the 
former  operation  is  that  the  condition  of  the  other  kidney  cannot  be  ascer- 
tained by  direct  examination  ;  and  in  addition  to  this  the  space  in  which  the 
surgeon  has  to  work  is  very  limited,  and  there  is  often  great  difficulty  in 
reaching  and  freely  exposing  the  pedicle.  Still  I  have  no  doubt  that  this 
operation  is  to  be  preferred  whenever  the  mass  is  not  so  large  as  to  render 
it  impossible  to  obtain  thus  a  free  access  to  the  pedicle.  In  the  abdominal 
operation  the  peritoneal  cavity  is  opened,'  and  there  is  great  difficulty  in 
keeping  it  free  from  contamination.  Moreover,  the  difficulties  of  drainage 
and  the  tendency  to  ventral  hernia  afterwards  are  greater  than  in  the  lumbar 
operation. 

The  earlier  steps  of  the  operation  in  lumbar  nephrectomy  are  the  same 
as  those  for  lumbar  nephrotomy.    It  is  usually  necessary  in  these  cases  to 
make  a  second  vertical  incision  from  the  centre  of  the  first  to  the  crest  of  the 
ihum.    After  the  kidney  is  exposed  the  further  proceeding  will  depend  upon 
the  cause  for  which  the  operation  has  been  undertaken.    If  there  has  heen 
peri-renal  inflammation,  as  in  cases  of  scrofulous  or  calculous  pyo-nephrOsis, 
it  will  be  necessary  to  open  the  capsule  and  enucleate  the  organ  from  it.  In 
other  cases  the  capsule  should  be  removed  uninjm-ed  if  possible.  The 
kidney,  with  or  without  the  capsule,  is  then  carefully  enucleated  from  all  its 
surroundings  until  it  can  be  felt  to  be  attached  only  by  its  pedicle.  An 
aneurism  needle,  armed  with  a  double  ligature,  is  now  passed  between  the 
vessels  and  the  ureter.    It  is  then  divided  and  one  half  tied  round  the  vessels 
and  the  other  round  the  ureter.    These  ligatures  are  to  be  placed  on  their 
respective  vessels  as  far  from  the  kidney  as  possible,  so  as  to  leave  plenty  of 
room  for  the  division  of  the  pedicle.    The  kidney  is  now  drawn  well  out  of 
the  wound  and  cut  oft'  with  a  pair  of  scissors.    A  large  drainage  tube  is 
inserted,  the  wound  closed  and  dressed  with  some  form  of  antiseptic  dressing. 
Abdominal  nephrectomy  may  be  performed  by  an  incision  in  the  linea  alba 
or  in  the  linea  semilunaris.    This  latter  incision,  recommended  by  Langen- 
beck,  is  almost  universally  adopted.    The  operation  is  to  be  performed  with 
all  the  precautions  usually  taken  in  abdominal  section,  and  every  care  must 
be  taken  to  prevent  contamination  of  the  peritoneum,  either  by  the  urine  or 
the  contents  of  the  tumour  in  hydro-  or  pyo-nephrosis. 

The  peritoneum  having  been  opened,  the  layer  of  serous  membrane 
passing  from  the  colon  to  the  abdominal  wall  is  to  be  carefully  divided,  and 
the  peri-nephritic  fat  torn  through  mitil  the  surface  of  the  kidney  is  exposed. 
It  is  then  to  be  gently  enucleated  and  the  pedicle  isolated.    The  vessels  are 


'  On  one  occasion  I  removed  a  kidney  by  abdominal  section  behinjl  the  iJcritoneum, 
by  an  incision  very  similar  to  that  which  Murray  and  Monteiro  emi)loyed  to  ligature  the 
abdominal  aorta. 
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to  be  secured  in  the  same  way  as  in  .the  himbar  operation.  But  the  ureter 
must  be  tied  in  two  places,  and  divided  between,  great  care  being  talien  that 
no  urine  escapes  from  it  into  the  peritoneal  cavity.  The  operation  is  then 
completed  as  after  ovariotomy,  the  wound  closed  in  the  usual  way,  and  dressed 
with  all  antiseptic  precautions. 

The  chief  point  in  the  after-treatment  is  to  endeavour  to  keep  the  skin 
acting  as  freely  as  possible,  so  as  to  relieve  the  one  kidney,  which  now  has  to 
do  the  work  of  two.  The  room  should  be  kept  warm  and  the  air  moist,  and 
the  patient  should  be  covered  up  in  blankets,  as  warmly  as  may  be. 

In  sorne  cases  of  movable  kidney,  accompanied  by  considerable  pain,  but  Nephro 
by  no  degeneration  of  the  kidney,  the  symptoms  have  been  relieved  by  cutting  ''"P'^^'' 
down  on  the  kidney  from  the  loin,  drawing  it  back  into  position,  and  fixuig 
it  in  the  wound  by  sutures  passed  either  through  the  peri-renal  fat,  or,  better, 
through  the  capsule  of  the  kidney— an  operation  to  which  the  name  of 
nephroraphy  has  been  given.  The  operation  is  only  suitable  to  those  cases 
where  the  kidney  has  not  become  invested  in  a  sac  of  peritoneum,  as  some- 
times happens,  and  to  which  the  term  '  floating  '  kidney  is  often  applied  in 
contradistinction  to  the  '  movable '  kidney,  where  the  organ  simply  shps 
about  in  the  loose  perinephral  fat.  In  these  latter  cases  the  operation 
appears  to  be  unattended  with  any  danger,  and  the  worst  that  can  be  said 
against  it  is  that  it  is  not  always  successful. 

Chronic  nephritis,  as  a  sequel  of  the  acute  and  the  other  conditions  which  Chronic 
lead  to  albuminuria,  or  Bright's  disease,  would  form  a  subject  too  extensive  ^^phriti 
and  too  purely  medical  for  the  present  place.  I  will  content  myself  with 
saying  that  in  all  surgical  cases  the  state  of  the  urine  should  be  carefully 
examined,  and  the  surgeon  should  be  familiar  with  the  signs  of  chronic  de- 
generation of  the  kidney,  since  they  powerfully  influence  prognosis,  and  will 
often  contra-indicate  operations  and  other  active  treatment  in  diseases  where 
such  treatment  would  otherwise  be  pressed  upon  the  patient. 

The  passage  of  blood  in  the  urine  is  a  frequent  symptom  both  in  medical  llxma- 
and  surgical  practice  ;  and  although  the  treatment  of  many  of  the  conditions. 
which  give  rise  to  it  Mes  within  the  province  of  the  physician,  yet  it  is  neces- 
sary to  review  all  of  them  for  the  purpose  of  diagnosis. 

The  blood  may  come  (1)  from  the  kidney,  including  the  ureter ;  (2) 
from  the  bladder,  including  the  prostate  gland  ;  (3)  from  the  urethra. 

1.  The  sources  of  renal  htemorrhage  are  contusion  or  laceration  of  the 
kidney  by  a  blow  or  fall ;  cancer  of  the  kidney,  and  possibly  other  tumours  • 
congestion  from  nephritis  or  from  the  use  of  certain  drugs  ;  the  irritation  of 
a  calculus,  either  ha  the  kidney  or  ureter  ;  to  which  may  be  added  that  iu 
some  general  diseases,  such  as  purpura,  the  hfemorrhagic  diathesis,  scurvy 
and  as  a  sequel  of  eruption  or  continued  fevers,  blood  passes  from  the  kidneys' 
Hsematuna  also  occurs  m  some  localities  in  consequence  of  the  presence  in 
the  pelvis  of  the  kidney  of  a  minute  parasite,  the  Bilharzia  h«;matobia,  or  of 
the  presence  in  the  blood  of  the  Filaria  sanguinis  hominis. 

The  diagnostic  symptoms  of  such  of  these  afiections'as  lie  within  the  ' 
province  of  surgery  will  be  found  under  their  appropriate  headings,  to  which 
I  ^ill  only  add  that  the  blood  from  the  kidneys  is  always  intimately  mixed 
with  the  unne  (giving  it  a  dark  porter-colour),  and  that  '  as  a  general  rule 
such  urme,  passed  without  pain  or  any  other  local  symptom  whatever,  is  more 
likely  to  derive  its  blood  from  the  kidney  than  elsewhere  '  (Sir  H.  Thompson). 
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The  urine  should  be  carefully  examined  microscopically  in  order  to  determhie 
the  presence  or  absence  of  casts  of  the  kidney-tubes. 

2.  The  sources  of  vesical  hematuria  are— wound  of  the  bladder  or  pro- 
state ;  tumour,  cancerous  or  villous  ;  calculus  in  the  bladder ;  congestion  of 
the  prostate  gland  ;  ulceration  of  the  coats  of  the  bladder  or  acute  congestion 
in  cystitis. 

Blood  from  the  bladder  is  generally  less  intimately  mixed  with  the  urine 
than  that  fi-om  the  kidney  ;  it  very  commonly  clots  in  the  bladder  and  remains 
behind  after  the  urine  has  been  passed  ;  the  urine  first  passed  is  often  com- 
paratively clear,  while  at  the  end  of  micturition  the  blood  is  passed  almost  or 
quite  pure.  But  these  signs  are  not  always  to  be  imphcitly  relied  on,  and  the 
surgeon  must  examine  the  patient  cai'efully  for  the  diagnostic  symptoms  of 
the  affections  above  enumerated. 

8.  Urethral  haemorrhage  is  caused  by  blows  or  wounds  (mcluding  lacera- 
tion by  the  catheter),  impacted  calculus,  rupture  of  the  corpus  spongiosum 
in  sexual  intercourse  or  chordee  ;  tumours  in  the  urethra  ;  ulceration,  chiefly 
in  syphilis ;  congestion  in  gonorrhcea  or  stricture. 

The  most  rehable  test  of  this  source  of  haemorrhage  is  when  it  can  be  de- 
tected as  occurring  independently  of  micturition,  which  can  almost  always  be 
done  if  the  patient  be  carefully  watched,  or  when  the  blood  collects  in  the 
urethra  and  forms  a  cast  of  it. 

The  source  of  haemorrhage  and  its  supposed  cause,  being  determined, 
the  treatment  of  the  latter  is,  of  course,  the  main  indication  ;  but  the  haemor- 
rhage itself  sometimes  requires  treatment.  The  bladder  may  be  so  abundantly 
occupied  by  clot  as  to  require  its  disintegration  and  removal  piecemeal,  by 
means  of  the  injecting  catheter  ;  the  amount  of  blood  from  the  kidney  may  be 
so  alarming  as  to  demand  the  administration  of  internal  styptics  ;  urethral 
haemorrhage  may  sometimes  be  controlled  by  pressure,  a  metal  catheter  having 
first  been  passed  ;  and  perfect  rest  should  in  all  cases  be  enforced  whenever 
the  bleeding  is  considerable. 


Suppres-  Suppression  of  urine  is  an  event  which  is  ahnost  certainly  fatal,  and  which 

^mine!  must  be  Carefully  distinguished  from  retention.  Obvious  as  this  distinction 
is,  it  is  strange  how  often  the  mistake  is  still  made.  The  causes  of  suppression 
are  general,  while  those  of  retention  are  local.  Irt  suppression  the  bladder  is 
found  perfectly  empty  on  passing  a  catheter,  or  almost  so  ;  the  patient  experi- 
ences no  difficulty  in  passing  water,  but  has  none  to  pass,  or  only  a  very  small 
quantity.  He  is  troubled  with  vomiting,  and  generally  pain  in  the  back,  and 
is  feverish  ;  becomes  stupid,  perhaps  delirious,  and  then  comatose,  and  almost 
always  dies.  Sir  H.  Thompson  mentions  a  case  in  which  the  patient  recovered 
after  forty-eight  hours  of  conii)lete  suppression,  and  I  have  known  another 
similar  one.  The  chief  points  in  the  treatment  are  free  action  on  the  skin 
by  the  hot  bath  and  vapour-bath,  fomentations  and  leeches  to  the  back,  and 
free  purgation. 

DISEASES  OF  THE  BLADDER. 

Maiforniii-  The  bladder  has  been  absent,  the  ureters  opening  into  the  urethra,  rectum, 
fions.  Yagina,  but  the  malformation  is  a  very  rare  one. 

Congenitnl       Less  uncommon  is  the  presence  of  a  '  double  bladder,'  or  large  congenital 
cyst.         gygt^  of  which  a  remarkable  instance,  shown  in  Fig.  855,  occurred  in  my  own 
practice.    Such  cases  cannot  be  diagnosed  or  treated  during  life.  Their 
main  interest  consists  in  knowing  that  such  a  diverticulum  may  occur,  and 
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may  very  easily  become  the  seat  of  a  calculus,  which  then  would  present  great 
difficulties  in  its  operative  treatment. 

The  ordinary  malformation  of  the  bladder,  however,  is  extroversion.  This 

condition  depends  on  a  malformation 
of  the  abdominal  parietes.  In  most 
cases  the  whole  of  the  hypogastric 
region  is  deficient,  from  the  navel  to 
the  pubes.  There  is  no  umbilicus ; 
the  anterior  wall  of  the  bladder  is  also 
deficient :  its  posterior  wall  is  attached 
to  the  skin,  and  projects  from  the  belly 
in  the  form  of  a  red  prominence, 
bleeding  readily,  and  showing  the  slit- 
like mouths  of  the  ureters,  from  which 
the  urine  can  be  seen  distilling.  The 
parietes  extend,  however,  in  some  cases 
lower  than  the  umbilicus,  which  is 
then  natural.  Bounding  the  extro- 
verted bladder  is  a  double  ridge,  like 
a  V  inverted,  which  marks  the  coales- 
cence of  the  skin  and  bladder.  The 
penis  is  rudimentary,  and  is  marked 
by  a  groove  on  its  dorsal  aspect,  into 
the  back  of  which  as  it  joins  the 
vesical  membrane  the  semen  is  dis- 
charged in  adult  life.  The  prostate  is 
hardly  to  be  discerned.  The  testicles 
are  generally  natural.  There  is  often 
hernia  on  one  or  both  sides.  The 
pubic  symphysis  is  often  deficient. 
J- iG.  355.  Maiformatiou  of  tiie  bladder,  showing  a       The  Same  malformation  occurs  in 

large  cyst,  or  false  bladder,  which  ooinmuuioated  -famol/:!  oqit  olr.^     l^,-,^.  i 

with  the  true  bladder.  The  parts  were  taken  from   ^'^^  lemaie  SeX  alSO,    but   mUch  morC 

a  male  infant,  who  was  born  with  retaiued  tes-  rarelv.'     It  is  liot  llPOPqqarilv  pniTinli 

tides  and  a  neculiar  Shane  of  the  abdomen,  the  ^'^^^V-  uub  neoebsaiuy  COmpn- 

parietes  of  which  were  deficient  below,  so  that  the  cated    with    any  malformation  of  the 

viscera  protruded  beneiith  the  skin.   There  was  a  . 

naevus  on  the  skin  of  the  pubes.  Tlie  cliild  throve  mternal  SeXUal  Ol'gailS,  and  WOmeil  SO 
for  a  few  days,  then  began  to  refuse  the  breast,      m'  t  j  ^  i  i  -i  t 

passed  blood  in  the  water,  and  died  on  the  eighth  ailllCtea  naVe  DOme  children, 
day.   n,  the  bladder  with  the  large  cyst  lying  mi,  „        ij-  •  ■       ■  „  ,-, 

-                 _     B    .y    .r  =        ihe  malformation  IS  perfectly  con- 
sistent with  health,  and  I  have  often 
seen  vigorous  adults  affected  by  it.  Its 
    inconveniences  are  the  constant  drib- 

of  any  vascular  tissue  on  its  interior.   It  lay  in  bling    of  Urine    and    the  tend  PUP  v  nf 

the  riglit  side  of  the  jjelvis  and  right  iliac  fossa.  , ,      °  ^  V  utjuuenoy  OI 

Death  had  evidently  been  caused  by  its  pressure  tne  CXpOSed  membrane  to  bleed.  The 

on  the  ureters.   The  kidneys,  c,  <i,  are  seen  to  be  Inff       "  -i.  i 

much  dilated  and  absorbed  by  pressure,  especially  •barter  innrmity  may  be  Corrected  by  a 

the  left,  and  the  ureters  were  dilated  and  tortu-  nloofi'rt  r.-i-v„,,„i-  „       1  •  i  /■  , 

ous.  The  testicles  lay  close  below  the  kidneys.—   P-l-^SllC  OpeiatlOll,  WhlCU  WaS  first  SUC- 

cessfully  performed  in  this  country  by 
me  m  the  year  1863,2  and  a  similar 
proceeding  has  been  successfully  repeated  by  Mr.  J.  Wood  and  other  surgeons. 
It  consists  in  bringing  two  skin  flaps  over  the  bladder,  one  turned  with  its 
'  See  a  paper  by  Dr.  Champneys  on  '  Extroversion  of  the  Bladder  in  the  Female  '  in 
'  bt.  Barth.'s  Hosp  Reports,'  vol.  xiii.    See  also  an  e.xtraordinary  case,  described  in  the 
■•Gaz.  des  Hop.'  .July  21,  1877,  in  which  the  vagina  was  entirely  absent,  and  tlie  uterus 
opened  externally. 

'Lancet,'  1803,  vol.  i.  p.  714. 

3  D-2 


Extrover- 
sion. 


above  it.  This  was  the  true  bladder  ;  its  walls  were 
much  hypertrophied,  and  its  interior  covered  with 
nsEvus  tissue,  from  which,  doubtless,  the  bleed- 
ing lind  come.  The  openings  of  the  ureters  and 
urethra  were  quite  natural,  b,  a  rod  passed  into 
the  secondary  cyst,  the  \valls  of  which  were  very 
thin  and  destitute  of  nuiscle.  It  showed  no  trace 


772 


DISEASES  OF  THE  URINARY  ORGANS. 


Inversion 
of  the 
bladder. 


Hernia 
of  the 
bladder. 


Tumours 
of  the 
bladder. 


cutaneous  surface  downwards,  so  as  to  be  in  contact  with  the  extroverted 
mucous  membrane  ;  the  other  with  its  raw  surface  downwards  and  in  contact 
with  the  raw  surface  of  the  former.  These,  being  united  to  each  other,  form  a 
thick  bridge  over  the  cleft,  which  may  be  afterwards  implanted  into  the  skin  of 
the  abdomen  till  only  a  narrow  orifice  is  left  below,  to  which  a  bottle  can  easil}^ 
be  applied.  But  the  patient  or  his  friends  must  be  instructed  to  wash  out 
the  cavity  frequently  with  acidulated  water,  to  prevent  the  formation  of  phos- 
phatic  concretions.  Attempts  have  been  made  to  divert  the  course  of  the 
ureters  into  the  rectum  so  as  to  form  a  cloaca  there  and  obviate  any  incon- 
tinence of  urine,  but  these  have  not  hitherto  been  followed  by  any  large 
amount  of  success. 

In  connection  with  malformations  I  may  mention  the  inversion  of  the 
female  bladder  which  is  sometimes  met  with  in  childhood,  and  which,  though 
not  due  to  malformation,  might  easily  be  mistaken  for  it.  It  seems  to  occur 
from  constant  straining  in  making  water.  The  bladder  projects  through  the 
urethra,  as  a  pyriform  red  vascular  tumour  in  which  the  orifices  of  the  ureters 
caji  be  seen.  On  a  careless  examination  this  might  be  mistaken  for  extro- 
version, or  still  more  fatally  for  a  polypus,  and  it  has  nearly  been  tied  on  that 
suspicion.  Treatment  by  careful  reduction,  maintained  by  a  catheter  with  a 
bulbous  end,  and  frequent  cauterisation  of  the  expanded  urethra  with  the 
actual  cautery,  has  been  successful  in  restoring  the  power  of  retaining  the 
urine.  ^ 

The  bladder  may  protrude  as  a  hernia  into  the  scrotum  or  vagina,  or  may 
form  part  of  the  contents  of  an  inguinal  hernia  in  the  male,  or  a  femoral  in 
the  female.  The  occurrence  is  a  rare  one,  the  diagnosis  difficult,  and  in  one 
case  recorded  by  Pott  the  herniated  bladder  was  openad  by  mistake.  When, 
by  careful  examination,  the  surgeon  has  reason  to  apprehend  that  the  bladder 
is  herniated — i.e.  when  pressure  on  the  hernia  always  causes  the  immediate 
exit  of  urine,  and  when  a  catheter  passes  into  or  towards  the  hernial  orifice 
— double  care  should  be  exercised  to  reduce  it  and  keep  it  reduced.  In  the 
female,  when  it  protrudes  into  the  vagina  it  constitutes  one  of  the  forms  of 
vaginal  cystocele,  which  will  be  found  treated  of  in  a  subsequent  chapter. 

Many  kinds  of  tumour  have  been  found  springing  from  the  walls  of  the 
bladder.  The  innocent  tumours  are  the  simple  mucous  polypus,  the  fibrous, 
the  myoma,  the  dermoid  tumour,  and  the  villous  papilloma.  Of  these  the 
villous  papilloma  is  of  all  growths  that  which  most  frequently  affects  the 
bladder ;  the  others  being  so  rare  as  to  require  no  more  than  a  passing 
mention.  The  simple  mucous  po^pus  is  occasionally  found  in  the  bladder, 
but  only  hitherto  in  that  of  the  young  child.  Springing  from  the  mucous- 
membrane,  it  resembles  in  structure  the  ordinary  gelatinous  polypus  occurring 
so  frequently  in  the  nose.  The  fibrous  tumour  of  the  bladder  is  a  solid  groAvth, 
often  attaining  a  considerable  size,  and  consisting  of  connective  tissue,  but 
frequently  presenting  a  small  amount  of  fimbriated  papillae  on  its  surface, 
as  indeed  all  vesical  tumours  have  a  tendency  to  do  (Fig.  85G).  The  myoma  are  • 
outgrowths  of  the  contractile  coat  of  the  bladder,  consisting  of  organic  muscular 
fibre,  forming  small,  firm  tumours,  I'ounded  in  form,  springing  from  a  wide 
base,  and  not,  as  a  rule,  attaining  a  large  size.  The  dermoid  tumour  is  the 
rarest  of  all  vesical  tumours.  The  villous  tumour  of  the  bladder,  or  papilloma, 
is  an  innocent  growth,  though  it  may  cause  death  from  hannorrhage.  It 
consists  of  numerous  processes,  exactly  resembling  the  villi  of  the  chorion, 


'  Lowe,  in  '  Lancet,'  18C2,  vol.  i.  p.  250. 
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which  when  immersed  in  water  float  out,  presenting  long,  slender,  filamen- 
tous threads,  each  consisting  of  a  capillary  loop,  surrounded  by  a  dehcate 
connective  tissue,  and  covered  by  epithelium  similar  to  that  lining  the  bladder 
(Fig.  857).  They  are  very  vascular,  and  often  developed  at  different  parts  of 
the  bladder  so  as  to  form  multiple  growths.  Malignant  tumours  of  the 
bladder  are  generally  epitheliomatous  ;  squamous  epithelioma  not  unfre- 
quently  attacking  this  organ  as  a  primary  growth,  and  generally  commencing 
on  the  posterior  wall  of  the  organ.  It  rapidly  infiltrates  the  coats  of  the 
bladder,  and,  ulcerating,  produces  a  ragged  surface  on  which  phosphatic  deposit 
speedily  encrusts.    Scirrhus  is  also  said  to  attack  the  bladder  as  a  primary 


Jltt.  356.  A  mass  of  malignant  disease,  growing 
out  of  a  cyst  on  one  side  of  the  bladder,  and 
projecting  to  a  certain  extent  into  its  cavity. 
Its  outward  appearance  is  exactly  that  of  vil- 
lous tumour,  and  it  is  only  on  microscopic 
examination  that  the  difference  is  perceived. 
The  disease  had  existed  for  many  years,  and 
at  times  occasioned  haemorrhage,  the  source 
of  which  could  not  be  detected.— From  the 
Museum  of  St.  George's  Hospital,  Ser.  xii. 
Ko.  24. 


Pig.  357.  Villous  tumour  of  the  bladder,  from  a  patient 
set.  eighty-one,  who  had  suffered  from  attacks  of 
hiematuria  occasionally  for  twenty  years.  The  mass 
of  the  growth  is  seen  to  be  connected  with  the  neck 
of  the  bladder.  A  portion,  consolidated  by  coagu- 
lum,  so  as  to  resemble  a  soft  calculus,  was  found 
loose  in  the  bladder, andis  represented  in  the  corner 
of  the  figm-e.  The  patient  had  exhibited  no  danger- 
ous symptoms  till  shortly  before  his  death,  as  the 
haeniaturia  had  yielded  to  astringents.  But  a  week 
before  his  death  complete  retention  of  urine  came 
on,  requiring  the  use  of  the  catheter,  and  a  small 
portion  of  the  growth  came  away  in  the  eye  of  the 
instrument,  which  on  microscopical  examination 
revealed  the  nature  of  the  disease. — From  a  pre- 
paration in  the  Museum  of  St.  George's  Hospital, 
Ser.  xii.  No.  113. 


growth,  but  much  more  rarely  than  epithelioma.  Probably  in  many  of  these 
cases  the  primary  deposit  is  in  the  prostate,  from  which  it  extends  to  the 
bladder.  Finally,  sarcoma  is  occasionally  found  in  the  bladder  of  children, 
.though  rarely  in  the  adult.  It  may  be  either  of  the  spindle-celled  or  round- 
ceUed  variety. 

The  symptoms  of  tumour  in  the  bladder  are  irritabihty  of  the  organ  and 
hasmaturia.  At  first  there  is  merely  increased  frequency  in  micturition, 
which  may  excite  no  suspicion.  This  is  followed  by  a  copious  flow  of 
blood,  possibly  without  any  appreciable  cause.  The  blood  is  not  uniformly 
mixed  with  the  urine,  but  comes  chiefly  towards  the  end  of  the  act  of  mic- 
turition, and  sometimes  flows  away  almost  pure  after  the  urine  has  ceased  to 
pass.    After  a  short  time  the  bleeding  ceases,  but  may  return  irregularly,  with 
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long  intermissions  of  health.  Usually  the  hiumorrhage  is  unaccompanic.l 
by  pain,  but  sometimes  severe  pain  is  complained  of. 

This  would  appear  to  depend  upon  the  situation  of  the  growth.  When  it 
tumour  is  growing  near  the  neck  of  the  bladder  and  is  tightly  grasped  by  its 
muscular  fibres  during  each  action  of  the  bladder,  the  pain  is  often  very  con- 
siderable ;  whilst  a  tumour  might  exist  in  the  fundus  or  upper  part  of  tlie 
bladder  without  giving  rise  to  any  symptoms  at.  all.  The  same  remarlc 
applies  to  obstruction  to  the  flow  of  urine,  which  may  amount  to  retention 
if  the  tumour  is  situated  at  the  neck  of  the  bladder  ;  whereas  a  growtb  at  th. 
upper  part  of  the  organ  would  present  no  obstacle  to  the  exit  of  the  urine 
Obstruction  to  the  outflow  of  mine  is  nevertheless  sometimes  occasioned 
in  cases  of  tumour  of  the  bladder  growing  from  any  part  of  the  viscus,  by 
the  formation  of  clots,  which  obstruct  the  urethra,  and  which  very  com- 
monly form  in  this  variety  of  vesical  hfEmorrhage. 

Such  symptoms  as  these  will  always  arouse  the  suspicion  of  a  tumour  of 
the  bladder.  And  the  diagnosis  will  rest  on  (a)  exclusion  of  the  other  sources 
of  hematuria,  (b)  on  detection  of  portions  of  the  growth  in  the  urine,  and 
(c)  on  direct  examination. 

Reference  may  be  made  to  the  section  on  Htematuria  (p.  769)  for  the  symp- 
toms attending  the  various  forms  of  bleeding  from  the  urethra.  From  cal- 
culus, tumour  may  be  distinguished  by  the  less  abundant  hemorrhage  and 
the  less  amount  of  pain  and  irritation  of  the  bladder,  and  by  the  passage  of 
a  sound  failing  to  detect  a  stone.  Little  information  will  be  gained  by  sound- 
ing as  to  the  actual  presence  of  a  tumour. 

Possibly  a  little  irregularity  may  be  felt,  and  the  operation  will  probably 
be  followed  by  a  profuse  htematuria.  Prostatic  hajmorrhage  sometimes  gives 
rise  to  a  suspicion  of  tumour  ;  but  the  transient  character  of  this  affection  will 
distinguish  it,  at  any  rate,  from  the  hfematuria  due  to  malignant  disease. 
The  most  important  and  characteristic  sign  by  which  the  presence  of  the 
most  common  growth,  villous  tumour,  may  be  infalhbly  diagnosed  is  the 
presence  of  portions  of  the  growth  in  the  urine,  and  in  cases  of  suspected 
tumour  of  the  bladder  they  should  be  persistently  sought  for.  If  the  disease 
is  papilloma,  portions  of  the  growth  not  unfi-equently  become  detached,  espe- 
cially during  sounding,  and  a  careful  microscopic  examination  will  generally 
succeed  in  discovering  them.  Or,  it  may  be,  some  fragment  may  become  caught 
in  the  eye  of  the  catheter,  which  in  these  cases  should  always  be  used  in 
preference  to  a  sound  for  exploration,  and  may  thus  be  extracted  and  the  true 
nature  of  the  disease  rendered  certain  by  microscopic  examination.  | 

Examination  by  the  rectum  does  not  afford  much  information  as  regards 
the  villous  growth,  but,  on  the  other  hand,  affords  the  most  conclusive  evidence 
of  the  existence  of  cancerous  disease  of  the  bladder.    If  this  condition  exists, 
on  introducing  the  finger  into  the  rectum  a  well-defined  mass  of  hard  un- 1 
yielding  consistence  will  be  felt ;  and  if,  as  sometimes  happens,  the  malignant  1 
tumour  fills  the  bladder  almost  entirely  (Fig.  358),  it  may  be  recognised  by  i 
firmly  pressing  above  the  pubes  at  the  same  time.  i 

Finally,  if  the  history  and  symptoms  point  to  tumour  of  the  bladder,  but 
the  absence  of  portions  of  the  growth,  after  repeated  examinations,  from  the 
urine  does  not  point  certainly  to  tlie  presence  of  villous  tumour,  and  the  exami- 
nation by  the  rectum  and  general  condition  of  the  patient  seems  to  negative 
the  probability  of  malignant  disease,  it  is  justifiable  to  make  a  direct  exami- 
nation through  a  small  opening  in  the  perinieum.  By  this  means  tlie  sui-geon 
at  once  determines  the  presence  or  absence  of  the  growth,  and  is  also  able  to 
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ascertain  its  exact  position  and  attachments,  and  whether  any  attempt  should 
be  made  for  its  removal. 

Until  recently  the  treatment  of  tumours  of  the  bladder  has  been  mainly 
palliative,  i.e.  directed  to  subdue  pain  by  opiates  and  to  check  hemorrhage 
by  astringents.  Sir  H.  Thompson  has,  however,  lately  recommended  and 
extensively  practised  the  removal  of  innocent  tumours,  and  a  very  gratifying 
amount  of  success  has  been  obtained.  If  the  nature  of  the  growth  is  un- 
certain, he  makes  a  free  incision  into  the  urethra  in  the  middle  line  of  the 
perinjeum,  along  which  the  finger  is  passed  through  the  prostate  and  neck 
of  the  bladder  into  its  cavity.  Being  empty,  the  whole  interior  of  the 
bladder  can  be  examined  by  the  finger,  aided  by  comiter-pressure  above 
the  pubes,  and  the  exact  nature  and  attachments  of  the  tumour  ascertained. 
If  the  growth  is  found  to  infiltrate  the  coats  of  the  bladder  and  to  be 
probably  of  a  malignant  nature,  or  at  all  events  not  admitting  of  removal, 
no  further  operative  measures  are  had  recourse  to.  If  it  is  a  single 
pedunculated  growth,  the  neck  of  which  can  be  easily  grasped  with  the  for- 
ceps, it  is  at  once  seized  with 
appropriately  shaped  forceps 
and  twisted  off.  If,  how- 
ever, the  extent  of  attach- 
ment of  the  tumour  is  con- 
siderable, and  there  appears 
to  be  any  difficulty  in  remov- 
ing it.  Sir  H.  Thompson  at 
once  proceeds  to  o^jen  the 
bladder  above  the  pubes  and 
remove  the  tumour  with  blunt 
or  cutting  forceps,  according 
to  the  nature  of  the  tissue  to 
be  removed,  using  the  sharp 
instrument  only  when  it  is 
not  possible  to  remove  the 
,  ^ growth  with  the  blunt  one. 

Fig.  358.    Malignant  disease,  nearly  filling  the  caTity  of  the  ° 

bladder;  a  points  to  the  ureter,  which  is  somewhat  dilated;  In  CaSeS  wliere  the  nature  01 

6  shows  the  uretlira  and  prostate  quite  unaffected  ;  the  disease  ,  ,i     ■  -in 

being  limited  to  the  cavity  of  the  bladder.— St.  George's  Hos-  the    grOWth  IS  rendered  Cer- 

nital  Museum,  Ser.  xii.  No.  26.  x  •      i      j  i  i? 

tam  by  the  presence  oi  some 
of  its  fragments  in  the  urine.  Sir  H.  Thompson  dispenses  with  the  pre- 
liminary exploratory  incision  in  the  perinfeum,  but  proceeds  at  once  to  open 
the  bladder  above  the  pubes  and  to  extract  the  tumour  by  this  route.  ^  The 
operation  differs  in  no  respect  from  the  ordinary  suprapubic  lithotomy, 
hereafter  to  be  described. 


Inflammation  of  the  bladder  is  divided  into  three  degrees — acute,  subacute.  Cystitis, 
and  chronic.  Most  of  the  cases  which  are  seen  in  surgical  practice  belong 
to  the  subacute  or  the  chronic  variety.  The  causes  are  usually  those  which 
produce  obstruction  to  the  flow  of  water  or  direct  irritation  of  the  mucous 
membrane.  Thus  cystitis  is  a  frequent,  or  even  constant,  complication  of 
stricture  and  enlarged  prostate  ;  it  is  one  of  the  symptoms  of  stone  or  other 
foreign  body  in  the  bladder,  and  is  very  hable  to  be  caused  by  the  retention 
of  a  catheter,  in  the  bladder.  Fractured  spine  usually  produces  cystitis,  and 

'  See  a  clinical  lecture  by  Sir  H.  Thompson,  'Brit.  Med.  Journ.'  vol.  i.  1888,  pp.  1 
and  57. 
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cystitis  is  often  produced  by  the  irritation  from  decomposing  urine  in  other 
forms  of  paralysis  Avhere  the  patient  is  unable  to  pass  water.  Some  materials 
AAdaich  are  elunnm  ed  by  the  urine  out  of  the  blood,  having  been  taken  as  food 
or  absorbed  from  the  skm,  may  cause  cystitis.  The  familiar  example  of  this 
IS  the  niflammation  of  the  bladder  sometimes  produced  by  cantharides  taken 
into  the  stomach  or  applied  as  a  blister.  The  bladder  may  also  be  inflamed 
by  the  spread  of  mllammation  from  a  neighbouring  organ,  as  in  gonorrhoea 
or  m  niflammation  of  the  prostate.  Finally,  direct  mechanical  violence  as 
m  surgical  operations,  is  a  frequent  cause  of  cystitis,  or  it  may  originate 
spontaneously,  either  from  exposure  to  cold,  or  from  tubercular  irritation  or 
the  softenmg  of  tubercular  deposit,  or  without  any  assignable  cause. 

Inflammation  of  the  bladder  commences  always  on  its  mucous  surface  the 
membrane  becoming  so  loaded  with  blood  as  to  assume  a  dark  purple  colour 
thickened  and  velvety,  in  some  cases  coated  with  adherent  lymph  and  phos- 
phatic  deposit  from  the  urine,  in  others  ulcerated  here  and  there.    The  irrita- 
tion which  accompanies  it  produces  frequent  and  spasmodic  muscular  action. 
Often  the  cause  of  the  affection  involves  obstruction,  and  consequently  much 
straining  to  make  water,  and  from  these  circumstances  muscular  hypertrophy 
is  a  constant  phenomenon  in  cystitis,  so  that  the  muscular  fibres  stand  out 
under  the  mucous  surface  somewhat  like  the  columns  carnefe  of  the  heart, 
and  they  cross  each  other  in  every  direction,  leaving  small  spaces  or  alveoli 
between  them.     To  this  condition  the  terms  '  columnar  '  or  '  fasciculated ' 
bladder  are  applied.     The  mucous  coat  of  the  bladder  is  often  protruded 
through  the  opening  of  these  fascicuh,  causing  pouches  which  sometimes  do 
not  reach  through  the  whole  thickness  of  the  walls  of  the  bladder  (Fig.  391), 
while  at  other  times  they  form  distinct  and  definite  projections  (Fig.  392)' 
often  of  very  large  size.    Similar  and  sometimes  much  larger  pouches  or 
cysts  are  found,  as  congenital  malformations  (Fig.  355). 

The  symptoms  of  cystitis  in  the  acute  form  are  general  fever,  great  pain  in 
making  water,  frequency  in  micturition,  bloody  urine,  soon  turning  purulent, 
pain  and  tenderness  to  pressure  in  the  region  of  the  bladder,  and  pain  ex- 
tending down  the  thigh  and  perinaeum ;  often  also  the  straining  produces 
prolapsus  or  piles. 

We  commonly  see,  however,  the  less  severe  form,  which  is  variously 
described  as  subacute  or  chronic,  in  which  the  mucous  membrane  of  the 
bladder  secretes  an  abundant  deposit  of  alkaline  mucus  or  muco-pus,  and  in 
which  the  urine  is  turbid  and  contains  a  variable  quantity  of  a  mortary 
deposit,  usually  called  '  ropy  mucus.'  This  deposit  is  formed  of  phosphate  of 
lime  mixed  with  pus  and  mucus,  and  is  very  viscid,  clingmg  to  the  vessel 
when  inverted  and  slowly  falling  out  in  a  mass.    The  supernatant  urine, 
when  examined  by  the  microscope,  usually  is  found  to  contain  a  good  deal 
of  pus,  and  the  triple  phosphate  of  ammonia  and  magnesia.    This  phosphate 
is  also  sometu3ies  found  mixed  with  the  phosphate  of  hme  in  the  sediment. 
The  urine  decomposes,  becoming  intensely  alkahne  and  'ammoniacal ;  whereas 
when  the  mucus  is  only  in  small  quantity,  though  the  deposit  is  itself 
alkaline,  the  urine  may  be  a'cid.'   The  essential  cause  of  tlie  alkalinity  of  the 
urine  is  the  decomposition  of  the  urea  and  its  conversion  into  ammonium 
carbonate.    AVhat  gives  rise  to  this  decomposition  is  not  very  clear,  but  it  is 
generally  believed  to  be  due  to  a  process  of  fermentation,  in  which  the  ferment 
which  starts  the  process  is  admitted  from  without.    At  all  eveiits,  in  urine 
which  is  undergoing  ammoniacal  decomposition,  micro-organisms  are  invari- 

'  yir  B.  Brodie's  Works,  vol.  ii.  p.  466. 
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ably  found ;  and  it  is  quite  conceivable  that  these  may  have  gained  access  to 
the  bladder  either  by  means  of  catheters  introduced  for  the  treatment  of  the 
affection  which  gave  rise  in  the  first  instance  to  the  inflammation,  or  by 
means  of  the  mucus  which  remains  in  the  urethra  after  the  passage  of  urine 
loaded  with  this  tenacious  material,  and  which  forms  a  channel  of  communi- 
cation between  the  bladder  and  the  external  air.  The  ammoniacal  urine 
acts  as  an  irritant  on  the  bladder  and  propagates  the  inflammatory  condition 
by  which  it  was  caused.  The  inflammation  may  even  spread  up  the  ureters 
to  the  pelvis  of  the  kidney,  exciting  inflammation  of  its  lining  membrane  ;  in 
which  case  the  urine  will  be  secreted  alkaline,  and  earthy  phosphates  may  be 
found  on  the  renal  calices  ;  sometimes  the  inflammation  causes  the  forma- 
tion of  small  abscesses  beneath  the  lining  membrane  of  the  kidney — a  con- 
dition to  which  the  term  pyelitis  is  applied. 

Other  changes  occur  also  in  the  bladder  besides  the  ordinary  morbid 
phenomena  above  described.  Generally  speaking,  the  inflammation  produces 
only  muscular  hypertrophy,  accompanied  by  no  permanent  change  of  the 
mucous  membrane ;  but  in  some  cases  organised  inflammatory  or  fibroid 
deposit  may  be  found  in  the  submucous  coat.  At  other  times  deposits  of  pus 
(abscess  of  the  bladder)  occur  in  the  thickness  of  its  walls ;  and  there  are 
cases  (though  chiefly  in  stone  or  foreign  body)  where  the  mucous  coat  is 
ulcerated,  or  even  where  ulceration  extends  through  the  whole  bladder  and 
produces  perforation.  This  ulceration  is  usually  marked  by  vesical  htemor- 
rhage  and  by  acute  localised  agony  in  the  part  affected,  much  aggravated  by 
the  contact  of  instruments.  I  remember  meeting  with  it  once  in  a  case  of 
stone,  where  it  persisted  loaig  after  the  removal  of  the  calculus  (which  was  a 
very  small  one)  by  a  single  sittmg  of  lithotrity,  and  ultimately  proved  fatal 
by  pysemia. 

In  these  cases  of  cystitis  with  hypertrophy  the  cavity  of  the  bladder  is  Contrac- 
usually  contracted,  and  often  very  much  so.    But  there  are  many  cases  of  ^\°atat^n 
passive  obstruction  in  which,  on  the  contrary,  the  bladder  is  simply  distended  of  the 
and  much  thinned.    '  This  condition  occurs  not  in  stricture,  but  in  those  cases 
of  enlarged  prostate  where,  by  reason  of  the  size  of  the  prostatic  mass  impli- 
cating the  muscular  apparatus  at  the  neck  of  the  bladder,  the  viscus  is  incapa- 
citated from  contracting  and  suffers  passive  distension.' — Thompson. 

The  treatment  of  cystitis,  Hke  that  of  all  surgical  affections,  to  be  rational  Treatment, 
and  successful,  must  be  guided  by  a  knowledge  of  its  cause.  In  the  rare  cases 
where  no  cause  can  be  ascertained,  the  treatment  must  be  directed  to  soothing 
irritation  and  removing  pain.  For  these  purposes  rest  in  the  horizontal 
posture,  warm  fomentations,  warm  hip-baths,  and  opiates  by  the  mouth  or 
as  suppositories,  are  very  useful.  In  acute  or  subacute  cases  the  application 
of  leeches  or  cupping  the  perinajum  is  extremely  beneficial.  The  bowels  are 
to  be  kept  open  without  purging.  Hyoscyamus  in  large  doses  is  often  of  great 
service.  The  other  medical  means  must  be  regulated  by  the  acuteness  of  the 
attack  and  the  condition  of  the  urine.  If  the  latter  be  acid  and  the  attack 
moderately  acute,  the  urine  should  be  neutrahsed  by  giving  the  alkaline  car- 
bonates and  diluted  by  the  free  administration  of  mucilaginous  drinks,  barley- 
water,  &c. 

But  in  ordinary  cases  the  attack  is  not  acute,  nor  is  there  any  doubt  about 
its  cause.  The  presence  of  a  stricture,  an  enlarged  prostate,  a  stone,  a  gonor- 
rhoea, or  an  injury  of  the  spine,  at  once  points  out  that  the  cystitis  is  but  a 
symptom,  and  that  its  cure  must  depend  on  the  surgeon's  success  in  removing 
the  cause  on  which  it  depends. 
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If  this  can  be  done,  even  if  the  urine  is  ammoniacal  the  bladder  will 
speedily  recover  itself;  but  when  this  is  impossible,  much,  as  Sir  13.  lirodir 
remarks,  may  be  done  towards  relieving  the  condition.  In  cases  which  arc 
simply  the  sequel  of  an  acute  cystitis,  and  in  which  no  decomposition  has 
taken  place,  and  the  urine  is  not  foul  and  loaded  with  ropy  mucus,  treatmeiii 
by  warmth  and  rest,  the  exhibition  of  diluent  or  demulcent  draughts  in  toler- 
ably large  quantities,  with  alkahes  and  henbane,  will  generally  be  followed  b\ 
marked  improvement.  But  when  decomposition  of  the  urine  has  taken  plac< 
and  a  condition  of  catarrh  of  the  bladder  has  been  set  up,  accompanied  b\ 
copious  secretion  of  ropy  mucus,  no  treatment  wiU  be  of  any  avail  until  this 
condition  has  been  corrected.  Under  these  circumstances  the  bladder  must 
be  washed  out  night  and  morning  with  some  antiseptic  solution  until  tlj< 
putrefactive  changes  have  been  overcome.  Amongst  the  most  useful  of  these 
antiseptic  injections  is  boracic  acid,  either  as  a  concentrated  solution  or  in  com- 
bination with  glycerine  (boroglyceride  3ij.,  aquae  Oss.).  Condy's  fluid  ( 5j. 
to  Oj.)  is  also  especially  useful.    Quinine  (gr.  iij.  to  iodoform  in  the 

same  proportions,  and  solution  of  corrosive  sublimate  (gr.  ^  to  have  also 
been  largely  recommended.  One  of  these  antiseptic  solutions  is  to  be  mjected 
in  small  quantities,  say  a  couple  of  ounces  at  a  time,  until  it  returns  perfectly 
clear  ;  that  is  to  say,  a  soft  rubber  catheter  is  to  be  introduced  and  the  urine 
drawn  off;  a  couple  of  ounces  of  the  antiseptic  solution  which  has  been 
selected  is  then  to  be  injected  slowly  into  the  bladder,  and  after  having  been 
allowed  to  remain  there  half  a  minute  is  permitted  to  run  off,  and  this  pro- 
cess is  repeated  until  the  fluid  returns  perfectly  clear.  During  the  continuance 
of  this  treatment  scrupulous  care  must  be  taken  to  prevent  the  entrance  of 
fresh  germs.  The  catheter  which  is  used  should  be  kept  in  carbohsed  oil : 
the  penis  should  be  washed  after  each  act  of  micturition  in  a  solution  of 
corrosive  sublimate  (1  in  1,000)  or  other  antiseptic  solution,  and  covered 
with  some  antiseptic  dressing.  Under  this  treatment  the  fermentative  process 
will  probably  be  arrested,  and  the  urine  will  no  longer  be  found  to  be  foul  and 
contain  the  products  of  decomposition.  In  many  cases,  however,  it  wiU  be 
still  far  from  healthy,  containing  an  excess  of  mucus,  and  there  will  still  be 
irritability  of  the  bladder  and  frequent  desire  to  pass  urine.  Under  these 
circumstances,  the  internal  administration  of  buchu,  uva  ursi,  or  pareira  brava 
is  often  followed  by  the  best  results  ;  and  combined  with  this,  astringent  injec- 
tions, such  as  those  of  tannin  or  acetate  of  lead,  may  be  used  with  advantage. 
The  patient's  diet  must  be  carefully  regulated.  All  spices  and  condiments, 
stimulants,  tea  and  coffee,  must  be  interdicted,  and  the  patient  live  on  the 
plainest  and  at  the  same  time  most  nutritious  food  that  can  be  selected. 

Finally,  where  all  plans  of  treatment  have  failed  to  effect  a  cure  and 
where  the  patient  is  worn  out  by  his  sufferings,  the  surgeon  is  justified  in 
cutting  into  the  bladder,  by  a  median  perinfeal  incision,  in  order  to  ensure 
at  any  rate  temporary  rest  to  the  inflamed  organ.  Sometimes  in  these  cases 
a  cause  which  was  not  previously  suspected  is  discovered  and  removed  ;  and 
under  all  circumstances  it  gives  to  the  organ  a  period  of  physiological  rest, 
during  which  it  not  unfrequently  recovers  itself.' 

hit^'stTnnl  This  may  be  the  place  to  mention  the  occasional  (though  fortunately  rare) 
fistula.       occurrence  of  a  fistulous  communication  between  the  bladder  and  some  part 

'  I  would  refer  on  this  head  to  a  paper  by  Dr.  R.  F.  Weir  in  the  'New  York  Med. 
Record,'  June  12,  1880,  in  which  a  table  is  given  of  47  cases  of  cystotomy  in  the  male. 
In  the  only  operation  which  I  have  myself  performed  the  relief  was  great,  and  I  had  an 
opportunity  of  ascertaining  tliat  it  persisted  about  two  years  after  the  operation. 
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of  the  intestinal  tube.  This  painful  symptom  is  found  usually  in  cancer,  but 
there  are  instances  (of  which  1  have  recorded  a  very  remarkable  one' )  in  Avhich 
the  formation  of  the  opening  seems  due  to  common  ulceration  of  the  bowel,  or 
possibly  of  the  bladder,  though  this  latter  is,  I  think,  less  probable.  It  occurs 
usually  in  the  male  sex,  but  sometimes  also  in  the  female.  The  communication 
is  either  with  the  large  or  small  intestine.  The  appearance  and  odour  of  the 
urine,  and  probably  the  pain  in  the  part,  first  attract  the  patient's  attention, 
and  then  the  fiBcal  matter  can  be  detected  either  with  the  eye  or  the  micro- 
scope. As  the  opening  enlarges,  and  especially  when  the  large  bowel  is  the 
seat  of  the  fistula,  masses  of  solid  fseces  pass  into  the  bladder,  causing  obstruc- 
tion of  the  urethra,  and  probably  forming  the  nucleus  of  a  phosphatic  stone. 
In  such  cases  the  lumps  must  be  broken  up  with  a  lithotrite  ;  and  if  on  care- 
ful examination  the  surgeon  is  satisfied  that  the  communication  is  with  the 
sigmoid  flexure,  the  descended  colon  should  be  opened.  This  operation  was 
performed  in  the  case  under  my  care,  and  with  temporary  success.  The  patient 
was  much  relieved,  and  was  about  to  resume  his  ordinary  avocations,  when  a 
relapse  took  place  in  an  even  severer  form,  and  he  died  fourteen  months  after 
the  operation.  The  cause  of  death  was  found  to  be  the  formation  of  a  similar 
communication  with  the  cfecum,  the  original  opening  between  the  bladder  and 
sigmoid  flexure  having  closed.  A  most  interesting  case,  under  the  care  of  Mr. 
Hakes  of  Liverpool,  will  be  found  related  in  the  '  Liverpool  Medical  and  Sur- 
gical Reports,'  vol.  iii.,  and  the  '  Liverpool  and  Manchester  Reports,'  1875,  in 
which  the  patient  survived  five  years.  After  his  death  the  large  intestine 
below  the  artificial  anus  was  found  to  be  absolutely  impervious,  and  represented 
only  by  a  fibro-areolar  cord. 


DISEASES  OF  THE  PROSTATE. 

Acute  inflammation  of  the  prostate  is  generally  a  consequence  of  gonorrhoea.  Acute 
but  may  be  caused  also  by  injuries  (one  of  the  most  frequent  being  rough 
catheterisation),  by  inflammation  of  the  bladder,  by  stricture  setting  up 
inflammation  of  the  urethra  behind  the  obstruction,  by  the  application  of 
caustic,  and  by  the  lodgment  of  calculus. 

The  symptoms  of  acute  prostatitis  are  rigors,  feverishness,  pain,  and  irri- 
tation in  making  water,  Avith  frequent  calls  to  do  so,  pain  in  defaecation,  and 
pain  radiating  from  the  loins  down  the  back,  thighs,  and  perinteum.  If  there 
is  any  tendency  to  piles  they  will  probably  show  themselves,  on  examination 
by  the  rectum,  and  this  examination  is  found  to  be  very  painful ;  the  prostate 
is  swollen,  hard,  hot,  and  very  tender  ;  and  if  a  catheter  is  passed,  there  is 
acute  tenderness  of  the  prostatic  part  of  the  urethra.  There  will  probably 
be  some  pus  in  the  urine  from  inflammation  of  the  prostatic  urethra,^  even 
irrespective  of  abscess,  which,  however,  is  very  liable  to  form.  This  is  marked  Prostatic 
by  the  continuance  of  the  feverish  condition  for  several  days,  with  rigors, 
tension,  and  pulsation  in  the  region  of  the  perinfeum  and  bladder.  The 
.difficulty  of  passing  water  will  also  probably  increase.  Examination  with  the 
finger  will  now  prove  that  the  hard  prostatic  tumour  has  given  place  to  a  soft 
swelling,  in  which  perhaps  the  surgeon  may  detect  fluctuation  ;  though,  from 

'  '  Med.-Chir.  Trans.'  vols.  xlix.  and  1.  See  also  Mr.  Pennell's  and  Mr.  Charles  Haw- 
kins's cases  there  referred  to. 

^  Sir  A.  Clark  has  called  attention  to  the  presence  in  the  urine  of  hyaline  casts  formed 
m  the  prostatic  ducts.  He  has  found  these  casts  in  three  cases  of  acute  prostatitis. 
'  Clin.  Soc.  Trans.'  vol.  xix.  p.  95. 
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the  awkward  position  in  wliich  it  lies  for  palpation,  this  is  not  always  possible 
lliese  abscesses  are  not,  however,  always  situated  inside  the  capsule  of  the 
gland,  lor  very  similar  symptoms  are  caused  by  suppuration  around  it- 
pen -prostatic  abscess. 

The  diagnosis  of  acute  prostatitis  is  not  usually  difficult  if  attention  is  paid 
to  the  course  of  the  symptoms,  and  the  disease  usually  has  a  favourable  issue 
It  generally  subsides  of  itself  on  the  withdrawal  of  irritation,  or  under  treat- 
ment, or  else  runs  on  to  abscess,  which  bursts,  with  free  discharge  into  the 
urethra  and  a  sudden  relief  to  the  symptoms.  But  things  may  not  go  on  so 
happily.  I  have  seen  one  striking  case  in  which  an  abscess,  neglected  and  over- 
looked, proved  fatal.  The  patient,  a  young  man,  was  admitted  into  hospital  in 
a  feverish  and  semi-unconscious  condition,  and  was  placed  under  the  care  of  the 
physician,  as  suffering  from  fever.  A  gonorrhceal  discharge  being  detected,  the 
surgeon  was  called  in  ;  but  he,  not  suspecting  any  connection  between  the 
gonorrhoea  and  the  fever,  made  no  accurate  examination.  The  patient  soon 
died,  and  upon  post-mortem  examination  no  disease  whatever  was  found  ex- 
cept an  unusually  large  prostatic  abscess,  and  the  inference  was  irresistible 
that  if  this  had  been  detected  and  freely  opened  his  hfe  might  have  been 
preserved.  In  other  cases  the  patient  recovers  from  the  acute  disease,  but 
chronic  prostatitis  supervenes. 

The  treatment  of  acute  prostatitis  before  abscess  has  formed  consists  m 
the  very  free  appHcation  of  leeches  around  the  anus  (or  even,  if  it  can  be  tole- 
rated, inside  the  bowel),  with  frequent  hip-baths  and  constant  warm  fomenta- 
tions to  the  perinseum,  combined  with  the  moderate  use  of  antimony  if  the 
patient  is  young  and  strong,  and  free  purging.    If  retention  of  urine  takes 
place  a  catheter  must  be  passed ;  otherwise  it  is  very  undesirable  to  irritate 
the  parts  in  any  way.    But  on  the  first  indication  of  suppuration  an  incision 
must  be  made  into  the  softened  part.  This  is  best  done  from  the  rectum.  It 
is  devoid  of  danger,  and  even  if  the  pus  is  not  found  the  opening  will  probably 
reheve  the  congestion  and  the  pus  will  very  hkely  make  its  way  soon  into  the 
bowel.   The  opening  is  best  made  by  putting  the  patient  under  an  ana3sthetic, 
passing  the  duckbill  speculum  into  the  rectum  in  the  hthotomy  position,  and 
fully  exposing  its  anterior  wall ;  though  if  he  is  not  nervous  no  anesthetic  is 
absolutely  required.   Some  abscesses  (chiefly,  I  beheve,  the  peri-prostatic)  are 
not  perceptible  from  the  rectum,  but  fulness  and  tenderness  may  be  made  out 
by  palpation  in  the  perinseum.    In  these  cases  a  deep  exploratory  puncture 
should  be  made,  with  the  left  forefinger  in  the  rectum,  and  if  pus  is  found  the 
puncture  should  be  extended  into  a  moderately  free  incision.    In  most  cases 
no  further  ill  consequences  take  place ;  but  in  exceptional  instances  the  abscess 
bursts  into  the  urethra  also,  and  a  recto-urethral  fistula  follows,  the  conse- 
quences of  which  are  most  distressing,  and  its  cure  very  difficult.   The  treat- 
ment would  be  the  same  as  in  the  cases  where  a  similar  accident  follows  after 
lithotomy  ;  but  I  must  allow  that  in  the  few  cases  of  that  comphcation  which 
I  have  treated,  and  seen  under  the  treatment  of  others,  the  result  has  been 
disappointing.    I  must  refer  the  reader  to  the  section  on  Lithotomy. 
Chronic  The  acute  disease  may  leave  the  prostate  hardened,  somewhat  enlarged  and 

prostfttitis.  tender,  with  irritable  bladder,  frequent  desire  to  pass  water,  Avith  some  pus 
in  the  urine,  glairy  discharge  from  the  urethra,  weight  and  pain  in  the 
rectum  ;  some  tenderness  in  defecation,  pain  in  sexual  intercourse,  and  loss 
of  power  in  propelling  urine.  This,  like  most  chronic  inflammations,  is  best 
treated  by  continuous  counter-irritation.  Sir  H.  Thompson  recommends  the 
continuous  counter-irritation  of  the  perinreum  with  nitrate  of  silver  or  acetum 
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lyttfe,  and  the  appHcation  to  the  prostatic  portion  of  the  urethra  of  a  solution  of 
nitrate  of  silver— ten  to  thirty  grains  to  the  ounce'— and  the  adniinistration 
of  the  bromide  and  iodide  of  potassium,  with  tonics,  change  of  air,  and  sea- 
bathing. 

But  it  must  be  recollected  that  very  similar  symptoms  may  follow  on 
prostatic  irritation  and  discharge,  the  result  of  gleet  or  of  syphilis .  The  subj  ect 
of  prostatic  discharges  and  their  treatment  is  not  as  yet  completely  understood. 
Mr.  Lee  has  lately  pubhshed  some  interesting  lectures  on  this  topic,  to  which 
I  would  refer  the  reader.- 

Enlargement  of  the  prostate  gland  is  an  affection  of  old  age  ;  not  that  all, 
or  the  majority  of  old  people  suffer  from  this  affection  ;  but  that  it  only  occurs 
after  the  middle  of  life.^  It  consists  either  of  a  hypertrophy  of  the  prostate 
itself  (Fig.  360),  or  of  a  tumour  developed  in  the  neighbourhood  of  the  gland, 
but  separated  from  it  by  a  capsule  of  fibrous  tissue  (Fig.  359),  or  of  a 
combination  of  the  two.    The  enlargement  very  often  affects  the  whole  of 

the  gland,  sometimes  only  one  side ;  some- 
times it  consists  chiefly  of  an  abnormal  de- 
velopment of  the  central  portion— the  uvula 
vesica,  or  third  lobe,  as  it  is  called.  The 
separate  tumours  consist  of  tissue  bearing 
great  resemblance  to  that  of  the  prostate 
itself,  but  not  perfectly  developed,  just  as  in 
the  adenoid  tumours  which  have  a  similar 
relation  to  the  female  breast.  Sometimes, 
as  in  Fig.  362,  the  enlarged  prostate  is  also 
''^'co'4";cttor^«ic\r~^  ulcerated  on  its  surface,  and  often  in  old  age, 

SnltlTX^ando^^^^^^^^  either  with  or  without  such  ulceration,  the 

atiou  of  the '  thii-d  lobe.'  This  tumour  ygins  around  the  prostate  gland  (prostatic 

consisted  of  etecal  pouches  filled  with  n        i  i  i     j  •    i.  4.1 

epithelium,  and  couueotod  together  by  plexus)  become  engorged  and  bleed  into  tne 

fine  fibroid  tissue.   There  were  the  usual      ^    ^  ^  '        ^    .  ■  ^  , 

symptoms  of  enlarged  prostate.  The  bladder..  I  liave  Seen  the  uruie  almost 
K"nda?rhepost!mrremSlna:  black  with  blood  for  many  days  together 
^:^^'e^,lrS^i^^^  from  this  cause.  Haemorrhage  fi-om  the 
^'^^^iS^oTtaln^d  t,me™us^"Si  prostate  is  easily  known  by  the  absence  of 


Enlarged 
prostate. 


Prostatic 

hajmor- 

rhage. 


themselves  —   

abscesses.— From  the  Museum  of 
George's  Hospital,  Ser.  xii.  No.  112. 


St. 


stone,  by  the  absence  of  all  previous  history 
and  symptoms  of  cystitis,  by  the  suddenness 
and  copiousness  of  the  bleeding  (reminding  one  in  this  respect  of  epistasis), 
and  by  the  enlargement  of  the  organ.  It  rarely  requires  any  treatment. 
If  it  does,  washing  out  the  bladder  with  acidulated  lotions,  and  the  adminis- 
tration of  internal  styptics,  as  acetate  of  lead  or  gaUic  acid,  would  be  indicated. 

The  first  effect  produced  by  enlarged  prostate  is  a  certain  degree  of 
difficulty  and  strainmg  in  making  water,  which  is  most  perceptible  at  the  end 
of  the  evacuation.  This  is  succeeded,  if  treatment  be  neglected,  by  chronic 
cystitis.  For  in  all  obstructions  to  the  flow  of  urine,  a  certain  amount  being 
constantly  left  in  the  bladder,  the  walls  of  the  bladder  are  continually 

'  A  catheter-syringe  is  manufactured  with  a  piston  in  the  stem  and  an  eye  at  the  side. 
This  is  filled  like  an  ordinary  syringe,  the  distance  to  which  the  piston  is  withdrawn 
only  permitting  it  to  take  up  a  small  quantity  of  the  solution.  Then,  when  it  has  arrived 
at  the  desired  spot  (which  is  easily  known  by  the  patient's  sensations),  the  piston  is  slowly 
depressed  while  the  eye  is  made  to  rotate  round  the  circumference  of  the  urethra. 
'  Lectures  on  Syphilis,'  Ac.  1875.    Lect.  ix. 

'  The  researches  of  Sir  H.  Thompson  {'  Syst.  of  Surg.'  3rd  ed.  vol.  iii.  p.  198)  and  of 
Dr.  Messer  render  it  probable  that  enlargement  appreciable  on  dissection  exists  in  about 
one-third,  and  enlargement  causing  symptoms  in  about  one-tenth,  of  males  over  sixty. 
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irritated ;  the  urine,  as  previously  explained,  becomes  turbid  and  alkaline  • 
the  bladder  is  never  fairly  emptied,  and  some  of  the  residue  of  the  urine  must 
always  be  left,  by  which  the  irritation  is  kept  up  and  propagated.'  Then, 
if  the  obstruction  continues  unrelieved,  all  the  usual  sequel®  may  ensue  \ 
dilatation  of  the  urinary  passages,  leading  to  urfemia ;  or  inflammation  of  the 
ureters  and  kidneys,  leading  to  pyelitis  ;  and  in  either  case  speedy  death. 

The  diagnosis  is  generally  very  easy.  The  patient  first  believes  himself  to 
have  stricture,  and  of  course  he  may  have  both.  But  a  case  of  uncomplicated 
enlargement  of  the  prostate  is  very  easily  distinguished  from  one  of  stricture. 
The  patient's  age  and  the  absence  of  previous  history  of  stricture  makes  the 
diagnosis  of  enlarged  prostate  most  probable,  and  this  is  easily  confirmed  by 
examination  from  the  rectum,  when  the  enlarged  prostate  will  be  found  as  a 
hard  tumour  pressing  down  into  the  bowel ;  or  by  passing  an  mstrument  after 
the  patient  has  made  water,  when  it  will  be  found  that  there  is  no  obstacle  till 
the  point  of  the  catheter  passes  under  the  pubes,  when  by  depressing  the 
handle  between  the  patient's  thighs  the  catheter  can  usually  be  easily 
made  to  ride  over  it,  and  all  the  more  so  if  a  full-sized  instrument  be  used; 
this  is,  of  course,  the  direct  reverse  of  what  is  found  in  stricture.  When 
the  bladder  is  reached  it  will  probably  be  found  that  the  patient  has  not 
entirely  emptied  it. 

Unless  it  has  been  long  neglected  there  is  not  usually  much  difficulty  ua 
deahng  with  prostatic  enlargement.    A  soft  catheter  should  be  passed  daily 
with  all  possible  gentleness ;  if  there  is  much  muco-pus  in  the  urine  the  bladder 
should  be  washed  out ;  if  the  enlargement  of  the  gland  is  considerable,  as 
indicated  by  the  large  amount  of  residual  urine  in  the  bladder  after  the  patient 
has  emptied  it  of  as  much  as  he  can,  the  catheter  should  be  passed  more 
frequently,  two  or  three  times  a  day,  or  even  whenever  the  patient  wishes  to 
make  water.    When  the  water  has  become  very  foul  the  free  injection  and 
washing  out  of  the  bladder  should  not  be  neglected.   The  catheter  should  not 
be  tied  in  unless  there  is  unusual  trouble  in  passmg  it.    This  treatment  is 
palliative  only,  but  I  am  under  the  impression  that  it  does  tend  to  prevent  the 
further  growth  of  the  disease,  which  seems  to  be  quickened  by  irritation.  And 
it  certainly  saves  the  patient's  life  by  obviating  the  various  complications  which 
otherwise  ensue.    Recently  attempts  have  been  made  to  remove  portions  of 
enlarged  prostate  by  a  supra-pubic  cystotomy  ;  and  in  cases  where  there  is  a 
somewhat  pedunculated  enlargement  of  the  middle  lobe,  such  as  sometimes 
occurs,  and  which  acts  as  a  sort  of  valve  obstructing  the  passage  of  urine,  no 
doubt  this  operation  is  followed  by  beneficial  results.  Unfortunately,  however, 
we  are  not  in  a  position  at  present  to  say,  without  cutting  into  the  bladder, 
which  are  the  cases  suitable  for  operation.    In  a  case  m  which  Mr.  Holmes 
performed  this  operation  in  St.  George's  Hospital,  the  enlarged  portion  of 
prostate  was  removed  with  the  greatest  ease  by  the  supra-pubic  incision,  and 
the  section  of  the  prostate  was  attended  with  remarkably  little  luemorrhage. 

Retention  of  urine  often  comes  on  so  suddenly  and  disappears  so  com- 
pletely in  enlarged  prostate,  as  to  prove  that  it  is  caused  by  some  sudden 
spasm,  or  enlargement  from  hypera^mia  of  the  gland.  The  cause  is  usually 
sexual  intercourse,  a  debauch,  exposure  to  cold,  or  urinary  infiammatiou,  the 
result  of  stricture  or  instrumentation.  There  is  not  usually  any  difficulty  in 
passing  an  instrument  and  relieving  the  retention  in  a  case  of  this  kind, 


'  Surgical  writers  sometimes  use  language  which  conveys  to  students  tlie  idea  that  the 
same  urine  is  constantly  retained  in  the  bladder.  This,  of  course,  can  liardly  be  intended, 
but  the  bladder  is  excited  to  inHanimation  by  its  never  being  evacuated. 
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and  then  rest  m  bed,  with  demulcents  and  opiates,  soon  restores  the  patient  to 
liis  former  condition.  In  other  cases  the  retention  is  so  nearly  constant  as 
to  show  that  it  depends  mainly  on  the  size  of  the  enlargement,  and  in  such 
cases  the  retention  if  unreheved  soon  passes  into  incontinence.  Patients  jn 
this  condition  often  beheve  that  no  instrumental  treatment  is  required,  since 
they  are  always  passing  water  ;  but  of  course  no  surgeon  would  fall  into  such 
a  mistake.  It  may  sometimes  be  useful  to  a  patient  who  suffers  from  frequent 
attacks  of  retention  depending  on  prostatic  enlargement  to  know  that  he  can 

probably  relieve  himself  to  some  ex- 
tent by  placing  himself  on  his  hands 
and  knees ;  though  this  should 
never  encourage  him  to  neglect 
the  instrumental  treatment  which 
his  case  now  urgently  requires. 

There  are  some  cases  (by 
means  as  many  as  has  been  taught) 
in  which  the  passage  of  an  ordi- 
nary full-sized  catheter  is  difficult. 
Sometimes  this  depends  on  lateral 
enlargement,  which  may  be  de- 
tected by  exploration  per  rectum 
and  an  appropriate  direction  given 
to  the  instrument.  At  other  times 
it  depends  on  the  urethra  being 
really  lengthened  and  pushed  up 
into  a  somewhat  vertical  direction 
^,  , ,         ,   .     V     ,  ,       by  the  tumour.    When  this  is  the 

Fi&.  360.   Bladder,  symphysis  pubis,  and  enormously  en- 

liirged  prostate.  A  portion  is  removed  Irom  the  left  caSe  a  '  prostatic  Catheter  '  mUSt  be 
wall  of  the  bladder,  to  show  the  vertieal  ascent  of  . 

the  urethra  as  it  enters  the  bladder.— After  Sir  H.  paSSed,  111  Order  tO  reach  the  bladder. 

Tiiomp=on.  Tliis  is  longer  and  has  a  larger  curve 

than  the  ordinary  instrument.  In  other  cases  the  French  elbowed  catheter 
(catheter  a  coude)  will  be  found  the  most  convenient,  and  will  effect  an 
entrance  where  others  have  failed.  This  instrument  is  made  with  its  ex- 
tremity bent  at  an  angle  to  the  stem  (Fig.  361),  and  is  especially  useful  in 
riding  over  an  enlarged  middle  lobe.  Again,  in  other  cases  a  flexible  india- 
rubber  catheter  without  a  stylet  can  be  passed  mto  the  bladder.  Finally, 
Sir  B.  Brodie  used  to  recommend  that  an  ordinary  gum-elastic  catheter  with 


no  The 

prostatic 
catheter. 
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Fig.  3G1.  Elbow  catheter  (catheter  a  coude). 

a  stylet  should  be  passed  down  to  the  obstruction,  and  then  that  the  stylet 
should  be  slightly  withdrawn,  so  as  to  tilt  up  the  point  of  the  catheter  and 
cause  it  to  ride  over  the  obstacle. 

These  means  will  succeed  in  the  great  majority  of  cases.  But  there  are 
some  in  which  no  dexterity  will  succeed  in  reaching  the  bladder,  either  from 
the  extent  of  enlargement,  or  from  the  existence  of  false  passages.  In  such 
cases  it  has  been  recommended  (and  the  recommendation  is  endorsed  by  Sir- 
B.  Brodie,  Works,  ii.  627)  to  thrust  the  catheter  through  the  substance 
•of  the  prostate,  as  was  done  in  the  case  from  which  Fig.  3G2  was  taken. 
But  this  proceeding  is  now,  I  think,  given  up— at  least  I  have  not  of  late 
years  heard  of  its  being  done.  In  many  such  cases,  if  the  irritation  be  subdued 
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by  evacuating  the  distendecl  bhidder  two  or  three  times  with  tlie  aspiratoi- 
treatment  may  be  successfully  resumed.  In  others  a  more  permanent  openiu-' 
into  the  bladder  must  be  made.  When  the  enlargement  is  not  too  considei  - 
able  and  the  bladder  can  be  felt  behind  the  prostate,  most  surgeons  prefer  i-, 
puncture  from  the  rectum.  I  cannot  say  that  this  appears  best  to  myself, 
since  the  puncture  will  only  give  temporary  relief  and  the  symptoms  may  recui\ 
It  is  quite  true  that  the  irritation  may  subside  or  the  false  passages  may  heal, 
and  then  the  surgeon  may  succeed  again  in  passing  the  catheter.  But  the 
same  advantages  also  attend  what  I  conceive  to  be  the  better  plan  in  these 
cases,  viz.  to  puncture  above  the  pubes. 

This  is  an  operation  of  no  difficulty,  and,  I  beheve,  of  little  danger,  when 
the  bladder  is  fully  distended.  A  puncture  or  small  incision  is  made  in  the 
middle  line  immediately  above  the  pubes  ;  and  the  fat,  if  there  is  much,  may 
be  broken  down  with  the  director  or  handle  of  the  knife.  Then  the  finger 
will  feel  the  fluctuating  bladder,  and  a  common  trochar  and  cannula,  or  a 
curved  one  if  at  hand,  is  passed  in. 


and  a  piece  of  gum  catheter  passed 
through  to  steady  it  and  prevent  its 
slipping  out.  After  about  a  week 
or  ten  days,  when  the  track  of  the 
wound  is  consolidated,  the  instru- 
ment may  be  removed,  cleaned,  and 
changed.  The  advantage  of  this 
puncture  is  that  the  cannula  can 
be  worn  permanently,  with  little  or 
no  inconvenience,  if  it  is  necessary. 
A  cannula  provided  with  a  shield  and 
stopcock  is  adapted,  and  the  patient 
removes  the  plug  when  he  wa.nts  to 
relieve  his  bladder.  He  is  thus 
spared  all  the  annoyance  of  instru- 
mentation. The  bladder,  however, 
must  be  kept  carefully  washed  out. 

Mr.  Eeginald "  Harrison  '  advo- 
cates in  these  cases  an  operation  by 
which  the  membranous  urethra  is 
opened,  the  enlarged  prostate  di- 
\aded  to  a  sufficient  extent  to  allow 
of  the  passage  of  the  uidex  finger 
into  the  bladder  and  the  retention  of  a  large  drainage  tube  for  some  weeks, 
after  which,  if  the  urine  begins  to  pass  by  the  natural  passage,  the  tube 
may  be  withdrawn  and  the  opening  allowed  to  heal ;  and  he  gives  several 
examples  in  which  all  the  symptoms  have  thus  been  permanently  relieved. 


Great  enlargement  and  ulceration  of  the  pro- 
state gland.  Retention  of  urine  having  taken  place,  it 
was  relieved  by  forcibly  thrusting  a  catheter  through 
the  substance  of  the  prostate.  A  bougiS  is  inserted 
in  the  artificial  passage.  A  section  has  been  made 
through  one  side  of  the  enlarged  prostate  to  show  the 
extent  of  the  hyjiertrophy.— From  a  preparation  pre- 
sented by  Sir.  B.Brodie  to  the  Museum  of  St.  George's 
Hospital,  Ser.  xii.  No.  109. 
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Malignant  disease  only  rarely  originates  in  the  prostate  gland,  though  its 
primary  occurrence  there  is  indisputable,  and  in  some  cases  it  remains  con- 
fined to  the  organ.  It  gives  rise  to  acute  pain,  hemorrhage,  and  frequent 
micturition,  in  fact  to  many  of  the  symptoms  of  stone  ;  and  in  a  well-marked 
instance  which  occurred  in  my  own  practice,  it  was  not  till  after  repeated 
examination,  and  under  anaesthesia,  that  I  fully  satisfied  myself  of  the  absence 
of  stone ;  but  the  distress  is  usually  even  more  acute  than  in  stone,  and  the 
'  'Brit.  Med.  Journ.'  Dec.  24,  1881,  and  April  8,  1882. 
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^vasting  and  loss  of  health  are  striking  phenomena.  There  is  more  pain, 
also,  m  neighbourmg  parts  than  is  usually  felt  in  stone  in  the  bladder.  When 
the  tumour  has  grown  considerably  it  may  be  possible  to  assure  oneself  of  its 
nature  by  exammation  from  the  rectum  ;  but  at  first  it  will  simulate  the 
ordinary  enlargement  of  advanced  life,  and  these  cases  almost  always  occur 
after  middle  age.* 

Mahgnant  disease  of  the  prostate  includes  sarcoma,  which  is  much  the 
more  common,  and  scirrhus,  which  sometimes,  as  in  other  places,  undergoes 
colloid  degeneration.  It  may  spread  to  the  neighbouring  organs,  or  may 
affect  the  inguinal  glands,  or  fragments  of  it  may  be  found  in  the  water— in 
any  of  which  cases  the  diagnosis  will  be  clear  enough.  Nothing  can  be  done 
except  to  palliate  the  patient's  sufferings  as  best  may  be. 

Tubercle  is  found  in  the  prostate  in  cases  where  the  whole  urinary  tract 
is  affected,  and  cysts  of  the  prostate  are  spoken  of,  but  only  as  cavities  formed  of  the°" 
by  prostatic  calculi,  which  will  be  described  later  on.  Hydatids  have  been  prostate 
found  lodged  in  the  neighbourhood  of  the  gland,  and  have  produced  retention 
of  lu-ine  by  pressing  on  the  bladder  ;  but  the  condition  hardly  allows  of  dia- 
gnosis before  operation.  The  indication  will  be  to  open  the  bladder  in  the 
most  accessible  situation  on  failing  to  pass  the  catheter.  Then  the  nature 
of  the  case  will  probably  be  recognised,  when  the  hydatids  must  be  freely 
evacuated  by  incision,  and  all  remains  of  them  frequently  washed  out. 

DISEASES  OF  THE  URETHRA. 

There  are  cases  of  congenital  obliteration  of  the  urethra,  and  in  a  case 
recently  reported  by  Mr.  Foster  of  Darlington^  the  malformation  was  dis- 
covered during  the  first  few  hours  of  life,  and  was  successfully  treated  by 
boring  through  the  occluding  material,  which  involved  nearly  the  whole 
length  of  the  urethra,  with  a  curved  stylet,  along  the  tract  of  which  a 
catheter  was  passed.  At  the  end  of  a  week  or  ten  days  the  case  was  com- 
plete, and  remained  so. 

But  the  malformations  about  which  the  surgeon  is  usually  consulted  are 
hj'po-  and  epi-spadias.  The  former  is,  in  its  minor  degrees,  a  very  common 
malformation,  and  one  of  no  consequence  whatever.  The  urethra  opens  on 
the  lower  surface  of  the  penis  at  some  distance  beyond  the  natural  position  of 
the  meatus.  When,  as  is  most  usual,  this  opening  is  only  a  little  behind  the 
glands  the  patient  can  pass  water  naturally,  and  in  sexual  intercourse  the  semen 
wiU  be  lodged  fairly  within  the  vagina,  so  that  there  is  no  motive  for  surgical 
interference.  The  prepuce  also  is  in  these  cases  usually  somewhat  misshaped, 
forming  merely  a  large  flap  on  the  dorsal  surface  of  the  glans,  which  falls 
into  the  skin  of  the  penis  on  either  side,  but  does  not  form  a  complete  circle. 
Hypospadias,  however,  in  its  higher  grades  is  a  very  serious  infirmity.  The 
urethra  opens  at  the  root  of  the  penis,  the  urine  runs  down  over  the  thighs, 
so  that  the  patient  is  obliged  to  make  water  sitting,  and  the  semen  would  be 
discharged  externally  if  the  patient  were  capable  of  sexual  intercourse  ;  but 
this  is  seldom  the  case,  for  the  penis  is  bound  down  to  the  scrotum  by  a  firm 
band,  which  becomes  very  perceptible  in  erection,  and  the  organ  curves  down- 
wards, somewhat  as  in  chordee.  This  band  is  probably  the  remnant  of  the 
undeveloped  corpus  spongiosum. 

'  Sir  H.  Thompson  says  that  it  has  also  been  noted  in  early  childhood,  but  that  no 
cases  are  on  record  between  the  ages  of  eight  and  forty-one. 
'  Brit.  Med.  Journ.'  Jan.  3,  1885. 

8  E 


786 


DISEASES  OF  THE  URINARY  ORGANS. 


Elaborate  attempts  have  been  made  to  remedy  this  deformity  by  plastic 
operations,  and  with  some  success.  Three  several  indications  have  to  be 
fulfilled :  (1)  to  liberate  the  penis,  so  that  it  may  assume  its  natural  direction 
when  erect ;  (2)  to  form  a  new  urethra,  so  that  the  urine  and  semen  may  find 
a  channel  to  the  glans  ;  and  (3)  to  close  the  original  opening.  The  penis  is 
accordingly  dissected  free  of  the  scrotum,  and  raised  up  to  the  abdomen. 
The  neighbouring  skin  is  transplanted  from  the  penis  and  scrotum  in  two 
layers  laid  on  each  other  by  their  bleeding  surfaces,  and  with  the  cutaneous 
surface  of  the  inner  flap  turned  towards  the  penis  to  form  the  new  urethra, 
and  after  these  flaps  have  adhered  and  are  healed,  the  fistulous  orifice  is  re- 
freshed and  united  to  the  new  urethra,  a  catheter  being  kept  in  the  bladder. 
The  attempt  is  worth  making  in  healthy  boys  or  young  men  ;  and  in  one  case, 
in  a  boy  of  thirteen,  I  succeeded  in  forming  a  complete  urethra,  which  extended 
fi-om  tlae  corona  glandis  to  the  original  opening  of  the  urethra  in  the  scrotum.' 
I  recently  heard  of  this  patient  as  being  the  father  of  two  children.  In  two 
other  cases  under  my  care  the  operation  was  so  far  successful  that  the  patients, 
previously  unable  to  effect  an  entrance,  were  rendered  capable  of  sexual  inter- 
course ;  but  the  fistulous  orifice  remained,  the  patients  declining  further 
operative  measures.  I  once  tried  the  operation  in  early  childhood,  but  should 
not  feel  disposed  to  repeat  it  at  that  age.  A  very  guarded  opinion  must  be 
given  as  to  the  possibility  of  an  infant  afflicted  with  this  malformation  ever 
being  able  to  beget  children. 

The  opposite  malformation — epispadias — in  which  the  urethra  opens  on 
the  dorsal  aspect  of  the  penis,  is  very  much  rarer,  and  is  generally  accom- 
•  '  panied  with  great  general  malformation  of  the  rest  of  the  external  genitals. 

In  its  extreme  degree  it  constitutes  the  extroversion  of  the  bladder  before 
spoken  of.  Attempts  have  been  made  here  also  to  put  the  parts  in  a  more 
natural  condition  by  plastic  operations.  In  fact,  the  operation  which  I  per- 
formed for  extroversion  of  the  bladder  was  adapted  from  one  which  had  been 
practised  in  epispadias.  But  it  is  very  doubtful  whether  any  good  can  be 
done  in  such  cases. 

Stricture  Stricture  of  the  urethra  is  a  disease  which  is  very  frequent  in  every  rank 

urethra       °^  which  the  worst  and  most  complicated  examples  are  found 

amongst  the  poor,  who  do  not  understand  the  gra^^ty  of  a  complaint  which 
is  so  insidious  at  first,  and  who  very  often  have  not  the  time  or  the  means 
required  for  its  successful  treatment.  I  mention  this,  inasmuch  as,  Uke  hernia 
and  many  other  surgical  affections,  stricture  would  not,  generally  speaking, 
prove  formidable,  certainly  would  very  seldom  lead  to  death,  if  it  were  made 
the  subject  of  early  and  intelligent  treatment. 
Causes  of  The  cause  of  stricture  is  in  general  either  a  low  inflammation  of  the  sub- 
stricture,  mucous  tissue  of  the  urethra,  or  cicatrisation,  the  result  of  an  injury.  A  very 
common  cause  of  stricture  seems  to  be  the  persistence  of  a  neglected  gonor- 
rhceal  discharge,  and  some  surgeons  believe  (and  certainly  with  much 
probability)  that  ulceration  of  the  urethra  in  gonorrhoja,  such  as  is  known  to 
occur  sometimes,  may  often  prove  the  starting-point  of  cicatrisation,  and  so 
of  stricture.  However,  speaking  generally,  it  is  impossible  to  prove  anything 
of  the  land ;  the  urethra  at  the  seat  of  stricture  displays  more  or  less  of 
induration  and  thickening  beneath  its  mucous  sui'face,  causing  contraction 
of  its  canal,  but  no  such  definite  band  as  we  should  expect  to  be  the  result 
of  the  cicatrisation  of  an  ulcer.    And  though  there  can  be  no  question  that 

'  '  Lancet,'  vol.  ii.  1879,  p.  727. 
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gonorrhoea  is  a  frequent  cause  of  stricture,  yet  in  many  cases  of  stricture  it 
is  impossible  to  trace  any  connection  with  gonorrhoea,  or  indeed  any  cause 
whatever. 

Another  cause  of  stricture  maybe  syphilis.  Fig.  864  is  taken  from  a  case 
in  which  the  healmg  of  a  syphilitic  sore  led  to  stricture  at  the  meatus,  and  I 
have  introduced  it  also  to  show  how  great  destruction  is  sometimes  allowed 
to  take  place  from  a  disease  in  itself  very  readily  curable.   The  simplest  means 

would,  no  doubt,  have 
sufficed  at  first  to  cure 
this  stricture,  which 
was,  nevertheless,  per- 
mitted to  lead,  through 
years  of  agony,  to  the 
patient's  death. 

The  most  formid- 
able kind  of  stricture  is 
that  which  follows  trau- 
matic rupture  of  the 
wall  of  the  urethra 
after  a  fall  or  blow. 
This  kind  of  stricture  is 
generally  in  the  part 
which  passes  below 
the  arch  of  the  pubes  ; 
although  occasionally, 
from  blows  or  wounds, 
it  may  occur  elsewhere. 
The  resulting  cicatrix 
is  usually  very  dense, 
hard,  and  contractile, 
so  that  even  after 
complete  dilatation  it 
will  recur  again  and 
again.  It  constantly 
leads  to  fistula  in  peri- 
nfeo,  and  occasions 
death  or  serious  com- 
plications in  spite  of 
the  most  judicious  treat- 
ment. 

The  most  common 
seat  of  stricture  is  said 
by  Sir  B.  Brodie  to  be 
the  membranous  por- 
The  researches  of  Sir  H.  Thompson  have,  however, 
proved  that  in  the  majority  of  the  specimens  contained  in  museums  the  con- 
striction is  rather  in  the  bulbous  than  in  the  membranous  part ;  but  it  would 
be  hardly  possible  to  detect  the  difference  during  life.  Any  anterior  part 
of  the  canal  may  be  the  seat  of  stricture,  those  at  the  meatus  (Fig.  364) 
being  generally  the  result  of  accidental  circumstances.  Fig.  863  shows  a 
stricture  in  the  spongy  portion  of  the  urethra,  and  when  this  is  the  case  it 
is  very  common  to  find  another  farther  back.    Stricture,  again,  is  said  to  be 
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Fig.  363.  Stricture  of  the 
urethra  about three  inches 
from  the  meatus  uriuarius, 
formed  by  a  bridle  wliich 
is  seen  crossing  the  canal . 
A  bristle  is  passed  in  above 
and  below  this  bridle  ;  the 
dilatation  of  the  canal  be- 
hind the  stricture  mil  be 
noticed.— From  a  prepara- 
tion presented  by  Sir.  B. 
Brodie  to  the  Museum  of 
St.  George's  Hospital,  Ser. 
xii.  No.  49. 


Fig.  3G4.  stricture  at  the  orifice  of  the 
urethra,  producing  dilatation  of  the 
whole  urethra,  and  extensive  ulcera- 
tion, with  abscesses  in  the  tissues  of 
the  penis,  communicating  with  the 
ulcerated  urethra.  There  were  also 
several  perinajal  abscesses.  The  blad- 
der was  enormously  hypertrophied, 
and  the  kidneys  were  much  absorbed. 
The  urine  was  of  course  alkaline,  and 
loaded  with  mucus  and  pus.  The 
patient  died  soon  after  bis  admission 
into  the  hospital.  The  stricture  of 
the  meatus  is  believed  to  have  been 
caused  by  a  syphilitic  sore  contracted 
two  and  a  half  years  previously.— 
St.  George's  Hospital  Museum,  Ser. 
xii.  Xo.  GO. 
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met  with  at  the  prostatic  portion  or  neck  of  the  bladder,,  but  its  existence  is 
denied  by  the  best  authors.  Sir  H.  Thompson  has  never  met  with  a  case. 
Strictures  are  occasionally  multiple.  John  Hunter  speaks  of  having  met 
with  a  case  in  which  there  were  six,  but  it  is  rare  to  find  more  than  two  or 
three. 

The  anatomical  forms  of  stricture  are  various.  Fig.  Hijii  shows  an 
example  of  what  is  sometimes  called  the  '  bridle-stricture,'  in  which  the 
obstacle  is  caused  by  a  bridle  or  band  stretched  across  the  canal,  which  ma\ 
with  great  probability  be  referred  to  past  ulceration,  as  may  also  be  those  (of 
which,  however,  no  example  has  fallen  under  my  own  notice)  in  which  a 
lunated  fold  occupies  a  part  of  the  circumference  of  the  urethra,  such  as  is 
often  seen  in  the  rectum  after  the  healing  of  an  ulcer.  More  commonly 
the  obstruction  is  a  mere  narrowing  of  the  canal  at  the  part  affected,  as  if 
by  a  diaphragm  placed  in  it,  the  '  annular  '  stricture  (Fig.  365).  When  this 
diaphragm  extends  for  some  distance  under  the  mucous  membrane  on  either 
side  of  the  point  of  greatest  obstruction,  it  is  called  the  '  indurated  annular 
stricture,'  and  when  a  considerable  part  of  the  canal  is  constricted  it  is 
denominated  a  '  tortuous  '  or  a  '  cartilaginous  '  stricture. 

The  practical  importance  of  these  distinctions  is  not  very  great,  except  in 
regard  to  the  obstacles  which  may  be  experienced  in  the  forcible  dilatation 
of  the  stricture.  But  it  must  be  allowed  that 
so  much  is  stricture  (meaning  thereby  real 
organic  material  obstruction)  complicated  by 
spasmodic  action  of  the  muscles  around  the 
urethra,  and  of  the  muscular  fibres  which  form 
part  of  it,  that  it  is  often  very  difficult  to  deter- 
mine during  life  how  far  the  obstruction  occu- 
pies the  walls  of  the  tube,  so  that  a  stricture 
which  during  life  had  been  supposed  to  extend 
over  a  long  distance  has  been  found  after  death 
to  have  been,  mechanically  speaking,  insigni- 
ficant. 

The  symptoms  of  stricture  are  at  first 
simply  mechanical  difficulty  in  making  water, 

and  consequent  prolongation  of  the  length  of  time  required  to  satisfy  the 
calls  of  nature,  with  (as  the  disease  advances)  some  straming,  leading  very 
likely  to  involuntary  discharge  of  some  of  the  contents  of  the  bowel,  and 
prolapsus.  The  patient  often  finds  that  after  he  thinks  he  has  finished 
making  water,  more  or  less  dribbles  out ;  this  has  collected  in  the  urethra 
behind  the  stricture,  and  is  gradually  forced  through  it  by  the  action  of  the 
walls  of  that  tube.  Still,  there  is  no  evidence  of  any  alteration  in  the  parts 
not  immediately  implicated  in  the  stricture,  or  any  change  in  the  functions  : 
and  the  disease  is,  no  doubt,  easily  brought  under  the  control  of  treatment. 
But  if  it  is  neglected,  other  graver  symptoms  supervene,  which  are  partly 
mechanical  and  partly  vital.  The  difficulty  in  micturition  may  pass  into 
total  retention,  or  retention  may  come  on  from  time  to  time  after  any  excite- 
ment, and,  with  or  without  retention,  very  grave  ulterior  consequences  may 
ensue.  Any  obstruction  to  the  fiow  of  urine  will  lead,  as  it  would  if  the 
urinary  tract  were  a  piece  of  lifeless  elastic  tubing,  to  gradual  loss  of  tone 
and  distension  of  the  part  behind  the  obstruction.  Thus,  in  every  such  ob- 
struction, whether  from  impacted  calculus  (Fig.  394),  stricture  (Fig.  304), 
enlarged  prostate  (Fig.  359),  tumour  of  the  bladder  (Fig.  858),  or  any  other 


fn;.365.  Strictureof theiiretUra.  About 
two-tliirds  of  the  tube  is  closed  by  a 
diaphragm  of  no  great  thickness,  in 
which  a  small  circular  hole  is  seen, 
with  a  bristle  passed  through  it.— 
From  a  preparatiou  in  the  Museum 
of  St.  George's  Hospital,  Scr.  xii. 
No.  5GA. 
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cause,  the  consequences  (apart  from  the  results  of  vital  irritabihty)  would  be 
dilatation  of  the  part  of  the  urethra  behind  the  obstruction,  of  the  bladder, 
of  the  ureters,  and,  finally,  of  the  pelvis  of  the  kidneys,  leading  to  absorption 
of  their  cortical  structure,  suspension  of  the  secretion,  and  death  from  uraemic 
poisonmg.    But  this  supposes  the  absence  of  vital  irritabihty,  which  is  ot 
course  never  entirely  the  case.    Sometimes  even  in  so  muscular  an  organ  as 
the  bladder  the  effects  of  pressure  overcome  those  of  irritability,  and  it 
becomes  distended  and  thinned.    Even  then,  however,  its  walls  are  inflamed 
as  well  as  thinned ;  but  it  is  much  more  common  in  the  bladder  for  the 
effects  of  irritation  to  overcome  those  of  pressure,  so  that  the  walls  of  the 
bladder  are  thickened  and  fasciculated,  and  its  cavity  perhaps  much  dimin- 
ished, or  certainly  not  increased.    In  the  urethra,  on  the  contrary,  which, 
though  muscular,  is  much  less  so  than  the  bladder,  and  which  is  exposed 
more  directly  to  the  action  of  pressure,  there  is  almost  always  dilatation 
behind  the  stricture  (unless  relieved  by  ulceration  behind  the  obstruction, 
leadmg  to  urinary  fistula),  which  in  stricture  of  the  meatus  may  involve  the 
whole  of  the  urethra  (Fig.  864).    But  along  with  this  there  is  also  inflam- 
mation of  its  walls,  leading  to  ulceration  and  abscess  round  the  urethra.  In 
the  ureters  we  commonly  see  only  the  effects  of  distension,  the  signs  of  in- 
flammation being  confined  to  some  vascularity  of  the  mucous  membrane 
not  usually  perceptible  after  death.     In  some  cases  of  obstruction,  the 
kidneys  will  be  found  merely  distended,  with  atrophied  cortical  structure  and  '"^ 
expanded  pelves.    This  state  of  things  is  not  necessarily  marked  by  any  |idne.vs^ 
prominent  symptoms  before  the  fatal  coma  which  precedes  death  from  1  s„rgical 
uremic  poisoning.    But  far  more  commonly,  even  in  cases  in  which  there  is  kidney.' 
some  amount  of  distension,  the  secreting  structure  of  the  kidney  is  also 
inflamed.    The  kidney  is  more  vascular  than  usual,  with  deposits  of  yellow 
lymph  and  small  abscesses  scattered  through  its  cortical  part,  and  some- 
times (in  fewer  numbers)  in  the  cones,  with  thickened  and  adherent  capsule, 
with  distended  tubes  forming  defined  white  lines  in  the  cones,  passing  from 
the  apex  to  the  base  of  the  pyramid,  with  distended  and  inflamed  pelvis  con- 
taining an  offensive  mixture  of  urine  and  pus,  and  with  phosphatic  deposits 
on  the  lining  membrane.    This  condition  of  '  pyelo-nephritis  '  is  sometimes 
termed  '  surgical  kidney,'  and  is  set  up  in  the  following  way.    In  conse- 
quence of  the  hypertrophied  condition  of  the  bladder,  it  offers  a  resistance  to 
the  accumulation  of  urine  in  it,  and  a  retention  of  the  secretion  in  the  ureter 
and  pelvis  of  the  kidney  which  results  in  their  dilatation,  and  predisposes 
them  to  inflammatory  changes.    If  now  an  acute  cystitis  is  set  up,  as  it  very 
frequently  is,  by  the  introduction  of  some  ferment  into  the  retained  urine, 
and  resulting  putrefaction,  we  have  the  septic  inflammation  spreading  up- 
wards through  the  ureter  to  the  dilated  pelvis,  calices,  and  uriniferous  tubes, 
already  predisposed  to  inflammatory  changes.    In  proof  of  this  it  may  be 
stated  that  micrococci,  similar  to  those  found  in  putrid  urine,  and  to  whicli 
the  putrefaction  of  the  urine  is  believed  to  be  due,  are  to  be  found  in  large 
numbers  distending  the  uriniferous  tubes.    The  disease  may  be  caused  by 
anything  which  produces  ammoniacal  decomposition  of  the  urine  ;  but  sur- 
gical causes,  stricture  especially,  and  also  enlargement  of  the  prostate,  as 
■causing  obstruction,  and  stone  in  the  bladder,  with  the  operations  undertaken 
for  its  relief,  as  causing  obstruction  and  irritation,  are  the  most  common. 
Retention  of  urine  is  a  potent  auxiliary  in  producing  this  renal  affection, 
though  it  is  not  a  necessary  condition. 

The  symptoms  are  not  very  marked,  and  are,  as  Dr.  Dickinson  says, 
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general  rather  than  local ;  '  they  point  to  contaminated  blood  rather  than  ta 
disturbance  of  glandular  function.'  These  symptoms  are,  pain  in  the  loins 
sometmies,  shivering  almost  always,  febrile  symptoms  always,  with  rapid 
prostration,  brown  and  dry  tongue,  sometimes  frequent  vomiting,  hiccough, 
diari-lioea,  profuse  sweating,  and  later  on  yellow  cadaverous  complexion,  low 
delirium,  increasing  unconsciousness,  and  ultimately  complete  coma  and  death. 
Erysipelas,  pulmonary  congestion,  and  sometimes  distinct  secondary  deposits, 
are  occasional  complications.  The  fatal  issue  of  the  case  usually  takes  place 
m  about  a  fortnight  after  the  first  onset  of  these  symptoms,  but  sometimes- 
much  earher,  and  occasionally  with  extreme  suddenness  (as  in  the  well-known 
case  of  the  late  Emperor  Louis  Napoleon) ;  but  the  kidney-aflfection  is  said 
by  Drs.  Dickinson  and  Wilks  not  to  be  always  fatal.  The  treatment  can 
hardly  amount  to  much.  If  stricture  be  the  cause  it  may  be  thought  justi- 
fiable to  divide  or  rupture  it,  in  order  to  wash  out  the  bladder  freely,  and 
endeavour  to  correct  the  state  of  the  urine.  The  bladder  should  be  washed 
out  with  some  antiseptic  solution.  Quinine  must  be  given  mternally.  The 
patient  should  be  kept  warm  and  covered  with  blankets  in  order  to  promote 
the  action  of  the  skin.  A  fluid  diet,  consisting  principally  of  milk,  and 
without  stimulants,  except  in  very  asthenic  cases,  should  be  ordered.  Occa- 
sionally fomentations  to  the  loins,  where  there  is  much  tenderness,  or 
counter-irritation  where  the  secretion  of  urine  is  very  scanty,  is  of  service. 

Besides  these  fatal  sequelae  of  stricture  there  are  various  complications 
which  must  be  noticed. 

The  most  frequent  is  fistula  in  perincBO,  when  the  mucous  surface  of  the 
urethra  gives  way  behind  the  stricture,  and  allows  the  urine  to  make  its  way 
towards  the  surface  gradually  (the  inflammatory  condensation  of  the  tissues 
around  preventing  extravasation  of  any  large  quantity  of  urine),  until  it 
burrows  through  the  skin  and  the  water  passes  through  the  unnatural  channel 
sometinies  wholly,  but  more  frequently  in  part,  some  of  it  escaping  also  from 
the  meatus.  There  are  often  more  than  one,  and  sometimes  many  such  fistulfe, 
■and  they  open  not  only  in  the  perineum,  but  m  the  penis,  scrotum,  buttock,, 
or  groin  also. 

When  the  ulceration  which  leads  to  the  escape  of  a  small  quantity  of 
urinous  fluid  from  the  urethra  does  not  proceed  to  the  surface,  but  remains 
limited  by  mflammatory  exudation  (as  in  the  cavities  seen  in  Fig.  864),  a 
small,  hard,  exquisitely  painful  swelling  results,  which  is  generally  situated  in 
the  perinteum,  and  hence  called  '  abscess  in  perinjeo  '  ;  but  as  it  may  be  (as 
in  the  figure)  in  the  penis,  or  even  in  the  groin,  the  more  general  name, 
'  urinary  abscess,'  now  in  common  use,  is  better. 

Or,  again,  instead  of  merely  giving  way  by  a  comparatively  slow  limited 
process  of  ulceration,  the  urethra  may  yield  suddenly  and  entirely  to  the 
pressure,'  when  the  urine  is  poured  violently  out  into  the  tissue  of  the 
perinfeum,  scrotum,  penis,  &c.  This  is  called  extravasation  of  urine.  If  the 
stricture  be  in  the  spongy  body  (as  in  Fig.  863),  the  urine  may  be  effused  only 
into  the  penis,  the  perinieum  being  unaffected  ;  but  this  is  rare.  Generally 
speaking,  the  stricture  is  at  or  about  the  bulb  of  the  urethra,  and  the  urine  is 
effused  between  the  triangular  ligament  (Camper's  ligament  or  the  superficial 
layer  of  the  deep  perinieal  fascia)  behind,  and  the  deep  layer  of  superficial 
fascia  m  front.  As  the  latter  membrane  is  attached  on  either  side  to  the  rami 
of  the  ischium  and  pubes,  the  effused  fluid  cannot  pass  on  to  the  inner  side 

'  This  is  often  accompanied  by  a  feeling  of  sudden  relief  to  the  painful  sensation  of 
straining  under  which  the  patient  has  been  suffering,  and  a  deceptive  lull  occurs. 
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of  the  thighs.  The  attachment  of  the  same  membrane  to  the  deep  fascia 
aromid  the  lower  border  of  the  transversus  perinsei  muscle  prevents  the  urme 
from  passmg  backwards  to  the  anus  and  buttock.  But  there  is  no  obstacle  to 
its  passing  forwards  to  the  scrotum,  penis,  and  abdomen,  and  this  is,  accord- 
iu-ly,  the  path  it  takes.  As  the  putrid  urine  comes  into  contact  with  tlie 
ceUular  tissue  it  sets  up  acute  phlegmonous  inflammation,  rapidly  runmng 
on  to  gangrene,  with  its  usual  concomitant  of  low  typhoid  surgical  fever  At 
or  just  below  Poupart's  ligament,  the  superficial  fascia  of  the  abdomen  adheres 
to  the  deep  fascia  ;  i.e.  there  is  no  subcutaneous  cellular  tissue,  or  very  little, 
and  there  the  inflammation  ceases  at  least  for  a  time.  Ultimately,  it  is  said 
the  adhesions  which  connect  the  deep  and  superficial  fascia  maybe  stretched 
and  the  inflammation  creep  down  the  thigh  ;  but  this  must  be  very  rare,  as 
the  patient  usually  dies  if  the  inflammation  does  not  stop  before  this  takes 

Finally,  a  still  more  terrible  catastrophe  may  occur-the  rupture  of  the  Ruptm- 
bladder  followed  by  extravasation  of  urine,  probably  into  the  peritoneal  bladder, 
cavity,  which  is  necessarily  fatal ;  or  into  the  pelvic  cellular  tissue,  which  m  all 
probabihty  will  be  so.    This  is  a  very  rare  efl'ect  of  stricture,  but  undoubted 
examples  of  it  are  recorded. ^    It  need  not,  however,  be  taken  into  account  m 
the  prognosis  or  treatment  of  a  case,  being  altogether  exceptional. 

Although  many  of  the  above-described  symptoms  are  vital,  the  origin  and 
source  of  the  disease  is  purely  mechanical,  and  so  must  its  treatment  be  at 
first.  As  a  general  rule,  if  an  instrument  can  once  be  introduced  through 
the  stricture  or  strictures  into  the  bladder,  the  case  becomes  at  once  amenable 
to  treatment.  Nor  is  there  any  difficulty  in  doing  this  in  an  uncomplicated 
case  of  recent  spontaneous  stricture.  But  in  old  neglected  cases  and  m  the 
worst  forms  of  traumatic  stricture  it  is  exceedingly  difficult,  and  in  some  cases 
impossible.    To  these  cases  the  term  '  impassable  stricture  '  is  apphed. 

In  endeavouring  to  pass  an  instrument  for  the  first  time  m  any  case  of 
stricture  its  features  should  first  be  carefully  studied.  We  should  in  the 
first  place  endeavour  to  exclude  the  idea  of  mere  spasm,  or  what  is  called 
spasmodic  stricture  (p.  807),  or  of  mere  prostatic  enlargement  (p.  781),  and 
satisfy  ourselves  that  the  case  is  one  really  of  organic  stricture.  A  reference 
to  the  above  pages  will  indicate  the  diagnostic  symptoms.  The  urine  should 
be  examined  (if  the  patient  can  pass  any)  to  show  the  state  of  the  bladder  ; 
and  the  condition  of  that  organ  as  to  distension  should  be  carefully  as- 
certained. When  the  bladder  is  considerably  distended  it  rises  up  from  the  Examina- 
pelvis  mto  the  abdomen,  forming  a  definite  romided  tumour,  perfectly  dull  to 

distended 

percussion,  and  sometimes  rather  sensitive  to  pressure,  which  may  reach  up  bladder, 
as  far  as  the  umbilicus,  and  which  can  be  felt  in  the  rectum  (unless  the 
prostate  is  very  much  enlarged),  and  fluctuation  can  be  communicated  to  the 
finger  in  the  rectum  by  tapping  on  the  abdominal  tumour.  When,  on  the 
contrary,  the  abdominal  muscles  are  merely  rigid  from  spasm  (a  condition 
not  unfrequently  mistaken  for  distension  of  the  bladder),  all  these  symptoms 
are  absent  except  the  sensation  of  resistance  above  the  pubes.  There  is  no 
definite  rounded  tumour,  no  dulness  on  percussion,  no  projection  in  the  rectum, 
and,  of  course,  no  fluctuation  there. 

Besides  the  above  points,  it  is  desirable  (if  the  patient  is  a  person  whose 
answers  can  be  trusted)  to  luiow  what  has  been  about  the  usual  size  of  the 
stream  latterly  and  Avhat  it  is  now,  since,  if  there  is  a  great  diflerence  within 

'  One  case  is  recorded  (Harrison,  'Disorders  of  the  Urinary  Organs,'  p.  32),  in  which 
the  bladder  seems  to  have  been  ruptured  in  retention  from  spasm. 
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a  very  short  time  it  may  fairly  be  conjectured  that  a  good  deal  of  tlie  dysuria 
depends  on  spasm.  It  is  also  important  to  ascertain  what,  if  any,  attempts 
have  been  made  already  to  pass  an  instrument,  and  whether  tliey  have  been 
accompanied  by  much  pain  and  bleeding,  in  which  case  the  existence  of  a  false; 
passage  may  be  suspected  if  the  instrument  failed  to  draw  off  tlie  water. 

When  the  surgeon  has  reason  to  diagnose  the  existence  of  organic  or  per- 
manent stricture,  an  instrument  should  be  passed  at  the  earliest  convenient 
moment.  This  need  not  necessarily  be  immediately  after  the  case  is  seen, 
for  if  there  is  no  retention  of  urine,  an  interval  of  rest  in  bed,  with  a 
warm  bath  every  night,  and  abstinence  from  any  cause  of  excitement,  may 
form  a  good  preparative,  and  facilitate  the  introduction  of  the  catheter  or 
bougie. 

Surgeons  vary  as  to  the  kind  of  instrument  which  they  habitually  employ 
at  the  commencement  of  a  case  of  stricture.    Some  prefer  the  common  metal 
catheter,  others  the  gum  catheter  with  or  without  stylet,  others  a  probe-pomted 
or  simple  or  flexible  bougie,  others  a  solid  metal  bougie.    The  matter  is  more 
one  of  indi^ddual  preference  and  of  habit  than  of  rule,  and  is  hardly  fit  for 
discussion  in  an  elementary  work.^    But  whatever  mstrument  is  used,  dex- 
terity in  its  management  and  the  utmost  gentleness  in  its  introduction  are 
essential  both  to  the  comfort  of  the  j)atient  and  to  the  success  of  the  treat- 
ment.   Dexterity  can  only  be  acquired  by  practice,  and  therefore  it  is  of  the 
utmost  importance  for  students  to  embrace  every  opportunity  of  practising 
the  passing  of  catheters  on  the  dead  subject,  and  on  those  who  require  the 
passage  of  a  catheter  without  any  obstruction,  before  undertaking  the  treat- 
ment of  a  really  difficult  case.    In  the  natural  condition  of  things  there  are 
only  two  material  obstacles  to  the  introduction  of  an  instrument,  viz.  hitching 
the  point  in  one  of  the  lacunfe  of  the  urethra,  and  pressing  it  against  the  tri- 
angular ligament  as  the  point  dips  under  the  pubes.    The  former  hitch  occurs 
at  any  part  of  the  spongy  portion,  very  commonly  near  the  meatus.  Both 
can  easily  be  overcome  by  withdrawing  the  instrument  a  little  and  allowing 
it  to  find  its  own  way  without  the  use  of  any  force.    In  dexterous  hands  a 
solid  instrument,  or  even  a  metal  catheter,  appears  rather  to  drop  into  the 
bladder  by  its  own  weight  than  to  be  pushed  into  it ;  and  this  dexterity  is 
very  well  acquired  by  practising  on  the  dead  subject  until  the  art  of  passing 
the  catheter  easily  with  one  hand  is  perfectly  familiar.    Though  the  difficulty 
from  spasm  and  pain  does  not  exist  in  the  dead  subject,  yet  the  laxity  of  the 
tissues  causes  a  difficulty  of  its  own,  and  if  a  man  can  pass  instruments  with 
perfect  ease  on  the  dead,  he  has  gained  a  most  important  advantage  for 
commencing  his  practice  on  the  living. 

Besides  these  merely  mechanical  obstacles,  however,  there  is  the  difficulty 
resulting,  particularly  in  nervous  persons,  from  real  or  apprehended  pain, 
throwing  the  muscles  around  the  membranous  part  of  the  urethra  into 
spasmodic  action.  This  sometimes  produces  contraction  of  other  parts  of  the 
canal ;  but  as  a  rule  the  spasmodic  resistance  is  not  met  with  till  the  point  of 
the  catheter  passes  under  the  pubes.  If  the  instrument  be  gently  held  (rather 
than  pressed)  against  the  contracted  part  of  the  tube  the  spasm  will  probably 

'  At  the  risk  of  being  considered  old-fashioned,  I  will  say  that  I  believe  the  common 
metal  catheters,  if  only  they  be  used  with  proper  gentleness  and  dexterity,  superior  for 
general  utility  to  any  other  form  of  instrument,  and  next  to  them  the  common  gum 
catheters  ;  that  I  see  little  use  in  conical  bougies  (except  in  rare  cases),  and  still  less  in 
probe-pointed  instruments,  bougies  ii  boule,  Ac.  But  all  this  is  mere  matter  of  habit  and 
opinion,  and  to  a  certain  extent  of  fashion. 
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■soon  relax  and  the  instrument  jump  into  the  bladder.  In  diftcult  cases 
Avliether  of  stricture  or  enlarged  prostate,  much  assistance  will  be  obtamed 
from  passing  the  left  forefinger  into  the  rectum  to  ascertain  the  position  of  thfe 
point  of  the  catheter  and  to  guide  it.  Catheters  are  passed  either  m  the  erect 
or  recumbent  position.  This  depends  in  a  great  measure  on  the  circumstances 
of  the  case  and  the  habitual  practice  of  the  surgeon.  Some  surgeons  prefer 
to  pass  instruments  with  the  patient  standing  against  the  wall,  perfectly 
erect,  with  his  feet  resting  against  the  wall,  and  the  surgeon  seated  m  front 
of  him,  but  if  the  patient  is  nervous  or  unaccustomed  to  instruments  he  may 
easily  faint,  and  the  surgeon  must  be  prepared  for  that  event.  Probably  the 
better  position  is  to  lay  the  patient  flat  on  his  back,  with  the  pelvis  raised  by 
a  hard  pillow  placed  under  the  buttocks.  The  surgeon  should  stand  on  the 
left  side  of  the  patient  and  pass  the  instrument  with  the  right  hand  ;  whilst 
the  left  one  is  free  to  pull  the  penis  forwards  and  thus  put  the  mucous 
membrane  on  the  stretch,  or,  if  necessary,  to  introduce  the  forefinger  into  the 
rectum  in  order  to  guide  the  instrument  omvards  into  the  bladder.  The 
catheter,  if  a  metal  one  especially,  should  be  well  warmed  and  lubricated  with 
some  carbolised  oil.' 

In  introducing  it,  it  is  passed  gently  and  steadily  down  the  urethra,  with 
the  point  against  the  upper  surface  of  the  canal,  which  is  more  fixed  than  the 
lower,  until  it  reaches  the  situation  of  the  triangular  ligament.  The  handle 
of  the  instrument  is  then  raised  from  the  body  of  the  patient  and  the  point 
carried  under  the  pubes  into  the  bladder  by  depressing  the  hand  which  grasps 
the  catheter  between  the  patient's  thighs. 

The  passage  of  a  catheter,  especially  for  the  first  time,  is  occasionally  Accidents 
attended  with  troublesome,  and  sometimes  even  serious,  consequences.  ^^^^^'^^ 
Amongst  these  are  urethral  fever,  htemorrhage  and  inflammation  of  the  ism. 
urethra  and  bladder  and  testicle. 

A  feverish  condition  is  not  very  uncommon  after  catheterisation  and  other  Urethral 
operations  on  the  urinary  passages.  It  usually  occurs  after  unsuccessful  or  fever, 
rough  catheterisation,  and  in  persons  with  disease  of  the  bladder  or  kidneys ;  but 
it  may  occur  after  the  easy  passage  of  the  instrument,  and  in  healthy  persons. 
In  some  cases  its  constant  recurrence  offers  a  great  obstacle  to  successful 
treatment.  It  usually  commences  with  a  severe  rigor,  in  which  the  temperature 
will  rise  as  much  as  seven  degrees  ;  and  this  commonly  occurs  within  a  few 
hours  of  the  passage  of  the  catheter,  but  it  may  come  on  more  insidiously  and 
run  a  more  chronic  course.  As  prophylactic  measures,  great  gentleness,  the 
administration  of  an  anfesthetic,  equable  warmth,  care  in  diet,  and  a  full  dose 
of  quinine  and  opium  before  the  use  of  the  instrument  are  to  be  recommended. 
The  fever  itself  is  best  treated,  I  think,  with  aconite  or  with  quinine,  combined 
with  alcoholic  or  diffusible  stimulants  and  fomentations  to  the  perinaBum. 
There  is  no  doubt  that  the  fever  sometimes  proves  fatal,  even  in  the  absence 
of  recognisable  disease  of  the  kidney  or  bladder ;  but  usually  in  fatal  cases 
there  is  either  renal  degeneration  or  pyaemia  from  absorption  of  putrefying 
material  by  the  urethra.  Sir  Andrew  Clark  ^  says  that  occasionally  in  perfectly 
healthy  men  or  those  with  no  discernible  evidence  of  disease,  the  commence- 
ment of  the  habitual  use  of  the  catheter  is  followed  by  fever  of  the  remittent 
type,  which  is  neither  distinctly  urtemic  nor  distinctly  pyemic,  but  which  may 
terminate  in  death,  and  that  for  the  fatal  issue  in  such  cases  no  adequate 


'  '  Land's  oil '  is  generally  used.    It  consists  of  olive  oil  15  parts,  castor  oil  4  parts, 
and  carbolic  acid  1  part.  To  this  5  per  cent,  of  cocaine  may  be  advantageously  added. 
^  '  Lancet,'  Dec.  22,  1883,  p.  1077. 
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structural  explanation  can  be  found.    Mr.  Henry  Morris  '  argues  that  it  is 
to  the  state  of  the  kidneys  prior  to  surgical  treatment  and  not  to  the  state  of 
the  bladder  after  the  commencement  of  catheterism  that  we  ought  to  look  for 
an  explanation  of  this  form  of  fever. 
Sage"'  Bleeding  may  foUow  the  introduction  of  a  catheter,  either  when  the 

stricture  is  congestive  or  from  the  formation  of  a  false  passage.  When 
after  experiencing  some  resistance  the  instrument,  being  pressed  forwards, 
makes  a  sudden  jump  and  remains  fixed,  while  the  patient  complains  of 
pain  and  loses  some  blood,  the  surgeon  may  conclude  that  a  '  false  passage  ' 
has  been  formed.  No  further  attempt  to  pass  an  instrument  should  be 
made  for  a  few  days  under  these  circumstances.  It  is  rare  for  any  formidable 
symptoms  to  ensue  ;  for  the_  false  passage  being  valvular  towards  the  bladder, 
the  urine  does  not  find  its  way  into  it  and  there  is  seldom  any  serious  bleed- 
ing. Occasionally  in  congestive  stricture  the  haemorrhage  after  catheterisa- 
tion  is  rather  profuse,  but  can  generally  be  checked  by  the  apphcation  of 
cold.  Finally,  haemorrhage  may  occur  from  the  kidney  as  a  result  of  the 
passage  of  a  catheter.  It  would  appear  that  any  irritation  of  the  deeper 
portion  of  the  urethra  or  bladder  may  cause,  from  reflex  action,  congestion 
and  hyperfemia  of  the  kidney.  This  may  be  followed,  if  the  kidney  is  somid, 
by  the  passage  of  a  small  quantity  of  blood  in  the  urme  for  some  days  ; 
but  if  the  kidney  is  diseased  more  serious  results  may  be  set  up  ;  interstitial 
nephritis  may  follow  or  suppression  of  urine  may  ensue. 

The  introduction  of  a  catheter,  especially  if  any  force  has  been  employed 
or  too  large  an  instrument  has  been  used,  is  occasionally  followed  by  urethritis, 
prostatitis,  or  cystitis,  and  not  unfrequently  inflammation  of  the  epididymis, 
from  an  extension  of  the  inflammatory  process  down  the  ejaculatory  ducts, 
and  vasa  deferentia  results.    This  condition  will  be  considered  in  the  sequel. 

My  own  practice  in  commencing  the  treatment  of  a  case  of  stricture  is 
first  to  use  a  very  small  gum  catheter  without  a  stylet.  If  this  passes  easily 
I  take  a  larger  size,  until  the  measure  of  the  strictm-e  is  taken.  If  it  passes, 
but  with  much  difficulty,  it  is  best,  if  circumstances  permit,  to  tie  it  in  for  a 
couple  of  days  or  so.  If  this  is  tolerated,  the  case  will  be  found  much  more 
tractable. 

Gradual  The  two  most  common  plans  of  treatment  are  by  gradual  and  by  rapid 

dnatation  dilatation.  In  the  former,  after  an  instrument  has  been  passed  once  or  twice 
of  stricture,  on  successive  or  alternate  days,  the  next  larger  size  is  taken,  and  so  on  until 
in  a  few  weeks  the  stricture  is  dilated  so  as  to  admit  a  catheter  the  natural 
size  of  the  tube.  This  size  of  course  varies  in  different  persons.  In  practice 
the  No.  10  of  our  ordinary  English  scale  may  be  taken  as  an  average.^  The 
patient  is  then  taught  to  pass  a  similar  catheter  for  himself,  and  the  surgeon 
gives  him  such  directions  as  to  the  frequency  of  passing  it  as  he  thinks  fit, 
once  or  twice  a  week,  according  to  the  apparent  tendency  of  the  stricture  to 
contract,  and  he  is  to  be  told  that  although  after  a  few  years  it  may  no 

'  'Lancet,'  Dec.  22,  1883,  p.  1080. 

-  The  normal  calibre  of  the  male  urethra  is  generally  believed  to  be  represented  by  a 
tube  about  one  inch  in  circumference.  Dr.  Fessenden  N.  Otis  of  New  York  believes  thni 
this  is  too  low.  He  says  that  he  has  met  with  two  cases  in  which  calculi  measuring  1 
in.  in  their  largest  and  1  [  to  1,^  in.  in  their  smallest  circumference  passed  without  any 
incision,  and  that  he  has  measured  urethras  even  larger  than  this.  He  also  figures  an 
instrument  for  measuring  the  size  of  the  urethra  behind  the  meatus.—'  Lancet,'  July  11, 
1874.  But  in  practice  the  patient  may  be  well  satisfied  when  even  No  8  can  be  easily 
introduced.  Some  surgeons,  however,  teach  that  dilatation  ought  in  all  cases  to  be 
carried  as  far  as  No.  12. 
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longer  be  necessary  to  do  this  so  often,  yet  that  it  is  dangerous  to  neglect 
the  occasional  passage  of  an  instrument  in  order  to  ascertain  whether  there 
is  any  tendency  to  renewed  contraction,  on  the  first  suspicion  of  which  he 
should  immediately  consult  a  surgeon.^ 

The  other  method,  by  rapid  dilatation,  is  one  which  has  been  long  a  Japj^^.^^ 
favourite  plan  of  treating  stricture  at  St.  George's  Hospital,  and  which  of  stricture. 
Mr,  Savory  has  recently  strongly  recommended  from  his  experience  at  St. 
Bartholomew's.^  It  is  a  very  convenient  and  very  rapid  method  of  treating 
cases  in  which  confinement  to  bed  is  not  objected  to  ;  and  is  therefore  pecu- 
liarly appropriate  to  hospital  practice.  As  much  progress  may  often  be  made 
in  the  dilatation  of  a  stricture  in  ten  days  by  this  method  as  would  have  been 
obtamed  m  a  month  by  that  of  gradual  dilatation.  I  cannot  better  describe 
the  plan  than  in  Mr.  Savory's  words  : — 

'  After  an  instrument  has  been  introduced  and  secured  the  patient  should, 
of  course,  lie  quiet— m  the  great  majority  of  cases  he  will  rest  most  comfort- 
ably on  his  back.  It  is  well  to  move  it  slightly  and  very  gently  in  the 
urethra  from  time  to  time.  This  gives  the  surgeon  additional  assurance 
that  all  is  right,  and  tells  him  at  once  the  degree  of  progress  that  has  been 
made  by  the  loosening  of  the  stricture.  The  instrument  maybe  either  with- 
drawn at  the  end  of  twenty-four  hours,  and  one  a  size  larger  introduced,  or 
it  may  be  left  for  two  or  three  days,  when  it  may  be  replaced  by  a  much 
larger  one.  As  a  rule  I  change  the  first  instrument,  if  it  be  a  small  one 
(No.  1,  2,  or  3),  at  the  end  of  twenty-four  or  forty- eight  hours,  when  I  can 
usually  pass  No.  4  or  5,  leaving  that  in  for  two  or  three  days,  when  No.  7,  8, 
or  9  can  be  easily  substituted.  As  to  change  of  instrument,  I  am  chiefly 
guided  by  the  size  of  the  catheter  and  the  amount  of  suffering  experienced 
by  the  patient.  A  large  instrument  may  be  retained  longer  than  a  small 
one,  and  the  withdrawal  of  the  origmal  instrument  and  the  substitution  of 
another  often  gives  rehef  when  the  patient  is  restless.  Of  course,  patients 
vary  much  in  their  ability  to  bear  a  catheter  m  the  urethra.  To  some  it 
seems  to  give  little  or  no  trouble  ;  they  make  no  complaint,  feed  and  sleep 
well,  and,  in  short,  give  no  signs  of  disturbance  of  any  kind  ;  while  others 
complain  very  loudly,  declare  their  utter  inability  to  bear  the  instrument 
any  longer,  and  urgently  demand  its  withdrawal,  sometimes  withdrawing  it 
themselves.  In  my  experience  these  latter  cases  form  the  exception  to  the 
rule,  and  even  in  these  I  think  the  difficulty  may  usually  be  overcome.  In 
the  worst  cases  of  stricture,  where  only  the  smallest  instruments  can  be 
passed,  the  chief  difficulty  in  treatment  is  overcome  if  an  instrument  can  be 
retamed  for  twenty-four  or  forty-eight  hours. 

'  In  my  opinion  the  mode  of  action  of  this  plan  of  treatment  contrasts 
favom-ably  with  that  of  any  other.  The  stricture  is  overcome — the  abnormal 
tissue  is  removed — by  constant  pressure.  The  great  influence  of  pressure 
in  producing  absorption  is  a  well-recognised  fact.  We  are  familiar  not  only 
with  many  physiological,  but  also  with  many  pathological  illustrations  of  its 
potency.    And  it  comes  in  very  happily  for  the  remedy  of  stricture.  When 

'  Much  has  been  said  of  late  by  those  who  advocate  the  frequent  resort  to  operative 
interference  as  to  the  permanence  of  the  cure  after  such  operation.  I  can  only  say  that 
no  evidence  has  up  to  the  present  time  been  adduced  (as  far  as  I  know)  to  invalidate  the 
following  opinion  of  an  excellent  recent  author  :  '  You  may  exercise  pressure  upon  it  (i.e. 
the  deposit  which  forms  the  stricture),  you  may  divide  it  with  the  knife,  or  act  upon  it 
with  caustics,  but  you  cannot  entirely  remove  it,  or  deprive  it  of  its  inherent  quality  of 
contraction.'    B,  Harrison,  'Lectures  on  Disorders  of  the  Urinary  Organs,'  p,  29. 

^  See  '  St.  Barth.'s  Hosp.  Reports,'  vol.  ix. 
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an  nstntment  is  then  nitroduced  it  is  tightly  grasped  by  the  contractor 
poition  of  the  canal,  but  is  loose  and  free  elsewhere,  so  that  pressure 
brought  to  bear  at  the  very  spot  where  it  is  required,  and  there  only  •  and  n 
proportion  to  tlie  amount  of  good  effected  is  the  degree  of  its  action  deduced 
It  acts  not  by  mechanical  force,  but  by  a  physiological  process.    Of  all 
methods  of  treatment  this  undoes  the  mischief  in  the  most  natural  manner  • 
and  herein,  I  submit,  is  its  claim  to  be  considered  the  best.' 

The  drawbacks  of  the  plan,  besides  the  confinement  which  it  entails  arc 
that  m  some  patients  the  retention  of  the  instrument  causes  pain  and  iii- 
fiammation,  and  that  frequently,  if  after-treatment  be  neglected,  the  recon- 
traction  is  even  more  rapid  than  the  dilatation  has  been.  But  the  formei- 
danger  can  easily  be  guarded  against  by  carefully  watching  the  case,  and  witli- 
drawing  the  catheter  if  it  really  seems  to  be  setting  up  mischief,  of  which  the 
condition  of  the  uri^e  will  be  even  a  more  trustworthy  guide  than  the  com- 
plaints of  the  patient.  And  the  tendency  to  recontraction  after  cure  can  easih- 
be  obviated  by  a  somewhat  more  frequent  passage  of.  the  catheter  than 
needed  after  gradual  dilatation. 

A  few  directions  are  needed  as  to  the  mode  of  tying  in  a  catheter.  Thi~ 
can  be  done  in  various  ways.  The  easiest,  though  not  the  most  secure,  is  to 
tie  a  tape  round  the  end  of  the  catheter  with  a  clove-hitch,  or  to  pass  tapes 
through  the  rings  made  on  the  ends  of  catheters  which  are  mteuded  to  be 
retamed,  and  then  to  secure  the  ends  of  the  tapes  under  one  or  two  pieces  of 
strapping  rolled  circularly  round  the  penis.  The  insecurity  of  this  plan 
depends  on  the  loosening  of  the  strapping  by  the  various  conditions  of  erec- 
tion and  flaccidity  of  the  penis.'  A  more  secure  plan  is  to  pass  the  tapes 
which  hold  the  catheter  through  the  substance  of  a  T-bandage,  or  of  a 
broader  piece  of  tape  arranged  after  the  manner  of  a  T-bandage.  The  tape 
attached  to  the  catheter  ought  to  be  loose  enough  to  allow  the  instrument  a 
little  movement  in  the  bladder,  but  tight  enough  not  to  permit  it  to  shp  out. 
The  T-bandage  should  be  as  tight  as  is  comfortable  to  the  patient. 

Mr.  Savory  beheves  that  a  silver  instrument  can  be  as  conveniently  re- 
tained as  a  gum  catheter.  My  own  inclines  to  the  general  opinion  that  a  soft 
catheter  is  less  irritating  than  a  metallic  one  ;  but  the  difference  is  certainly 
not  very  great. 

The  same  instrument  should  not  be  left  in  the  bladder  too  long.  I  one. 
saw  a  case  in  which  the  prolonged  retention  of  a  metal  catheter  in  thv 
bladder  caused  ulceration  of  its  coats  and  perforation  leadmg  into  tlu- 
peritoneal  cavity.  This  is  of  course  very  rare,  but  it  is  very  common  to  set' 
a  catheter  become  coated  with  phosphatic  deposits,  and  this  increases  the 
irritation  of  the  bladder. 

So  much  for  the  treatment  of  strictures  in  which  the  catheter  can  W 
passed. 

Should  the  surgeon  be  unable  to  pass  any  instrument,  the  treatment  of 

the  case  will  vary  according  as  there  is  or  is  not  retention.    When  there  is 

not,  the  attempt  will  be  put  off  till  another  day,  the  patient  being  prepared 

for  the  renewed  attempt  as  above  prescribed  (p.  792).    But  if  he  is  sufferint: 

from  retention  of  urine,  unless  the  bladder  be  distended  to  an  alarmins,' 

extent,  a  full  dose  of  laudanum  (say  30  or  40  drops)  should  be  given  in  n 

little  hot  water,  and  he  should  be  put  into  a  hot  bath  until  he  begins  to  feci 

faint.    Then  if  the  retention  has  been  relieved  in  the  bath  (which  is  often 

'  For  private  patients  who  have  to  wear  a  catheter,  a  little  apparatus  is  sold  to  buckle 
round  the  penis,  with  rings  to  which  the  catheter  is  attached. 
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the  case)  he  should  be  put  to  bed  and  left  quiet  till  another  day,  otherwise 
the  surgeon  should  try  to  introduce  the  catheter  while  the  patient  is  still  in 
the  bath.  If  this  attempt  also  fails,  careful  examination  is  to  be  made  to 
ascertain  how  far  the  distension  of  the  bladder  has  gone,  and  whether  there 
is  any  sign  of  fulness  or  great  pain  in  the  perinteum.  If  not,  the  same 
measures  may  be  repeated,  and  I  have  seen  cases  treated  with  success  after 
numerous  repetitions  of  such  attempts  ;  but  they  are  of  course  not  free  from 
the  risk  of  extravasation  of  urine  occurring  unexpectedly,  on  which  account 
Mr.  Cock'  recommended  the  puncture  of  the  bladder  per  rectum  in  preference 
to  perseverance  in  the  attempt  to  pass  the  catheter  when  a  patient  and 
sufficient  trial  has  proved  fruitless.  At  any  rate,  at  some  period  or  other, 
surgical  rehef  must  be  given.  Three  courses  are  open — to  puncture  the  dis- 
tended bladder  fi"om  the  rectum  or  above  the  pubes,  or  to  force  a  way  into  it 
with  the  catheter.  The  latter  ('  forced  catheterisation  ')  is  no  longer  employed, 
except  possibly  by  some  surgeons  in  cases  of  great  enlargement  of  the  pro- 
state, mader  which  heading  it  has  been  discussed. 

Puncture  of  the  bladder  from  the  rectum  is  a  simple  operation,  and  in  the  Puncture 
cases  which  I  have  seen  it  has  proved  quite  as  successful  as  the  condition  of  ladder 
the  patients  permitted.   It  is  to  be  employed  in  impassable  strictures  at  such  from  the 
a  time  as  in  the  judgment  of  the  surgeon  is  desirable.    It  must  be  re- 
membered that,  even  allowing  that  ultimately  the  retention  of  urine  may  be 
relieved,  whether  instrumentally  or  otherwise,  before  extravasation,  occurs, 
this  argument  is  not  of  itself  conclusive,  in  order  to  show  that  the  operation 
of  puncture  is  not  desirable,  since  every  hour  which  elapses  increases  the 
patient's  sufferings  and  the  inflammation  of  the  urinary  organs,  while  the 
repose  that  follows  the  puncture  is  of  course  complete  :  and  after  the  cannula 
has  been  retained  some  time  in  the  bladder,  the  stricture,  being  no  longer 
irritated  by  constant  straining  and  the  contact  of  putrefying  urine,  will 
probably  become  much  more  tractable.    The  matter  must  be  left  to  the 
surgeon's  judgment,  weighing  the  circumstances  of  each  case.    The  fact 
that  no  case  of  strictu^re  had  been  admitted  into  St.  George's  Hospital  which 
was  held  to  require  puncture  by  the  rectum  from  the  time  of  Sir  E.  Home 
down  to  the  year  1852,  when  Mr.  Cock's  paper  was  read  at  the  Medico- 
Chirurgical  Society,  certainly  shows  that  the  operation  is  not  often  rigidly 
necessary ;  while  the  fact  that  it  has  been  very  frequently  performed  there 
in  the  comparatively  few  years  which  have  elapsed  since  that  date  proves 
that  Mr.  Cock  succeeded  in  showing  that  in  many  cases,  even  if  not  rigidly 
necessary,  its  more  early  performance  is  advisable.    The  operation  itself  is 
done  thus.    The  patient  is  put  up  in  the  lithotomy  position,  and  had  better 
be  narcotised.   The  surgeon,  being  provided  with  a  curved  trocar  and  cannula 
made  for  the  purpose,  examines  the  bladder  with  his  left  forefinger  in  the 
rectum  in  order  to  define  the  posterior  border  of  the  prostate  gland,  and  to 
make  himself  sure  that  the  fluctuation  of  the  urine  in  the  bladder  can  be  felt 
with  that  finger  when  percussion  is  made  on  the  bladder  above  the  pubes. 
Having  ascertained  this  beyond  doubt,  he  passes  the  cannula,  without  the  tro- 
car, up  the  rectum  and  fixes  it  with  his  left  forefinger  just  behind  the  prostate, 
on  the  place  where  the  fluctuation  of  the  bladder  is  felt.   His  assis<-ant  holds 
the  shield  of  the  cannula  in  this  exact  position  while  he  takes  the  trocar, 
passes  it  through  the  cannula,  and  then  drives  it  into  the  bladder  with  a  decisive 
plunge,  as  though  he  wished  to  bring  it  out  through  the  abdominal  wall 
above  the  pubes.  There  can  be  no  risk  in  plunging  it  in  boldly,  if  the  bladder 

'  '  Med.-Chir.  Trans.'  vol.  xxxv.  p.  153. 
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is  well  clistended  ;  while  if  it  be  more  gently  introduced  it  may  either  not 
perforate  the  bladder  at  all,  or  to  so  short  a  distance  as  to  slip  away  again 
readily.  It  is  well  to  pass  a  long  piece  of  gum  catheter  through  the  cannula 
in  order  to  fix  it  more  securely  in  the  bladder,  and  it  is  to  be  tied  in  in  mucli 
the  same  way  as  a  catheter  (see  p.  79G).  The  cannula  is  not  to  be  stopped, 
but  the  urine  can  be  conducted  into  a  vessel  below  the  bed  by  fixing  an  india ' 
rubber  tube  to  it ;  otherwise  it  must  soak  into  oakum  or  tow,  which  is  to  h- 
frequently  changed.  After  seven  to  ten  days  a  cautious  attempt  should  ]h 
again  made  to  pass  the  catheter,  and  if  this  is  successful  the  cannula  is  to  be 
withdrawn  ;  otherwise  it  may  be  left  even  for  as  long  as  a  month.  In  a  case 
under  my  own  care,  however,  it  became  necessary  to  withdraw  it  after  about 
^  three  weeks,  in  consequence  of  the  diarrhoea  caused  by  the  dribbling  of  water 
into  the  rectum,  although  no  instrument  could  be  introduced.  The  patient, 
however,  was  relieved  of  his  retention  and  was  satisfied  with  this  relief,  and 
so  I  lost  sight  of  him. 

Puncture  of  the  bladder  above  the  pubes  is  not  usually  necessary  in  cases 
of  stricture  unless  when  they  are  complicated  with  extreme  enlargement  of 
the  prostate  gland.  Moderate  enlargement  of  the  prostate  does  not  preclude 
the  possibihty  of  puncture  per  rectum,  as  shown  by  a  preparation  in  the 
Museum  of  St.  George's  Hospital  from  a  patient  of  Mr.  Tatum,  in  whom  the 
cannula  slipped  out  accidentally  and  the  puncture  was  repeated.  No  difficulty 
was  experienced  either  time,  though  there  was  considerable  enlargement  of 
the  prostate  gland.  The  operation  of  puncture  above  the  pubes  has  been 
described  in  speaking  of  enlarged  prostate. 

The  aspirator  has  of  late  been  often  used  for  the  relief  of  stricture,  by 
evacuating  the  bladder  above  the  pubes.   The  method  is  more  adapted  to  re- 
tention coming  on  suddenly  from  '  congestion  '  or  '  spasm, 'in  cases  of  stricture 
not  previously  very  severe,  than  in  those  of  formidable  organic  strictm-e  ;  but 
in  appropriate  cases  I  have  seen  much  benefit  from  it.    The  operation,  how- 
ever, slight  as  it  is,  is  not  devoid  of  its  own  special  dangers.    Mr.  Bennett, 
in  a  communication  to  the  Medical  and  Chiriu-gical  Society,'  relates  a  case 
in  which  extra-peritoneal  rupture  of  a  diseased  bladder  took  place  as  a  direct 
result  of  its  puncture  by  an  aspirator  needle.   He  concludes  that  '  asj)iratiou 
of  the  bladder  for  relief  of  retention  of  urine  is  a  more  serious  proceeding  than 
is  usually  supposed,  and  can  only  be  resorted  to  with  safety  in  recent  and 
acute  cases  in  which  the  bladder  walls  are  presumably  healthy.'    In  appro- 
priate cases  it  relieves  the  patient  from  the  pain  of  the  retention,  and  takes 
off  from  the  stricture  the  irritation  caused  by  straining,  and  by  the  pressure 
of  the  urine.   A  case  is  recorded  ^  where  the  aspirator  was  used  fifteen  times, 
with  immediate  relief  each  time,  and  without  any  injurious  after-conse- 
quences ;  but  in  most  cases  the  stricture  becomes  pervious  after  one  or  two 
punctures.    If  it  does  not,  there  can  be  no  danger  in  repeating  the  puncture 
frequently,  although  the  chance  of  relief  in  this  way  becomes  less  and  less 
with  each  puncture.    In  those  cases,  however,  where  there  has  been  long- 
standing stricture,  with  constant  difficulty  in  passing  water,  and  when,  there- 
fore, it  is  probable  that  the  walls  of  the  bladder  are  much  diseased,  it  is 
wiser,  if  the  stricture  is  impassable,  to  perform  perinasal  section,  when  at  the 
same  time  the  strictui-e  can,  if  thought  desirable,  be  divided. 

Such  is  the  treatment  of  impassable  stricture  when  complicated  with  re- 
tention of  urine.    There  are,  however,  strictures  which  the  surgeon  finds  im- 
passable, and  yet  there  is  no  retention.  In  such  cases  much  time  and  patience 
'  '  Med.-Chir.  Trans.'  vol.  Ixx.  p.  207.  '  Brit.  Med.  Journ.'  May  23,  1874. 
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should  be  employed.    Best  in  bed,  free  purgation,  and  the  constant  use  of  the  j^^^** 
warm  bath,  will  get  the  organs  into  a  quiet  state,  and  some  day  the  surgeon 
will  almost  certainly  succeed  in  reaching  the  bladder— an  attempt  which  is 
greatly  facilitated  by  antesthesia.    But  if  he  does  not,  what  must  be  done  ? 

The  patient  is,  perhaps,  free  from  retention  while  quiet,  but  is  liable  to  it  at 
any  time  after  exercise,  exposure  to  weather,  drinking,  or  sexual  intercourse, 
and  his  life  is  made  a  torment  to  him  by  constant  ineffectual  instrumentation. 
For  such  cases  the  most  radical  cure  is  the  old  operation  for  stricture  called 
'  la  boutonniere,'  or  perinfeal  section,  which  must  be  carefully  distinguished 
from  Syme's  operation,  or  external  urethrotomy  on  a  grooved  staff— an 
operation  which  can  only  be  performed  when  the  stricture  is  not  impassable.' 

The  operation  of  perinaeal  section  is  thus  performed.  The  patient  is  to 
be  secured  in  the  lithotomy  position,  the  perinfeum  having  been  shaved.  A 
large  grooved  staff  is  to  be  passed  down  to  the  anterior  face  of  the  stricture 
and  carefully  maintamed  in  position  by  an  assistant.  If  a  false  passage  is 
known  or  suspected  to  exist,  the  surgeon  must  take  the  greatest  care  to 
ascertain  that  the  staff  has  not  passed  down  it,  but  is  in  the  middle  line,  i.e. 
in  the  urethra.  If  there  is  a  fistula  in  perinteo  through  which  a  director  or 
female  catheter  can  be  passed  into  the  bladder,  as  is  often  the  case,  it  facili- 
tates the  operation  very  materially. 

An  incision  should  now  be  made  in  the  raphe  of  the  perinseum  in  nearly 
its  whole  extent.   As  the  incision  must  deepen  at  its  lower  part,  it  saves  time 
and  lessens  the  risk  of  losing  the  middle  line  to  make  this  incision  boldly  by 
placing  the  left  forefinger  in  the  rectum  .as  a  guide,  then  plunging  the  knife 
with  its  edge  upwards  deep  into  the  perinseum  above  the  finger  so  as  just  to 
avoid  the  rectum,  and  cutting  out  to  the  skin.   The  staff  is  then  to  be  exposed 
by  reversing  the  knife  and  dissecting  carefully  until  its  point  is  reached.  Now 
commences  the  difficult  part  of  the  operation — the  attempt  to  find  the  pos- 
terior part  of  the  urethra  by  a  dissection  conducted  along  the  course  of  the 
canal.    If  there  is  an  instrument  passed  through  a  fistulous  passage  into  the 
bladder,  the  posterior  part  of  the  urethra  cannot  of  course  be  missed  ;  but  it 
does  not  follow  that  the  dissection  will  be  conducted  along  the  urethra— still 
less  when  there  is  no  such  guide.   Indeed,  I  have  seen,  after  death  from  this 
operation,  anatomical  evidence  that  the  surgeon  had  made  a  kind  of  artificial 
urethra,  i.e.  had  dissected  along  the  side  of  the  urethra,  leaving  the  stricture 
on  one  side  only  very  imperfectly,  if  at  all,  divided.    The  parts  should  of 
course  be  held  asunder,  and  the  urethra  looked  for  as  carefully  as  possible. 
But  it  is  seldom  possible  to  see  any  distinction  between  the  structures,  and 
the  only  precaution  which  can  be  taken  is  to  keep  steadily  in  the  middle  line 
imtil,  possibly,  a  gush  of  urine  takes  place  and  the  director  can  be  passed  into 
the  bladder.    In  any  case,  even  when  the  surgeon  cannot  assure  himself  of 
the  position  of  the  urethra,  it  is  always  easy  to  reach  the  neck  of  the  bladder 
by  putting  the  left  forefinger  on  the  edge  of  the  subpubic  ligament — always 
easily  felt  when  the  tissues  of  the  perinasum  have  been  divided  deeply  enough 
— and  then  entering  the  laiife  below  it.  And  I  have  known  a  successful  issue 
in  such  a  case,  though  the  surgeon  has  not  been  conscious  of  exposing  the 
vesical  portion  of  the  urethra.    When  the  director  has  been  passed  into  the 
bladder,  a  catheter  should  if  possible  be  conducted  along  it  from  the  wound, 

'  Mr.  Syme  used  to  dwell  with  characteristic  force  on  the  fact,  in  which  all  surgeons 
of  much  experience  in  urinary  diseases  concur,  that  there  are  really  very  few  strictures 
which  are  impassable,  if  only  the  surgeon  is  dexterous  and  patient.  The  necessity  for 
perina;al  section  oug;ht,  to  say  the  least,  to  occur  very  rarely. 
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antl  tied  in.  If,  however,  it  is  not  possible  to  get  the  catheter  into  the^ 
bhidcler  at  once,  the  operation  may  nevertheless  be  quite  successful  if  only  th& 
stricture  has  been  freely  divided.  The  patient  should  be  left  alone  for  a  few 
days,  and  when  the  parts  have  consolidated  somewhat,  but  not  so  much  as  to 
oppose  the  obstacle  of  cicatrisation,  an  instrument  will  probably  be  easily 
passed  under  anfesthesia.  I  have  followed  this  course  with  complete  success. 
The  instrument  must  be  changed  as  often  as  necessary,  at  first  perhap 
every  three  days,  and  afterwards  every  five  or  seven  (an  anaasthetic  bein;.^ 
given  if  it  is  absolutely  required),  until  the  parts  have  been  completely  cica- 
trised. And  after  this,  as  after  every  other  method  of  dilating  stricture,  the 
dilatation  must  be  maintained  by  the  constant  passage  of  instruments. 
Cock's  Mr.  Cock  has  warmly  advocated,'  in  cases  of  impermeable  stricture,  a  pro-  ) 

fov^stric"     ceeding  which  somewhat  resembles  the  early  steps  of  the  operation  for  peri- 
ture.         nneal  section,  but  which  omits  the  division  of  the  stricture.    In  this  operation, 
the  surgeon  passes  his  left  forefinger  into  the  rectum,  and  by  a  bold  plunge 
of  the  knife,  directed  towards,  but  not  to,  the  forefinger  he  endeavours  to  open 
the  urethra  just  in  front  of  or  just  in  the  prostate  gland.    This  when  the 
urethra  is  dilated  behind  the  stricture  is  not  very  difficult — at  least  to 
a  practised  operator.    Then  (the  finger  still  being  retamed  in  the  rectum)  a 
probe-pointed  director  is  passed  into  the  bladder,  and  a  female  catheter,  or  a 
cannula,  or  perinseal  catheter,  is  passed  into  t^ie  bladder  and  secured  there.  \ 
In  this  way  the  irritation  of  the  stricture  is  removed,  and  the  latter  may 
become  permeable,  and  when  it  is  cured  m  the  ordinary  way  the  fistulous 
opening  in  the  perinseum  may  be  allowed  to  close.    But  if  the  stricture  re- 
mains impermeable,  the  perinteal  opening  must  be  maintained  by  passing  a.  ^ 
catheter  through  it  at  frequent  uatervals,  and  the  patient  must  be  condemned 
to  pass  his  water  through  it  during  his  whole  hfe,  '  the  man's  mictiurition 
being,'  as  Mr.  Cock  expresses  it,  '  assimilated  to  that  of  the  other  sex.' 
Sexual  power  will,  however,  remain  (though  of  course  not  that  of  procreation), 
and  Mr.  Cock  does  not  consider  the  persistence  of  the  perinjeal  fistula  as  any 
serious  inconvenience.    I  cannot  profess  any  acquaintance  with  this  opera- 
tion.   We  have  had  a  sufficiently  favourable  experience  of  the  old  operation 
for  perinaeal  section,  as  described  above,  at  St.  George's  Hospital,  to  adopt 
it  in  all  cases  similar  to  those  which  Mr.  Cock  refers  to.  It  may  very  possibly 
involve  greater  danger  to  life  ;  but  it  has  the  great  advantage  that  when  it 
succeeds  (as  in  the  large  majority  of  men  with  tolerably  healthy  urinary 
organs  it  does)  its  success  is  complete,  and  there  is  no  periniBal  fistula,  and  no 
deprivation  of  fertility  ;  besides  which  it  often  mvolves  httle  more  incision 
than  Mr.  Cock's  operation  does.^ 

Mr.  Furneaux  Jordan's  proposal^  rests  on  the  same  principle  as  Mr.  Cock's. 


I 


Guy's  Hospital  Reports,'  1806.  The  same  operation  was,  however,  recommended 
and  practised  at  an  earlier  period  by  Mr.  Simon.  See  '  St.  Thomas's  Hospital  Reports,' 
vol.  X.  p.  139  ;  also  '  Med.  Times  and  Gaz.'  April  1852. 

'  The  urinai7  organs  of  a  patient  who  had  been  operated  on  many  years  previously 
by  Mr.  Cock  were  exhibited  at  one  of  our  Societies  some  j-ears  ago.  The  urethra  had 
been  opened  just  behind  the  stricture,  which  was  of  very  small  extent,  so  that  an  incision 
of  not  more  than  a  quarter  of  an  inch  forwards  would  have  enabled  the  operator  to  open 
a  healthy  portion  of  the  urethra. 

»  '  15rit.  Med.  .Tourn.'  Nov.  9,  1872.  The  principle  Mr.  Furneaux  Jordan  advocates  is 
that,  in  exceptional  instances,  the  '  membranous  '  urethra  in  some  cases,  and  the  bladder 
in  others,  is  readily  opened  from  the  rectum.  Only  a  few  lines  of  tissue  separate  the 
finger  in  the  rectum  from  an  instrument  in  the  urethra,  the  tip  of  the  finger  being  carried 
to  the  depression  between  the  anal  sphincter  and  the  prostate  gland.  In  some  cases  he 
has  found  the  distended  bladder  itself  coming  down  to  the  sphincter  ;  here  incision  with 
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He  makes  a  small  incision  into  tlie  distended  urethra  behind  the  stricture, 
which  is  felt  with  the  finger  from  the  rectum,  and  then  guides  a  curved 
flexible  bougie  through  the  stricture  from  behmd  forwards. 

Mr.  Wheeliiouse's  method  '  of  performing  perinaeal  section  appears  cer- 
tainly more  precise  and  logical  than  the  old  method,  which  he  justly  charac- 
terises as  '  haphazard.' 

It  requires  for  its  performance  only  two  special  instruments,  viz.  a  straight 
grooved  staff  terminating  in  a  probe-point  which  curves  slightly  to  the  side 
opposite  the  groove,  and  a  probe-pointed  gorget.    The  groove  on  the  staff 
stops  short  at  least  half  an  inch  from  the  point.    The  steps  of  the  operation 
are  as  follows :  1.  To  open  the  urethra  well  in  front  of  the  stricture— say 
half  an  inch  from  it.    2.  From  this  opening  to  find  the  orifice  of  the  stricture, 
pass  a  director  through  it,  and  divide  it.    3.  To  guide  a  catheter  through  the 
stricture  from  the  meatus.    The  probe-pointed  staff  is  passed  down  to  the 
stricture,  and  great  care  is  to  be  taken  that  its  point  is  kex^t  in  the  middle  line, 
resting  on  the  face  of  the  stricture,  and  is  not  passed  down  a  false  passage. 
Then  the  urethra  is  dissected  clean,  and  opened  in  the  groove  of  the  staff" 
down  to  the  stop  at  the  end  of  the  groove.    Now  the  edges  of  the  opening 
in  the  urethra  are  seized  on  either  side  and  held  open  by  a  pair  of  nibbed 
forceps.    Next,  the  grooved  staff"  is  turned  with  its  groove  away  from  the 
operator,  and  withdrawn,  till  its  probe-point,  which  hooks  away  from  the 
groove,  catches  in  the  urethral  incision  and  assists  the  forceps  in  drawing 
the  walls  of  the  urethra  forwards.    Now  the  surgeon  has  a  fair  view  of  the 
interior  of  the  urethra  close  to  the  stricture,  and  can  discover  the  opening  of 
the  stricture  with  a  probe-pointed  director  which  is  to  be  passed  through  it 
into  the  bladder.    The  surgeon  knows  that  he  has  reached  the  bladder  by  the 
free  movement  of  the  director.   He  now  runs  a  straight  blunt-pointed  bistoury 
along  the  groove  of  the  director  till  the  stricture  is  completely  divided.  Then 
the  probe-pointed  gorget  is  run  along  the  director  into  the  bladder,  as  a 
guide  to  the  catheter,  which  is  then  easily  introduced.    In  this  as  in  other 
forms  of  perinjeal  section  it  is  of  vital  importance  to  see  that  the  whole 
stricture  is  fairly  and  freely  divided.     The  essential  point  of  difference 
between  this  and  the  old  operation  obviously  is  the  search  for  the  opening 
of  the  stricture.    Mr.  Wheeliiouse's  description  seems  to  imply  that  he  has 
never  failed  to  discover  it.    If  the  surgeon  should  be  unable  to  effect  this, 
the  second  object  of  the  operation,  the  proceeding  would  not  differ  from  the 
old  '  boutonniere.' 

The  complications  of  abscess  and  fistula  in  perinseo  are  unfortunately 
very  common.  The  former,  however,  rarely  leads  in  itself  to  any  graver  con- 
sequence than  considerable  pam  to  the  patient  and  confinement  to  bed  for  a 
time.  The  abscess  in  perinreo  is  rarely  of  large  size.  It  commonly  forms 
a  small,  hard,  and  very  painful  lump  in  the  central  line,  much  too  small  and 
deep  to  permit  any  fluctuation  to  be  felt,  but  known  to  be  an  abscess  by  the 
presence  of  stricture,  by  the  pain,  and  usually  also  by  rigors  and  other  feverish 
symptoms.  No  time  should  be  lost  in  laying  it  open  ;  it  would  be  very  repre- 
hensible to  wait  until  the  matter  has  come  forward,  and  till  the  surgeon  can 
feel  fluctuation.  The  patient  should  be  brought  to  the  edge  of  the  bed,  placed 
in  the  lithotomy  position,  and  a  deep  puncture  should  be  made  with  a  lancet 
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Treatment 
of  abscess 
in  perinoso. 


a  bistoury  would  be  as  safe  as  puncture  with  a  trocar,  and  may  be  followed  by  the  intro- 
duction of  the  finger  and  the  passage  of  an  instrument  forwards  from  the  internal  meatus 
to  the  extei-nal. 

'  'Brit,  Med.  Joum.'  June  24, 1875. 
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or  (better)  with  a  scalpel,  great  care  being  taken  to  keep  in  the  middle  hne,' 
when  matter  mixed  with  urine,  and  usually  very  foul,  will  be  evacuated,  to 
the  great  rehef  of  the  patient.    It  is  undesirable  to  tease  him  at  first  witli 
instruments.    The  urine  very  seldom  comes  through  the  wound,  for  thougli 
the  abscess  is  formed  by  ulceration  of  the  urethra,  its  small  orifice  is  generally 
closed  by  inflammation  ;  otherwise  the  pus  would  flow  out  by  the  urethra  and 
there  would  be  little  pain  and  no  pressure  on  the  tube,  or  increase  of  dysuria. 
Even  if  urine  do  escape,  the  cure  of  the  stricture  will  soon  cure  the  fistula. 
Treatment        Fistula  in  perinaeo  is  generally  the  result  of  a  much  more  chronic  action 
in  perinreo.         abscess.    The  origin  is  in  some  sense  the  same,  but  the  early  stage  of 
abscess  is  accompanied  by  more  irritation,  probably  from  the  greater  putridity 
of  the  urine  ;  while  the  fistula  results  from  the  gradual  extension  of  ulcera- 
tion from  the  urethra  to  the  surface  with  no  increase  of  the  obstruction,  and 
few  if  any  symptoms.    These  fistulas  accompany  all  kinds  of  tight  strictures, 
but  are  particularly  prone  to  accompany  the  traumatic,  which  are  the  tightest 
of  all.    They  have  been  known  in  such  cases  to  form  the  only  channel  for 
the  urine,  the  urethra  being  absolutely  obliterated.   Such  mmatural  channels, 
however,  can  never  properly  replace  the  natural  urethra  ;  they  are  very  Uable 
to  partial  obstruction  from  sabulous  deposit,  causing  low  inflammation  of  the 
urethra  and  bladder  behind  them,  and  they  are  a  source  of  great  discomfort 
to  the  patient,  by  incapacitating  him  from  passing  water  in  the  usual 
manner.    Their  cure  is  to  be  sought  in  the  restoration  of  the  proper  channel 
for  the  urine,  by  passing  catheters  increasing  gradually  in  size,  or  by  otherwise 
dilating  the  urethra  to  its  normal  extent.    When  this  is  done,  the  fistula  will 
generally  close  of  itself.    If  it  does  not,  the  reason  usually  is  that  a  drop  of 
water  passes  into  the  urethral  end  of  the  fistula  every  now  and  then  and  keeps 
it  irritated.    The  best  way  to  prevent  this  is  by  mstructiug  the  patient  in  the 
use  of  the  catheter  till  he  can  easily  pass  a  full-sized  instrument  for  himself. 
This  he  must  do  every  time  he  wants  to  make  water,  and  must  stop  the  end 
of  the  catheter  with  his  finger  as  he  withdraws  it,  so  tliat  no  drop  of  urine 
can  get  into  the  mouth  of  the  fistula.    This  plan,  if  sedulously  persevered  in 
for  a  week  or  two,  can  hardly  fail  to  cure  the  fistula,  unless  its  persistence 
depends  on  the  chronic  thickening  and  low  inflammation  of  its  wall,  in  which 
case  the  tissue  should  be  destroyed  by  passing  a  red-hot  wire  down  the  fistula, 
or  by  passing  a  wire  down  the  fistula  to  meet  a  catheter  passed  into  the  m-ethra 
and  then  connecting  the  wire  with  the  galvanic  battery ;  or  sometimes  these 
fistulse  heal  on  the  stimulation  of  their  walls  with  the  tinct.  lyttas,  or  by 
means  of  a  probe  coated  with  the  nitrate  of  silver.   Possibly  in  some  of  these 
cases  a  very  free  division  of  the  strictured  portion  of  the  urethra,  on  Otis' s 
method,  so  as  to  dilate  it  to  the  extreme  capacity  of  the  normal  tube  in  front 
of  it,  will  enable  the  fistulje  to  heal.^    In  some  very  rare  cases,  a  plastic 
operation  may  be  justifiable.    The  tissue  through  which  the  fistula  runs  is 
laid  open  freely  and  deeply  until  the  urethra  is  reached,  a  grooved  staff  having 
been  previously  passed.    All  the  diseased  tissue  which  can  be  recognised  is 
pared  away  and  the  parts  sewn  together,  a  catheter  being  kept  in  the  bladder. 
Such  an  operation,  however,  is  very  rarely  indeed  called  for. 

Urinary  fistulse  may  also  be  produced  by  other  causes,  such  as  the  impac- 
tion of  a  foreign  body,  a  wound,  as  in  lithotomy,  and  in  rare  cases  by  the 

'  Perhaps  I  should  rather  have  said  in  the  raph6,  for  when  extravasation  or  suppura- 
tion takes  place  on  one  side,  the  raph6  may  be  pushed  over  towards  the  other  side  (Harri- 
son's Lectures,  p.  25.) 

«  Teevan,  '  Clin.  Soc.  Trans.'  vol.  x. 
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"bursting  of  an  abscess  into  the  urethra.  I  once  saw  a  very  healthy-looldng 
man  with  a  large  urethral  fistula  of  which  he  could  give  no  account,  except 
that  it  appeared  to  him  to  have  been  produced  by  prolonged  sitting  on  the 
■driving-box,  and  who  certainly  had  no  stricture.  In  some  wounds  or  injuries 
of  the  urethra  the  tube  becomes  completely  obliterated,  and  this  gives  rise  to 
the  most  obstinate  form  of  fistula. 

The  most  difficult  form  of  urinary  fistula  to  treat  is  that  which  opens  in  Ante- 
front  of  the  scrotum,  called  on  that  account  '  ante-scrotal '  or  '  penile  fistula.'  ^^^^^^^ 
It  is  caused  usually  by  syphilitic  sores  on  the  skin,  which,  having  become 
phagedfenic,  have  opened  into  the  urethra,  or  by  sloughing,  the  result  of  acci- 
•dent  or  extravasation  of  urine.  The  main  obstacle  to  the  closure  of  such  fis- 
tulae  is  the  constant  disturbance  of  their  edges  by  the  varying  size  of  the  penis 
in  erection,  and  this  is  especially  the  case  after  plastic  operations,  for  the 
sutures  which  have  been  put  in  seem  to  act  as  irritants,  and  the  patient  is 
very  liable  to  frequent  erections.  Patience,  however,  on  the  part  of  the  sur- 
geon and  the  patient  will  usually  procure  their  healing  after  repeated  opera- 
tions. I  once  saw  a  case  of  ante-scrotal  fistula  from  injury,  in  which  thir- 
teen operations  were  practised,  and  ultimately  the  fistula  was  perfectly  cured. 
In  these  cases  it  is  well  to  dissect  up  the  skin  freely  around  the  fistula  and 
to  make  free  lateral  mcisions,  so  that  the  edges  of  the  incision  may  meet 
over  the  fistula  without  any  tension  whatever.  It  may  even  be  necessary  to 
-transplant  flaps  from  the  neighbouring  part  of  the  penis,  and  to  divide  the 
prepuce  freely  from  the  glans,  in  order  that  the  erection  of  the  penis  shall 
produce  as  little  effect  on  the  wound  as  possible.  It  seems  best  to  make 
these  flaps  double,  laying  them  one  over  the  other  as  I  have  described  in  the 
operation  for  extroversion  of  the  bladder  (p.  771).  Care  should  be  taken  to 
ascertain  whether  there  is  any  contraction  of  the  urethra,  and  if  so  to  cure  it 
previously.  The  wound  is  to  be  united  either  longitudinally  or  transversely, 
as  may  seem  to  produce  least  tension  on  the  sutures.  The  evacuation  of  the 
lu-ine  is  very  troublesome  after  such  operations.  It  is  best  on  the  whole,  I 
think,  for  the  surgeon  himself  to  pass  a  metal  instrument  three  times  a  day 
with  all  imaginable  care  not  to  disturb  the  sutures,  and  to  stop  the  catheter 
while  he  withdraws  it.  If  a  catheter  is  tied  in  it  irritates  the  wound,  and  the 
urine  is  apt  to  dribble  away  beside  it.  Mr.  Glutton  recommends  opening  the 
urethra  in  the  perinaaum  before  performing  any  plastic  operation  for  the  cure 
of  a  penile  fistula.' 

There  are  cases  of  urinary  fistula  with  stricture  in  which  the  stricture  can  Recurrent 
be  passed  but  cannot  be  dilated.  The  patient  suffers  constantly  from  rigors  .'^^^iiien*^ 
after  the  passage  of  the  instrument,  and  any  progress  that  may  be  made  at 
one  time  is  soon  lost  again.  Again,  there  are  other  strictures  which  re-con- 
tract rapidly  after  dilatation,  and  also  hard  and  dense  cartilaginous  strictures 
that  refuse  to  dilate.  In  such  cases  the  stricture  must  be  divided  either  by 
the  internal  or  external  urethrotomy. 

Syme's  operation— that  of  external  urethrotomy  on  a  grooved  staff— is  thus  Syme's 
performed.   The  patient  being  in  the  lithotomy  position,  a  '  shouldered '  staff  operation, 
is  passed  into  the  bladder,  i.e.  a  staff  which  is  narrower  at  the  end  than  it  is  m-eUiro-"'*^ 
in  the  stem  (Fig.  366).  We  may  suppose  that  the  end  which  passes  through  the 
stricture  into  the  bladder  is  the  size  of  No.  1  or  No.  2  catheter,  while  the  stem 
is  the  size  of  No.  8  or  No.  10.   At  the  junction  of  the  two  parts  there  will  be 
&  projecting  '  shoulder,'  and  this  shoulder  will  necessarily  be  arrested  by  the 

'  '  Lancet,"  Dec.  8,  1883,  p.  986. 

8  F  2 
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mouth  of  the  stricture.  A  groove  commences  on  the  shoulder,  i.e.  on  the 
thicker  part  of  the  staft",  and  runs  alonf,'  the  convexity  of  the  staff  though  not 
quite  to  the  end.  The  surgeon  passes  his  left  forefinger  into  the  rectum,  and 
passes  the  point  of  the  knife,  with  its  edge  looking  upwards,  into  the  raph6  of 


Fio.  360.   Syme's  stnff. 


the  perinaeum  a  little  above  his  finger,  so  as  not  to  wound  tha  rectum,  but  to 
open  the  periiifeum  deeply  and  almost  expose  the  staff  in  the  urethra  at  a  single 
incision,  which  is  to  be  drawn  upwards  nearly  to  the  scrotum.  The  shouldered 
part  of  the  staff  with  its  groove  will  now  be  very  perceptible  in  the  womid, 
and  should  be  further  exposed  if  necessary  by  a  few  touches  of  the  knife. 
Then  the  point  of  the  knife  is  to  be  inserted  in  the  commencement  of  the  groove, 
where  it  is,  of  course,  in  front  of  the  stricture,  and  the  knife  is  to  be  steadily 
pushed  along  in  the  middle  line  so  long  as  any  resistance  is  experienced. 
The  staff  is  then  to  be  pushed  on  until  its  thick  portion  will  pass  freely  into 
the  bladder.  Great  care  must  be  given  to  this  part  of  the  operation  to  see 
that  the  stricture  has  really  been  divided  quite  freely  enough  ;  for  if  this  has 
not  been  effectually  done  recurrence  is  almost  certain.  Then  the  staff  is  to 
be  withdrawn  and  a  full-sized  gum-catheter  passed  from  the  penis  and  tied 
in.  There  is  sometimes  a  difficulty  in  introducing  the  catheter  after  the 
withdrawal  of  the  staff.  This  may  be  obviated  by  passing  a  director  from  the 
wound  into  the  bladder  before  the  staff  is  withdrawn,  or  by  the  use  of  a  staff 
in  which  the  shouldered  part  screws  on  to  the  thin  portion,  and  is  unscrewed 
after  the  stricture  has  been  divided,  leaving  the  central  part  to  serve  as  a 
conducting  rod,  over  which  a  large  catheter  open  at  the  end  is  passed  down 
and  the  rod  withdrawn.  But  after  all  it  is  not  a  point  of  very  much  impor- 
tance whether  a  catheter  be  passed  into  the  bladder  immediately  after  the 
division  of  a  stricture  or  not.  In  a  few  days,  when  the  wounded  parts  have  a 
little  consolidated,  there  will  be  no  difficulty  in  passing  the  instrument  (under 
anaesthesia  if  necessary)  if  only  the  stricture  has  been  freely  divided. 

Syme's  operation  is  now  used  chiefly,  if  not  entirely,  in  cases  of  very  hard 
traumatic  strictures  complicated  with  fistuhie  in  perinsao.  Such  strictures 
are  very  difficult  to  treat  by  gradual  dilatation  or  by  rupture,  and  are  hardly 
amenable  to  internal  division,  though  there  is  no  harm  in  trying  this  if  the 
surgeon  thinks  fit.  But  the  free  division  of  all  the  morbid  tissue,  and  the 
constant  retention  of  a  large-sized  instrument  afterwards,  certainly  afford  the 
best  prospect  of  a  cure,  after  which  constant  catheterisation  must  not,  for 
many  years  at  least,  be  neglected. 
Rupture  or  Another  successful  method  of  treating  rebellious  strictures  Avhich  admit 
cHataf  0  introduction  of  a  small  instrument  is  by  what  is  generally  called  in  Eng- 

of  stricture,  land  '  rupture '  of  the  stricture,  and  in  France  '  forced  dilatation.'  This,  how- 
ever, like  every  other  violent  method  of  treating  stricture,  should  be  reserved 
only  for  cases  of  exceptional  occurrence,  viz.  those  in  which  there  is  unusual 
suffering  from  catheterisation,  or  in  which  no  progress  can  be  made  in  dilat- 
ing the  stricture,  or  the  patient  suffers  constantly  afterwards  from  fever  and 
rigors,  or  after  dilatation  the  stricture  immediately  recontracts.  Numerous 
plans  have  been  devised  for  this  end.  At  first,  the  simple  plan  was  followed 
of  passmg  a  central  rod  and  sliding  over  it  tubes  increasing  in  size  till  the 
desired  dilatation  was  reached.    This,  however,  is  a  very  imperfect  device, 
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since  the  tube  is  liable  to  catch  and  tear  the  mucous  membrane  at  the  site  of 
resistance.  Two  methods  are  now  employed,  in  each  of  which  a  dilatable 
instrument  is  first  passed,  consisting  of  two  blades,  attached  to  each  other  at 
the  point,  but  separable  in  the  rest  of  their  urethral  portion  and  fastened  on 
to  a  central  rod.  The  dilatation  is  efiected  in  the  one  case  (Sir  H.  Thomp- 
son's plan)  by  turning  a  screw  in  the  handle,  which  causes  a  small  lever  to 
project  from  the  central  stem  and  so  drives  the  blades  asunder.  In  the  other, 
which  is  the  one  in  common  use,  a  tube  is  forced  down  over  the  central  stem, 
and  thus  separates  the  blades  to  the  required  extent.  This  instrument  was 
invented  by  a  French  surgeon,  M.  Perreve,  and  has  been  somewhat  modified 
iuid  introduced  into  English  practice  by  Mr.  Holt,  whose  name  it  generally 


bears  in  this  country.  Mr.  Richardson  of  Dubhn  and  others  have  also^  modi- 
fied Perreve's  instrument.    The  great  risk  in  the  use  of  any  of  these  instru- 
ments is  that  of  passing  it  down  a  false  passage.   In  these  cases  of  obstinate 
stricture  there  are  generally  false  passages,  and  sometimes  the  instrument 
shps  into  them  so  easily,  and  they  run  so  much  in  the  direction  of  the  blad- 
der, that  it  is  very  difficult  to  know  whether  the  point  is  in  the  bladder  or  not 
unless  the  urine  can  be  seen  to  escape.    Accordingly  Mr.  Holt  has  had  the 
stem  of  Perreve's  instrument  perforated,  converting  it  into  a  minute  tube, 
through  which  a  drop  of  urine  will  escape  unless  (as  frequently  happens)  the 
little  hole  is  obstructed  by  clot ;  in  that  case  the  surgeon  should  not  proceed 
farther,  if  there  is  any  question  about  false  passage,  until  by  examination  by 
the  rectum  and  palpation  of  the  abdomen  he  has  completely  satisfied  himself 
that  he  is  really  in  the  bladder.   The  tube  is  to  be  applied  to  the  central  rod 
(the  handle  being  opened  for  the  purpose  by  removing  all  the  screws),  and 
■driven  smartly  home,  in  domg  which  the  stricture  will  be  felt  to  give  way. 
The  mstrument  is  then  withdrawn  with  the  tube  still  in  it,  and  the  urine  is 
drawn  off  with  a  full-sized  catheter.  Two  tubes  are  supplied  with  the  instru- 
ment ;  if  the  larger  one  has  been  used.  No.  10  will  pass  ;  if  the  smaller,  No.  8. 
As  a  general  rule  the  catheter  should  not  be  left  in,  but  it  is  well  to  draw 
the  water  off,  both  as  a  proof  that  the  stricture  is  properly  dilated,  and  in 
order  to  spare  the  patient  the  pain  of  passing  water  soon  after  the  operation. 
Chloroform  may  be  given  or  not,  according  to  the  wishes  of  the  patient  and  the 
surgeon.    In  very  tight  and  hard  strictures  it  is  perhaps  necessary,  and  in 
all  cases  where  the  operation  is  really  required  it  must  be  painful,  though 
soon  over.   The  patient  should  keep  to  his  bed  for  a  couple  of  days,  and  then 
the  catheter  should  be  re-introduced  and  the  case  treated  as  an  ordinary  one 
of  stricture  which  has  been  dilated  up  to  that  size.  It  is  not  always  possible, 
•or  at  least  easy,  to  pass  the  same  catheter  as  at  the  time  of  operation,  but 
in  all  cases  which  I  have  seen  (except  one  of  traumatic  stricture)  the  case 
was  very  easily  managed  afterwards. 

In  this  proceeding  it  seems  doubtful  what  is  the  real  action  generally  on 
the  stricture.  We  speak  of  it  famiharly  as  '  rupture,'  but  there  seems  good 
reason  to  think  that  it  is  often  little  more  than  a  forcible  dilatation,  or  if 
♦  there  is  any  rupture  it  is  confined  to  the  submucous  tissue,  and  there  is  no 
breach  of  surface  in  the  urethra.  If  this  is  so,  it  evidently  diminishes  the 
risk  of  inflammation  from  foul  urine  being  extravasated  or  passing  over  a 
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raw  surface.  The  operation  is  not,  however,  devoid  of  danger.  The  shod; 
resulting  from  the  operation  is  often  severe,  and  if  the  kidneys  are  diseased, 
as  they  frequently  are,  suppression  of  urine  may  result.  Cases  are  also 
recorded  where  it  has  been  followed  by  urinary  abscess,  and  even  by  pyajmia. 

Another  method  of  treating  rebellious  or  contractile  strictures  is  by  inter- 
nal division,  and  this  is  indubitably  superior  to  rupture  in  stricture  situated 
far  forwards,  and  possibly  in  traumatic  stricture  ;  though  it  may  be  question- 
able whether  in  traumatic  stricture  not  in  the  spongy  body  the  freer  division 
produced  by  Syme's  operation  is  not  preferable.  It  is  performed  in  two 
ways,  i.e.  by  incising  the  stricture  from  behind  forwards,  or  from  before 
backwards.  The  former  is  the  safer  course,  and  the  one  usually  followed. 
Many  instruments  have  been  invented  for  this  purpose,  but  the  one  most  in 
use  is  Civiale's,  which  may  be  taken  as  the  type  of  them  all.  The  principle 
of  all  is  that  of  the  bistouri  cache— i.e.  a  stem  containing  a  knife  which  is 
projected  by  pressing  on  a  handle.   In  Civiale's  urethrotome  the  head  of  the- 


Pia.  368.   Civiale's  uretlirotome. 

instrument  is  bulbous,  and  in  this  bulb  a  small  laiife-blade  is  concealed.. 
The  position  of  the  stricture  is  clearly  ascertained,  and  it  is  felt  by  the  bulb 
in  passing  through  it.  Then  as  the  bulb  is  withdrawn  the  knife-blade  is- 
projected  from  it,  and  the  whole  tissue  of  the  stricture  is  freely  incised,  the 
incision  being  directed  by  preference  to  the  floor  of  the  urethra ;  and  care 
must  be  taken  that  the  incision  extends  completely  through  the  obstruction. 
After  the  division  a  full-sized  catheter  ought  to  pass  easily,  and  it  is  well  to- 
retain  it  for  the  first  twenty-four  hours,  and  to  pass  mstruments  frequently 
afterwards. 

Incisions  from  before  backwards  requu'e  a  guide  to  be  passed  through  the 
stricture.  Maisonneuve's  guide  is  a  flexible  filiform  bougie,  on  the  end  of 
which  a  grooved  rod  is  screwed.  This  bougie  being  passed  through  the 
stricture,  the  grooved  rod  is  screwed  on  to  it,  and  is  passed  on.  The  filiform 
bougie  coils  up  in  the  bladder,  and  guides  the  rod  dowai  the  urethra,  through 
the  mouth  of  the  stricture.  Then  a  semi- sharp  lancet-shaped  knife  is  passed 
down  the  groove,  which  incises  or  tears  the  stricture,  but  is  not  sharp  enough 
to  wound  the  normal  urethra.  Sir  H.  Thompson  has  devised  a  gi-ooved 
catheter  for  the  same  purpose,  along  which  a  sheathed  knife-blade  is  passed. 
When  this  comes  to  the  point  of  resistance  the  knife  is  unsheathed  and  the 
stricture  divided.  A  large  gum  catheter  is  then  passed  over  the  grooved  con- 
ductor, and  the  latter  withdrawn.  Mr.  Durham  has  densed  an  ingeniou.s 
instrument  in  which  four  small  scarificators  are  projected  from  an  olive- 
shaped  bulb,  so  as  to  enlarge  the  urethra  in  all  directions.  The  bulb  is  then 
passed  forwards  till  it  is  checked,  when  the  scarification  is  repeated.' 

The  advantage  claimed  for  internal  incision  over  rupture  is  that  its 
results  are  said  to  be  more  permanent.  I  have  not  sufficient  experience 
of  the  matter  to  enable  me  to  pronounce  an  opinion  of  my  own.    Sir  H. 

•   '  See  a  seriei3  of  papers  in  the  '  Brit.  Med.  Journ.'  March  16,  1878,  read  before  the 
section  of  surgery  at  the  Manchester  meeting  of  the  Brit.  Med.  Association  in  1877.  j 
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Thompson,  whose  experience  of  internal  urethrotomy  extends  to  above  300 
cases  recommends  it  '  for  all  non-dilatable  strictures  situated  from  two  to 
four  i^nches  from  the  external  meatus,'  and  for  these  somewhat  rare  cases  I 
doubt  not  that  it  is  both  safe  and  easy  ;  but  for  strictures  situated  behmd  the 
scrotum  I  should  long  hesitate  before  resorting  to  it,  although  I  do  not  deny 
that  in  rare  cases  it  may  be  required. ^  In  any  case  it  appears  that  the  ex- 
tent of  the  incision  through  the  stricture  is  not  in  itself  a  matter  of  any  great 
importance ;  but  it  is  highly  important  to  make  sure  that  no  part  of  the 
stricture  is  left  undivided. 

In  connection  with  the  treatment  of  stricture  by  internal  urethrotomy  a  Otis's 
very  interesting  question  has  lately  been  raised  by  Dr.  Otis  of  New  York,  operation. 
This  surgeon  teaches  that  in  all  cases  of  long-continued  gleet  with  contraction 
of  the  urethra,  as  evinced  by  difficulty  in  passing  an  instrument,  stricture 
must  ultimately  result  unless  the  normal  size  of  the  urethra  (measured  accord.- 
mg  to  his  method)  is  restored,  for  which  purpose  he  recommends  internal 
urethrotomy,^  aU  the  contracted  parts  of  the  urethra  being  divided.  Mr. 
Berkeley  HiU  has  given  a  trial  to  this  method,  and  the  result  of  his  experience 
is  certainly  such  as  wiU  discourage  surgeons  from  acting  on  a  theory  which  is 
altogether  unproved,  and  which  involves  practice  evidently  dangerous  in  all 
cases,  and  very  often  quite  unsuccessful.^ 

In  some  cases  in  which  the  limits  of  the  hardened  tissue  forming  the  Subcu- 
stricture  can  be  felt  distinctly  under  the  skin,  whether  of  the  penis  or  peri-  ^^^^^l 
nteum,  the  stricture  maybe  divided  subcutaneonisly  with  a  tenotome  on  a  tomy. 
catheter  staff,  over  which  after  the  subcutaneous  division  of  the  constriction 
a  large  rigid  catheter  can  be  glided  mto  the  bladder.    For  a  description  of 
this  operation  I  may  refer  the  reader  to  a  paper  by  Mr.  Teevan."* 

In  the  '  British  Medical  Journal '  ^  Mr.  Mayo  Robson  relates  a  case  of  re-  Excision  of 
currence  of  traumatic  stricture  after  instrumental  dilatation,  in  which  he 

stricture. 

thought  it  necessary  to  perform  perinseal  section,  expose  the  stricture,  which 
was  found  to  consist  of  a  cicatricial  band,  dissect  out  this  band,  and  draw  the 
mucous  membrane  together  so  as  to  close  the  gap  thus  left.  And  in  the 
same  journal  *■•  Mr.  Fenwick  refers  to  other  surgeons  who  have  practised  the 
operation.  It  is  recommended  as  being  a  radical  cure  for  the  stricture,  but 
the  only  proof  afforded  was  the  statement  that  the  contraction  had  not 
recurred  six  months  after  the  operation.  The  only  cases  to  which  the  opera- 
tion would  appear  to  be  applicable  are  strictures  of  very  limited  extent,  and 
those  which  are  situated  in  the  penile  portion  of  the  urethra,  and  those  are 
just  the  ones  which  are  most  amenable  to  treatment  by  dilatation  or 
internal  urethrotomy. 

The  retention  which  proceeds  from  organic  stricture  is  to  be  carefully  dis-  Spasmodic 
tinguished  from  that  which  is  due  to  spasm  only.    To  the  latter  the  some- 
what  incorrect  term  '  spasmodic  stricture  '  is  usually  applied.    '  Spasmodic 
retention,'  or  '  spasm  of  the  urethra,'  better  expresses  the  nature  of  the  case, 

'  I  would  refer  the  reader  to  a  very  interesting  little  treatise  by  Mr.  Lund  on  Internal 
Urethrotomy.  See  also  a  clinical  lecture  by  myself,  'Med.  Times  and  Gaz.'  July  14, 
188.3,  and  Sir  H.  Thompson's  '  Clinical  Lectures  on  Diseases  of  the  Urinary  Organs,' 
1882,  lect.  vi. 

Dr.  Otis's  views  and  method  may  be  seen  described  in  the  'Brit.  Med.  Journ.' 
Feb.  26,  1876. 

'  See  Mr.  Hill's  account  in  the  '  Lancet,'  April  8,  1876. 
*  '  Clin.  Trans.'  vol.  viii.  p.  65. 

»  '  Brit.  Med.  Journal,'  March  7,  188.'3.  "  Ibid.,  April  11,  1885. 
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since  there  is  really  no  siriciurc  in  the  proper  sense  of  the  term.  I  have 
already  stated  that  much  spasm  almost  always  attends  organic  stricture  and 
therefore  the  retention  of  urine,  as  well  as  the  difficulty  in  passing  instru- 
ments m  cases  of  stricture,  depends  usually  to  a  great  extent  on  spasm  in- 
duced by  irritation  of  the  stricture,  or  on  congestion  of  the  urethra  at  and 
near  the  stricture.  But  the  cases  here  spoken  of  are  unaccompanied,  as  far 
as  IS  known,  by  any  anatomical  change  in  the  tissue  of  the  urethra  The 
causes  of  spasmodic  retention  are,  gonorrhoea,  excesses  in  drinking,  prolonged 
voluntary  retention,  the  use  of  cantharides  or  turpentine,  surgical  operations 
about  the  pelvis,  and  morbid  conditions  of  the  urine  ;  but  it  occurs  also  from 
unlmown  causes. 

It  may  be  known  from  the  retention  which  accompanies  stricture  or 
enlarged  prostate  by  its  sudden  occurrence,  micturition  having  been  quite 
natural  up  to  the  time  when  retention  took  place  ;  and  fi'om  that  caused  by 
impaction  of  stone  by  direct  examination.  In  some  cases,  as  when  retention 
comphcates  surgical  operations,  the  history  points  out  the  nature  of  the  case. 

There  is  seldom  any  difficulty  in  passing  a  catheter,  and  as  this  settles 
the  case  at  once,  and  spares  the  patient  a  good  deal  of  time  and  some 
distress,  it  is  better  in  ordinary  cases  to  take  a  medium-sized  gum  catheter, 
and  pass  it  rapidly.  The  muscles  may,  as  it  were,  be  taken  by  surprise,  and 
the  catheter  reach  the  bladder  at  once.  If  not,  the  obstruction  wiU  be 
found  to  be  at  the  point  where  the  membranous  part  of  the  urethra  is 
surrounded  by  its  muscles,  and  gentle  steady  pressure  for  a  few  seconds  will 
often  carry  the  instrument  in.  If  this  attempt  does  not  succeed,  the  patient 
should  be  put  into  a  hot  bath  till  he  is  nearly  faint,  having  previously  had  a 
full  dose  of  laudanum,!  and  then  in  almost  all  cases  the  spasm  will  yield.  In 
some  rare  instances  it  may  be  desirable  to  administer  an  anaesthetic. 

Eetention        Retention  of  urine  is,  as  will  have  been  seen  from  the  foreeoino-  tsacres 

of  urine.  i  £  i  m  o^-'^^o  tr'^a^'^' 

and  trom  the  chapter  on  Stone,  a  common  symptom  of  a  variety  of  morbid 
states.  In  children,  it  proceeds  most  commonly  from  impaction  of  a  stone  in 
the  urethra,  or  from  a  hgature  round  the  penis,  and  in  very  rare  cases  from 
tumour  of  the  bladder  or  urethra,  or  from  abscess  pressing  on  the  urethra. 
In  men,  stricture  is  by  far  the  most  common  cause,  though  it  may  proceed 
from  spasm,  or  from  lacunar  or  other  abscesses  pressing  on  the  urethra, 
from  prostatitis,  from  stone,  or  in  the  course  of  various  general  diseases.  In 
old  age  retention  is  commonly  associated  with  enlargement  of  the  prostate. 

In  the  female  sex  retention  is  generally  due  to  nervous  causes  (hysterical 
retention)  or  to  pressure  (as  in  parturition).    It  may  be  caused  by  stone,  and 
Strictureof      some  very  rare  cases  has  been  known  to  be  due  to  stricture.    Stricture  of 
^nrJlnt"         female  urethra  is  an  exceedingly  rare  affection,  but  does  undoubtedly 
occur.    Its  usual  cause  is,  I  believe,  injury  in  parturition  or  otherwise. 
Careful  examination  is  necessary  to  distinguish  it  from  hysterical  retention. 
It  is  best  treated  by  rupture  or  internal  incision. 
Retention         Retention  from  obstruction  of  any  kind  (spasmodic  or  otherwise)  must 
gutiied      ^®  carefully  distinguished  in  the  first  place  from  suppression  (p.  770),  and  in 
from  para-   the  next  place  from  the  kind  of  retention  which  is  caused  by  paralysis,  and 
froma'tOTy  f^°"^  ^^^^  f^*^o"y  which  follows  over-distension.    Both  of  these  are  succeeded 

the  result 

of  over-  I  Sir.  H.  Thompson  says  t]iat  the  Tinct.  Ferri  Perchloridi  in  doses  of  15  to  20  minims, 

(Ustension.    administered  four  or  six  times  at  intervals  of  a  quarter  of  an  hour,  will  relieve  the  spasm. 

Cazenave  recommends  the  introduction  of  a  lump  of  ice  into  the  rectum,  and  I  have 

found  this  plan  succeed. 
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by  overflow  of  urine — a  condition  sometimes  incorrectly  spoken  of  as  in- 
continence. There  is  no  difficulty  in  distinguishing  between  retention  from 
obstruction  and  that  from  paralysis.  Li  the  former,  after  the  obstruction  has 
been  overcome  the  bladder  will  discharge  its  contents  with  natural  force. 
In  the  latter  (which  is  very  rare,  and  which  is  accompanied  by  other  paralytic 
symptoms)  the  urine  merely  runs  out  under  external  pressure  when  the 
catheter  is  passed,  but  there  is  no  muscular  action  in  the  bladder  itself,  and 
there  is  no  obstacle  whatever  to  account  for  the  retention.  Atony  from  over- 
distension occurs  in  numerous  classes  of  obstruction,  enlarged  prostate, 
stricture,  tumour,  &c.  After  a  certain  amount  of  retention,  the  urine 
begins  to  dribble  away  from  dilatation  of  the  neck  of  the  bladder.  The 
treatment  consists  in  reheving  the  obstruction  and  keeping  the  bladder  con- 
stantly empty. 

Incontinence  of  urine  is  in  the  great  majority  of  cases  the  result  of  over-  inconti- 
flow  from  distension,  and  ought  not  to  be  spoken  of  as  a  substantive  disease  '|j.","e/'^ 
at  all,  being  merely  a  symptom  of  obstruction.  At  other  times  it  means  the 
overflow  of  paralysis,  or  of  the  irritability  of  the  bladder  so  often  connected 
with  paralysis.  Hence  the  first  thing  in  the  treatment  of  incontinence  of 
urine  in  the  adult  is  to  ascertain  whether  there  is  not  one  of  those  two  con- 
ditions present,  which  in  the  very  great  majority  of  cases  there  is.^  A  very 
few  cases  will  remain  in  which  the  urine,  though  healthy,  cannot  be  retained 
for  any  length  of  time  in  the  bladder.  This  happens  sometimes  in  persons 
broken  down  by  sexual  excesses,  and  in  other  morbid  conditions  of  the 
nervous  system.  The  treatment  must  be  regulated  by  the  apparent  cause.  In 
some  very  rare  cases  of  prostatic  enlargement  incontinence  is  caused  by  the 
projection  of  the  '  third  lobe  '  into  the  neck  of  the  bladder,  keeping  it  con- 
stantly patulous — a  condition  for  which  there  is  no  remedy. 

But  the  condition  of  pure  incontinence  which  is  commonly  met  with  is  Enuresis  ii 
the  juvenile  mcontinence,  or  '  enuresis  '  of  childhood,  much  more  commonly  childhood, 
seen  in  boys  than  girls,  in  which  the  child  becomes  a  nuisance  to  himself 
and  every  one  else  by  constantly  wetting  the  bed,  and  in  some  severer  cases 
cannot  hold  his  urine  in  the  daytime.  In  some  very  rare  instances  there  is 
also  a  similar  incontinence  of  fteces.  Yet  there  is  no  evidence  of  spinal 
disease,  the  urine  is  natural,  and  the  child  in  other  respects  healthy,  though 
many  of  these  children  are  dull  and  stupid. 

In  many  cases,  no  doubt,  the  habit  is  to  be  referred  to  mere  wilfulness, 
and  may  be  corrected  by  appropriate  punishment,  or  by  moral  means.  It  is 
well  known  that  it  is  very  liable  to  spread  in  a  school  into  which  a  case  has 
once  been  admitted.  But  there  are  many  cases  in  which  the  child  is  as 
desirous  to  get  rid  of  the  infirmity  as  any  one  else  can  be,  and  I  have  seen 
more  than  one  instance  in  which  a  ligature  has  been  tied  so  tight  round  the 
penis  as  to  cut  into  the  urethra  by  a  boy  who  was  determined  to  rid  himself 
of  the  habit.  In  these  cases  the  first  thing  is  to  make  sure  of  the 
absence  of  worms,  then  to  see  that  the  child  is  awoke  every  three  hours  and 
made  to  pass  urine,  to  act  freely  on  the  skin,  to  give  tonics,  especially  steel 
and  strychnine,  and  to  administer  cold  douches  to  the  spine.  Belladonna  is 
the  drug  which  in  my  experience  has  acted  most  favourably  in  these  cases, 
beginning  with  ^  of  a  grain  of  the  extract  three  times  a  day,  and  raising  the 

'  '  There  is  no  principle  more  important  to  remember  in  the  treatment  of  diseases  of 
the  urinary  organs  than  this,  that  an  involuntary  flow  of  urine  in  the  adult  indicates  a 
distended,  not  an  empty,  bladder.' — Thompson. 
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dose  till  the  characteristic  symptoms  of  poisoning  (of  which  paralysis  of  the 
bladder  is  one)  begin  to  show  themselves.  Other  practitioners  speak  highly 
of  chloral.  Sir  H.  Thompson  says  that  in  obstinate  cases  the  applicatioii  ol 
a  solution  of  the  nitrate  of  silver,  10  grains  to  the  ounce,  to  the  neck  of  the 
bladder,  may  be  beneficial. 

The  complaint  almost  always  subsides  before  the  patient  grows  up. 

I  will  merely  add  that  I  once  saw  a  case  in  which  the  dilatation  of  tin 
neck  of  the  bladder  by  a  stone  projecting  into  the  urethra  w^as  mistakc-i; 
for  juvenile  incontinence.  Of  course  such  an  error  could  only  arise  from 
"want  of  examination. 
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Stone,  whether  in  the  kidney  or  bladder,  is  produced  by  the  aggregation  of 
some  of  the  ordinary  urinary  deposits,  which  we  may  divide  with  Mr.  Poland 
into  two  classes— those  allied  to  the  urates  and  derived  from  the  organic 
constituents  of  the  urine,  and  those  derived  from  the  inorganic  salts  of  the 
urine— the  phosphates  and  carbonates.  A  famiharity  with  the  external 
appearance  of  these  deposits  in  the  urine,  and  with  their  microscopical 
characters,  is  necessary  for  any  successful  treatment  of  urinary  diseases. 

Of  these  deposits  the  urates  or  hthates  of  ammonia  and  of  soda  are  the  Lithatcs. 
most  common.  They  form  a  variously  coloured  cloud  in  the  urine,  some- 
times pure  white,  at  others  almost  purple,  most  commonly  yellowish-red, 
which  generally  clears  entirely  on  being  heated.  Such  deposits  occur  con- 
stantly as  an  occasional  phenomenon  in  conditions  of  perfect  health,  especially 
in  cold  weather,  and  no  importance  is  to  be  attributed  to  the  circumstance. 
But  their  constant  or  habitual  presence  shows  that  either  the  digestive  or 
cutaneous  functions  are  disordered,  and  should  induce  a  strict  exammation 
and  proper  eliminative  measures. 

The  microscopical  appearances  of  the  lithates  are  that  they  either  form 
a  completely  amorphous  deposit,  or  that,  as  shown  in  Fig.  369,  there  are 
minute  spheres,  having  protruded  from  them  acicular  spicuLne,  which  are  re- 
garded as  being  those  of  uric  acid. 


Uric  acid  is  also  a  very  common  deposit.  It  occurs  in  the  form  of  acicular  Uric  acid, 
prisms  or  of  rhombic  plates,  such  as  are  shown  in  Fig.  370,  and  these  often 
attain  a  very  large  size,  so  as  to  be  perfectly  visible  to  the  eye  as  '  red  sand,' 
or  even  to  form  a  minute  calculus.  Dr.  Golding  Bird  attributes  the  forma- 
tion of  uric  acid  deposits  to  the  following  causes  :  '  (1)  the  waste  of  tissue 
being  more  rapid  than  the  supply,  as  in  fever,  rheumatism,  &c.  ;  (2)  the 
supply  of  nitrogen  in  the  food  being  greater  than  is  required  for  the  repara- 
tion of  the  tissues,  as  in  over-indulgence,  especially  in  the  use  of  animal 
food  ;  (8)  the  process  of  digestion  being  insufficient  to  assimilate  an  ordinary 


Fig.  369.   Litlmte  ol  ammonia. 


Fig.  370.   ITrio  acid  deposits. 


812 


CALCULUS. 


Oxalate  of 
lime. 


Phosphate 
of  lime. 


Phosphate 
of  am- 
monia and 
magnesia. 


Fig.  371.  Oxalate  of  lime  deposits. 


aiul  normal  supply  of  food,  as  in  dyspepsia  ;  (4)  obstruction  to  the  cutaneous 
outlet  lor  nitrogenised  secretions,  as  met  with  in  diseases  of  the  skiii 
variability  of  chmate,  &c. ;  (5)  congestion  of  tlie  kidneys  from  injury  or 
disease.'  Imperfect  respiration  is  also  said  to  be  a  cause  of  excess'of  uric 
acid  m  the  urme.  The  treatment  Avill  be  regulated  by  a  knowledge  of  th<- 
causes. 

Oxalate  of  lime  is  another  common  deposit  in  the  urine,  and  often  form- 
a  calculus  in  the  kidney  or  bladder.  The  microscopic  appearances  are  two- 
iold— the  octohedral  crystals  (shown  on  the  left  of  the  diagram)  and  the 
dumbbell-shaped  crystals  (on  the  right). 
The  oxaHc  diathesis  is  variously  regarded 
either  as  being  alHed  to  the  lithic  or  the 
saccharine  diathesis— to  gout  or  diabetes. 
Its  causes  are  either  indigestion,  exhaus- 
tion, or  the  abuse  of  saccharine  food 
or  fermented  Hquors.  Attention  to  the 
cutaneous  and  digestive  functions,  the 
regulation  of  the  diet,  and  the  use  of  the 
mineral  acids  are  the  main  indications  of 
treatment. 

The  rarer  deposits  in  our  first  class  are 
the  ^iric  or  xanthic  oxide,  which  closely 
resembles  uric  acid,  and  the  cystic  oxide 
or  cystine,  which  in  external  appearance 
resembles  the  pale  lithates,  and  under  the  microscope  appears  as  six-sided 
prisms  superimposed  on  each  other  into  a  mass.  This  seems  to  mdicate  a 
more  profound  disturbance  of  health  than  the  other  deposits,  and  to  require 
more  supporting  and  tonic  treatment. 

The  inorganic  deposits  are  the  phosphates  and  carbonates.  The  phos- 
phates of  soda  or  of  soda  and  ammonia  (alkaline  phosphates)  which  exist  in 
the  urine  are  perfectly  soluble  and  do  not  give  rise  to  deposits  or  concretions  ; 
but  the  earthy  phosphates— those  of  hme  and  of  ammonia  and  magnesia— are 
insoluble  in  water,  and  when  set  free  from  their  solution  in  the  urine  are  easily 
thrown  down.  This  precipitation  is  readily  effected  by  ammonia  ;  and  we 
have  seen  above  (page  776)  that  in  inflammation  of  the  bladder  urea  is  con- 
verted into  carbonate  of  ammonia.  Thus  a  deposit  of  phosphates  is  constant 
in  inflammation  of  the  bladder,  and  many  of  the  numerous  causes  which 
diminish  or  destroy  the  proper  proportion  of  acid  in  the  urine,  as  inflamma- 
tion of  the  kidney,  spinal  injury  or  disease,  the  ingestion  of  large  quantities 
of  alkaH,  nervous  exhaustion,  and  many  other  morbid  states,  produce  phos- 
phatic  urine. 

The  deposit  of  phosphate  of  lime  generally  occurs  as  a  white  cloudy  mass, 
often  mistaken  for  mucus  or  muco-pus,  and  as  it  is  precipitated  by  heat  it  is 
often  hastily  confounded  with  albumen  ;  but  the  precipitate  is  redissolved  by 
acids.  It  is  generally  amorphous  under  the  microscope,  but  it  is  also  found 
(especially  after  standing)  in  the  form  of  spherules,  which  may  coalesce  mto 
the  form  of  dumbbells,  of  glomeruh  or  rosettes,  or  of  oblique  hexagonal 
prisms  (Fig.  372). 

The  triple  phosphate  of  ammonia  and  magnesia  forms  large  and  very  con- 
spicuous crystals  in  the  form  of  triangular  prisms,  with  truncated  extremities, 
or  of  foliaceous  or  stellate  prisms  (Fig.  878).  The  urine  is  often  very  foetid, 
frequently  acid  or  neutral. 
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Both  kinds  of  pUosphatic  deposit  may  be  mixed  in  the  urine,  as  they  so  Mixed 
commonly  are  in  the  formation  of  the  fusible  calculus.  phates. 

The  carbonate  of  lime  is  a  rare  deposit,  which  still  more  rarely  collects  Curbonate 
into  a  calculus.    Under  the  microscope  the  deposits  may  be  seen  as  minute  i""®- 
spherules  which  adhere  together  something  like  a  drumstick. 

These  are  the  ordinary  prismatic  deposits,  but  the  student  must  learn  also 
to  recognise  the  various  other  deposits  found  in  the  urine,  such  as  the  epithe- 


PHi.  372.  Phosphate  of  lime. 


Fm.  373.  Triple  phosphate. 


lium  of  the  kidney  or  bladder,  blood-cells,  pus-globules,  casts  of  the  renal 
tubes,  spermatozoa,  and  the  various  substances  which  are  found  in  decom- 
posing urine.  It  is  most  important  to  detect  the  presence  of  blood-globules, 
and  still  more  so  that  of  renal  casts,  as  proof  of  disease  of  the  kidneys. 

The  kinds  of  calculi  correspond  in  a  great  measure  to  those  of  the  deposits.  Kinds  of 
They  are  commonly  formed  in  the  kidney,  and  come  down  into  the  bladder,  '^'^l''"!'* 
where  they  grow,  and  sometimes  to  an  enormous  size.    Sometimes  they  form 
in  the  bladder  spontaneously,  and  at  other  times  are  deposited  round  a  foreign 
body. 

Lithate  or  urate  of  ammonia  seldom  forms  an  entire  calculus  except  Lithate  of 
in  children,  though  it  is  often  found  as  a  deposit  in  the  alternating  calculi,  '^uimonia. 


Fia.  374.  Urate  of  ammonia  calculus,  from 
a  child  aged  five.  It  contains  a  little 
uric  acid,  and  traces  of  earthy  phos- 
phates disposed  in  layers.— From  one  of 
Mr.  Poland's  jilates  "in  the  2ud  ed.  of 
the  '  Syst.  of  Surg.' 


Fig.  378.  Uric  acid  calculus.  The  external  pai-t  shows  the 
laminated,  the  Internal,  the  foliaoeous  appearance.  In 
the  latter  situation  some  oxalate  of  lime  is  mixed  with 
the  uric  acid. — From  a  plate  in  Mr.  Poland's  essay, 
after  a  calculus  in  the  Museum  of  the  College  of  Sur- 
geons. 


Urate  of  ammonia  calculi  are  of  a  whitish  colour,  and  usually  are  of  an 
amorphous  non-laminated  appearance. 

The  lithic  or  uric  acid  is  the  commonest  of  all  forms  of  pure  calculus.  It 
is  of  a  very  hard  consistence,  and  usually  of  a  fawn  or  brownish  colour,  though 
often  the  nucleus  is  pure  white.    The  surface  is  tolerably  smooth  in  most 


Lithic 
acid. 
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cases.  On  section  it  is  laminated  or  radiating  (Ibliaceoiis).  The  laminated 
stones  when  broken  are  apt  to  separate  into  hard  sharp  fragments  very  hable 
to  womid  or  irritate  the  bladder  and  urethra. 

The  oxalate  of  lime  calculus  is  believed  to  be  the  next  in  frequency  after  | 
the  uric  acid.  Its  peculiar  form  has  given  it  tlie  name  of  the  mulberry  calculus,  ; 
from  the  number  of  small  knobs  or  projections  whicli  are  found  on  its  exterior,'  j 
and  which  certainly  present  a  remarkable  resemblance  to  a  mulberry,  and  i 


Pig.  376. 


External  view  of  a  mulberry 
calculus. 


Fig.  377.  Oxalate  of  lime,  or  mulberry,  calculus,  showing  its 
Interual  arrangement  'in  an  imperfect  laminated  manner, 
like  fortification  agate,'  and  the  deposit  of  a  white  mate- 
rial, doubtless  phosphates,  in  portions  of  its  interior. — 
From  one  of  Mr.  Poland's  plates. 


this  is  increased  by  its  colour,  which  usually  '  varies  from  a  grey  to  a  rich 
brown  or  almost  black.'  This  calculus  forms,  of  course,  in  acid  urine,  but  it 
often  sets  up  a  good  deal  of  irritation,  and  then  the  urine  becomes  alkaline, 
and  phosphates  are  deposited  on  the  exterior  of  the  stone. 

As  rarer  varieties  of  oxalate  of  lime  calculi  are  mentioned  '  hempseed ' 
calculi,  small  smooth  bodies  found  in  considerable  numbers  in  the  kidney,  and 
the  crystallhie  calculi  of  oxalate  of  lime,  which  are  more  or  less  white. 

The  xanthic  oxide  and  the  cystic  oxide  calculi  are  extremely  rare  ;  of  the 
former,  indeed,  only  four  specimens  were  known  to  Mr.  Poland.  The  cystic  oxide 
calculus  is  not  quite  so  rare.  It  is  found  in  the  kidney,  is  often  multiple,  and 
there  seems  some  hereditary  predisposition  to  its  formation.  It  is  distinguished 
by  its  wax-like  lustre  on  fracture,  by  its  containing  a  good  deal  of  sulphm-,  and 
by  its  changing  colour  with  age  from  a  pale  yellow  to  brown,  grey,  or  green. 

Phosphate  of  lime  calculi  are  chiefly  found  deposited  around  a  nucleus 
of  some  other  substance,  which  may  be  a 
lithic  acid  or  oxalate  of  lime  calculus,  or  may 
be  a  foreign  body.  It  is  usually  of  vesical 
origin,  and  forms  a  confused  mass,  not  lami- 
nated, but  '  resembling  mortar,  or  a  granular 
semi-crystalline  powder,  enveloped  in  a  tena- 
cious mucus.'  These  are  the  '  bone-earth  ' 
calculi;  but  there  are  others  of  renal  origin, 
consisting  of  neutral  phosphate  of  lime,  which 
are  '  pale  brown,  Avith  a  smooth  polished 
surface  regularly  laminated.' 

The  triple  phosphate  does  not  very  com- 
monly form  a  calculus  by  itself.  There  are 
only  three  specimens  in  the  IMuseum  of  the  Royal  College  of  Surgeons,  and 
one  or  two  at  Guy's  Hospital,  one  of  which  is  figured  by  Mr.  Poland — a  re- 
markable specimen,  in  whicli  the  triple  phosphate  has  been  depo.sited  round 
a  piece  of  tobacco-pipe. 

But  the  majority  of  phosphatic  calculi  are  of  the  mixed  kind,  and  these 


Fio .  378.  1  'hosjihatc  of  lime  oalcul us,  formed 
round  a  nucleus  of  lithic  acid,  sliowing 
the  liuninatcd  variety  of  tlio  phosphatic 
calculus. — After  one  of  Mr.  Iceland's 
)ilates. 
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mixed  phospliatic  calculi  have  the  remarkable  property  of  melting  in  the 
Tolowpipe  flame,  from  which  circumstance  the  concretion  has  received  the  name 
of  the  '  fusible  calculus.' 

Many  calcuH  are  of  the  '  alternating  '  variety— in  fact,  few  are  absolutely 

pure ;  but  hi  those  properly  called  alter- 
nating, the  condition  of  the  urine  has  varied 
during  the  period  of  growth  of  the  stone, 
so  that  the  calculus  is  composed  of  definite 
concentric  layers  of  different  deposits  alter- 
nating with  each  other.  In  a  very  great 
majority  of  cases  the  external  layers  are 
formed  of  the  phosphates  ;  and  phosphatic 
calculi  are  very  seldom  succeeded  by  any 
other  form. 

Carbonate  of  lime  calculus  is  exceedingly 
rare  m  the  bladder,  but  the  small  concretions 
which  are  often  found  in  the  ducts  of  the 
prostate  sometimes  consist  almost  entirely  of 
this  substance,  and  are  usually  exceedingly 
numerous. 

There  are  various  forms  of  pseudo- 
calculus,  or  concretions  of  organic  matter. 
These  are  the  fibrinous,  consisting  of  condensed  fibrine  or  albumen  ;  the  uro- 
stealith,  consisting  of  small  collections  of  some  resinous  or  fatty  matter  ;  and 
•*  blood  calcuh,'  composed  of  the  remains  of  blood-clot,  with  some  phosphate 
•of  lime.  But  their  occurrence  is  so  very  exceptional  that  they  are  of  little 
practical  importance. 

The  following  table  was  drawn  up  by  Dr.  Bence  J  ones  as  containing  the 
•easiest  and  most  practical  directions  for  the  chemical  examination  of  urinary 
•calculi :  — 

A.  Destroyed  by  heat ;  combustible  ;  leaving  only  a  small  residue. 

1.  Become  red  on  the  addition  of  nitric  acid,  and  form  a  murexide. 

a.  Soliible  in  carbonate  of  potash,  evolving  no  ammonia;  soluble] 
in  caustic  ammonia  or  potash ;  on  the  addition  of  an  excess  of  I  Uric  Acid, 
acid  crystallises  in  angular  crystals,  not  soluble  in  water.  I 

6.  Soluble  in  carbonate  of  potash,  evolving  ammonia  ;  soluble 
in  water  when  boiled ;  solution  in  water  with  a  few  drops  of  am- 
monia, when  evaporated,  crystalhses  in  needles. 

2.  Do  not  become  red  on  the  addition  of  nitric  acid. 


fu;.  379.  Alternatiug  calculus.  The  nucleus 
is  urate  of  ammonia,  mixed  with  oxalate 
of  lime ;  this  is  foUowetl,  first,  by  oxa- 
late of  lime,  secondly  by  uric  acid,  and 
lastly,  by  alternate  layers  of  m-ate  of 
ammonia  and  earthy  phosphates.— After 
Poland. 


Urate  of 
Ammonia. 


a.  Soluble  in  ammonia,  not  crj'stallisiag  when  evaporated  ;  in- " 
soluble  in  carbonate  of  potash ;  dissolves  without  effervescing  in 
nitric  acid,  leaving  a  lemon-coloured  residue ;  soluble  in  strong 
.sulphuric  acid,  not  precipitated  by  dilution. 

6.  Soluble  in  ammonia,  crystallising  in  six-sided  plates  when 
•evaporated ;  soluble  in  strong  caustic  potash ;  the  solution  when 
boiled  for  a  few  moments,  on  the  addition  of  a  drop  of  dilute 
acetate  of  lead,  gives  siilphuret  of  lead. 

c.  With  difficulty  soluble  in  ammonia,  not  crystallising ;  with 
nitric  acid  becomes  bright  yellow ;  solution  in  caustic  potash  pre- 1  Fibrinous 
cipitable  by  acetic  acid  in  an  amorphous  form  ;  emits  an  odom-  of 
burnt  feathers  on  ignition. 


Uric  or 
.Xanthic 
Oxide. 

Cystic  Oxide 
'or  Cystine. 


Fusible 
calculus. 


Alter- 
nating 
calculi. 


Carbonate 
of  lime. 


Pseudo- 
calculi. 


Tests  for 
calculi. 


B.  Not  destroyed  by  heat ;  non-combustible ;  leaving  a  considerable 
residue. 
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Calculus 
in  the 
bladder. 


1.  Soluble  with  hydrochloric  acid;  ellervosces  before  heating ; 
soluble  in  mineral  acids  without  effervcHconce  ;  solution  in  acid] 
when  neutralised,  gives  a  precipitate  with  carbonated  alkalies  and  oxa- 
late  of  ammonia ;  soluble  in  dilute  acetic  acid  with  effervescence.  ' 

2.  Soluble  with  hydrochloric  acid;  effervesces  after  heating ;~i 
soluble  in  mineral  acids  without  effervescence  ;  solution  in  acid 
when  neutralised  gives  a  white  precipitate  with  carbonated  alkalies 
and  oxalate  of  ammonia  ;  insoluble  in  acetic  acid ;  decomposed  by  r 
strong  sulphuric  acid,  yielding  carbonic  acid  and  carbonic  oxide  ; 
and  when  boiled  with  carbonate  of  soda,  oxalate  of  soda  is  found 
in  the  solution  and  precipitated  by  chloride  of  calcium.  / 

3.  Soluble  with  hydrochloric  acid;  do  not  effervesce  either 
before  or  after  heatinsr. 

a.  Solution  in  acid  with  excess  of  ammonia  gives  a  white  i 
crystallme  precipitate ;  with  half  its  bulk  of  phosphate  of  lime  i 
(bone-earth)  is  very  fusible  before  the  blowpipe,  and  gives  off  an  I 
ammoniacal  odour ;  dissolves  in  acetic  acid  without  effervescence.  I 

b.  Solution  in  acid  with  excess  of  ammonia  gives  an  amorphous ) 
precipitate;  with  twice  its  bulk  of  phosphate  of  ammonia  and  f 
magnesia  is  very  fusible  before  the  blowpipe. 

0.  Solution  in  acid  with  excess  of  ammonia  gives  a  white,] 
partly  crystalline,  partly  amorphous  precipitate  ;  without  addition  r 
easily  fusible  before  the  blowpipe.  J 

4.  Not  acted  upon  by  acids  or  alkalies;  fused  with  twice  itsi 
bi:lk  of  carbonate  of  soda  forms  glass.  j 


Carbonate 
of  Lime. 


Oxalate 
of  Lime. 


Phosphate  of 
Ammonia  and 
Magnesia. 

Phosphate 
of  Lime. 

Mixed 
Phosphates. 

Silica. 


Calculus  in  the  bladder  is  a  complaint  wliich  affects  all  ages  and  both 
sexes;  but  by  no  means  equally.    Males  are  far  more  liable  to  be  affected 
than  females  at  all  periods  of  life.    This  seems  due  chiefly  to  the  differences 
in  the  urethra  of  the  two  sexes  ;  for  although  at  a  late  period  of  hfe  we  could 
suppose  that  differences  in  habits  might  account  for  it,  yet  no  such  cause  can 
be  imagined  in  infancy,  where,  however,  the  exemption  of  females  is  quite  as 
striking.    And  renal  calculus,  which  is  the  first  stage  of  most  cases  of  vesical 
calculus,  is  common  enough  in  the  female.    The  cause  of  stone  is  at  present 
unlmown.    It  is  far  more  common  in  some  parts  of  England  than  in  others, 
and  far  more  common  in  some  foreign  countries  than  in  any  part  of  England; ' 
but  the  reason  for  the  difference  is  not  apparent.    If  there  is  any  determin- 
ing cause  in  either  the  air,  water,  diet,  or  habits  of  the  natives  of  the  affected 
districts  it  has  not  as  yet  been  satisfactorily  pointed  out.    Sedentary  habits, 
indulgence  in  acid  intoxicating  drinks,  and  all  other  causes  which  favour  the 
deposit  of  uric  acid  or  oxalate  of  lime  in  the  urine,  may,  of  course,  lead  to 
their  deposit  in  such  quantity  as  to  form  a  stone.    Phosphatic  stones  also 
form  in  the  kidney  under  any  conditions  which  increase  the  elimination  of 
phosphates,  and  in  the  bladder  from  any  inflammatory  condition,  especially 
when  a  nucleus  is  present  on  which  the  phosphates  may  be  deposited  ;  but 
why  stone  should  form  in  little  children  who  seem  to  have  no  reason  for  any 
such  formation,  why  it  should  be  so  comparatively  common  in  the  children 
of  the  poor  and  almost  unknown  in  those  who  are  better  fed  and  tended,  and 
why  it  should  prevail  among  children  in  one  district  while  it  is  hardly  ever 
seen  amongst  those  similarly  circumstanced  and  fed  in  another  part  of  the 
country,  are  questions  to  which  no  answer  has  as  yet  been  given  which  has 
commanded  miiversal  assent,  or  which  has  assumed  any  practical  importance. 

'  So  frequent  is  it  in  the  North-Western  Provinces  of  India,  that  I  have  been  assured 
by  a  surgeon  stationed  there  that  he  has  operated  eight  times  in  the  same  day. 
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The  symptoms  of  stone  in  the  bladder  are  very  much  the  same  whatever  S;y-mptom3 
the  composition  of  the  stone  may  be,  though  the  rougher  and  more  angular 
the  stone  the  more  pronounced  will  be  the  symptoms.  They  are  pain ; 
which  is  of  two  kinds  :  first,  a  sharp  cutting  pain  towards  the  termination  of, 
or  immediately  after,  micturition.  This  is  especially  referred  to  the  end  of 
.the  penis,  and  is  due  to  the  sensitive  mucous  membrane  contracting  on  the 
stone.  It  is  often  in  children  the  cause  of  their  frequently  pulling  the  prepuce 
so  as  to  produce  considerable  elongation  of  it.  In  cases  where  the  stone  is 
encysted  or  the  prostate  enlarged,  this  variety  of  the  pain  due  to  calculus 
may  be  absent,  and  is  often  much  relieved  by  causing  the  patient  to  pass  his 
water  in  a  recumbent  position.  Secondly,  there  is  a  constant  chronic  pain 
in  the  region  of  the  bladder  and  perinaeum,  often  radiating  and  extending 
down  the  back  of  the  thighs,  especially  if  the  stone  is  large,  when  it  is  pro- 
duced by  mechanical  pressure  on  the  nerves  of  the  sacral  plexus.  There  is 
usually  pain  on  making  any  active  exertion,  such  as  running  or  jumping,  or 
jolting  in  a  carriage ;  though  this  is  not  always  the  case,  and  pain  is  some- 
times absent  in  cases  of  very  large  stones,  if  they  fill  the  bladder  and  cannot 
be  moved  about,  unless  they  cause  pain  by  pressing  on  the  sacral  plexus. 
Blood  in  the  water  is,  I  believe,  a  symptom  always  present  at  some  period  or 
other  of  every  case  of  stone,  though  it  may  be  absent  at  the  time  when  the 
case  is  under  examination.  The  htematuria  generally  consists  in  the  passage 
of  a  few  drops  of  bright  blood  after  the  act  of  micturition,  and  is  caused  by 
the  calculus  bruising  the  walls  of  the  bladder  when  they  contract  upon  it. 
There  is  increased  frequency  of  micturition,  and  this  is  especially  noticeable 
during  the  day  whilst  the  patient  is  moving  about,  and  is  not  a  prominent 
symptom  at  night,  when  the  patient  is  quietly  at  rest  and  the  stone  remains 
in  one  position.  In  this  it  differs  from  the  increased  frequency  of  micturition 
J  in  cases  of  enlarged  prostate,  which  is  especially  troublesome  when  the  patient 
is  warm  m  bed.  It  is  due  in  the  first  instance  to  irritation  of  the  walls  of 
the  bladder  from  the  calculus  ;  later  on  to  cystitis.  In  some  cases  there  is 
the  history  of  a  sudden  arrest  or  cessation  of  the  stream  of  urine  during  the 
act  of  micturition.  This  is  produced  by  the  stone  rolling  to  the  neck  of  the 
bladder  and  mechanically  obstructing  the  orifice  of  the  urethra.  It  may 
usually  be  overcome  by  a  change  in  position  on  the  part  of  the  patient  ;  i.e. 
by  his  assuming  the  recixmbent  position,  when  the  stone  will  roll  away  again 
from  the  orifice.  There  is  often  a  good  deal  of  straining  at  stool,  leading  to 
prolapsus  of  the  rectum  in  children.  Finally,  sooner  or  later  cystitis  will  be 
set  up,  and  will  be  attended  with  a  great  aggravation  of  the  symptoms.  The 
desire  to  pass  water  will  be  greatly  increased,  and  various  morbid  products 
will  be  found  in  it ;  blood  will  appear  in  larger  quantities  ;  pus  and  mucus 
also  will  be  present.  Many  of  these  symptoms,  however,  may  be  produced 
;by  mere  irritation  of  the  bladder,  and  the  evidence  of  the  sound  is  necessary 
before  we  can  pronounce  definitely  on  the  presence  of  stone.  And  even  this 
is  not  always  conclusive.  There  may  be  a  stone,  but  from  some  accidental  Ambigui- 
imphcation  in  the  walls  of  the  bladder,  or  from  its  being  contained  in  a  cyst 
(as  in  Fig.  392),  the  sound  may  fail  to  strike  it.'  The  latter  is  a  very  rare  forstoal 
compHcation,  but  the  former  is  common  enough.  We  constantly  see  patients 
who  have  been  sounded,  and  the  surgeon  has  felt  the  stone  ;  but  on  proceed- 
ing to  operate  he  cannot  feel  it.    Beheving  that  either  the  stone  has  been 

'  Cases  also  have  been  recorded  where  the  stone  has  been  so  covered  over  by  soft 
semi-solid  matter  from  the  bladder  that  it  has  not  been  detected  by  the  sound.  See 
Harrison,  'Lectures  on  Disorders  of  the  Urinary  Organs,'  p.  157, 
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passed  by  the  urethra,  or  that  he  has  made  a  mistake,  he  puts  off  the 
operation,  and  the  next  time,  or  even  after  several  such  trials  (I  have  known 
as  many  as  five),  the  stone  has  been  felt  and  removed.  When  therefore  tlj( 
symptoms  are  well-marked,  the  surgeon  should  not  too  confidently  pronounce 
that  there  is  no  stone  merely  because  he  cannot  feel  it.  Again,  there  have 
been  cases  (and  I  confess  it  has  occurred  to  myself,  even  when  assisted  by  very 
able  colleagues)  in  which  the  sensation  commmiicated  to  the  sound  by  some- 
thing lying  outside  the  bladder  has  so  exactly  resembled  that  of  a  stone  that 
the  bladder  has  been  cut  into  and  no  stone  found.  This  mortifying  error  is 
caused  by  the  sound  striking  some  point  of  bone — I  believe,  generally  the  spine 
of  the  ischium  ;  others  say  the  sacro-vertebral  angle.  Bearing  this  in  mind, 
it  is  unsafe,  I  think,  to  operate  for  stone  unless,  as  well  as  the  sensation,  the 
ring  of  the  stone  has  been  heard,  or  the  stone  has  been  felt  (as  it  sometimes 
may)  with  the  finger  in  the  rectum.  The  ring  or  sound  communicated  to 
the  instrument  by  striking  a  stone  is  of  course  decisive.  It  varies  in  loudness. 
When  a  large  hard  stone  (as  of  uric  acid)  is  fairly  struck  with  the  point  of 
the  sound  it  rings  so  loudly  as  to  be  audible  at  a  good  distance  ;  when  the 
calculus  is  soft  and  phosphatic,  or  the  sound  cannot  be  removed  freely  in  the 
bladder,  the  rmg  will  not  be  so  distinct. 
Forms  of  A  few  words  may  be  useful  about  sounds.   The  instrument  in  common  use 

is  a  sohd  polished  steel  bougie,  the  shape  of  a  common  catheter,  made  in  one 
piece  with  a  smooth  flat  handle.  It  has  the  disadvantage  that  in  consequence 
of  its  comparatively  large  curve  the  point  is  directed  so  far  upwards  that  it 
might  ride  over  the  stone  and  fail  to  strike  it ;  especially  if  there  be  any  en- 
largement of  the  prostate,  behind  which  the  stone  lies  in  a  kind  of  pouch. 
Then,  again,  it  is  often  desirable,  if  the  stone  has  not  been  hit  at  once,  to  vary 
its  position  by  emptying  the  bladder,  or,  on  the  other  hand,  to  distend  the 
bladder  with  water,  and  so  disengage  its  walls  from  the  stone.  All  these 
desiderata  are  accomplished  by  the  beaked  catheter-sound.  This  is  a  catheter 
with  a  small  bore  and  an  enlarged  or  '  lobbed  '  extremity.  It  has  the  length  • 
and  the  curve  of  a  lithotrite ;  i.e.  it  is  straight  till  within  about  one  and  a 
half  inch  of  its  end,  where  it  is  turned  up  so  as  to  form  a  '  beak.'  There  is 
a  stopcock  near  its  handle,  and  the  handle  itself  is  a  sort  of  flat  shield  on 
.which  the  finger  and  thumb  can  easily  rest,  and  can  accurately  appreciate 
sensations  from  any  object  which  the  beak  may  touch.  The  smallness  of 
its  shaft  as  compared  with  its  end  renders  it  much  more  movable  in  the 
urethra  and  neck  of  the  bladder  than  the  common  sound  is.  If  introduced 
with  the  stopcock  closed,  it  acts  as  a  common  sound,  but  its  small  end  can 
be  more  easily  applied  to  every  part  of  the  bladder,  or  can  be  reversed  so  as 
to  feel  behind  the  prostate.  By  opening  the  stopcock  it  is  converted  into  a 
catheter,  and  as  the  bladder  is  emptied  the  stone  often  drops  down  and  the 
sound  touches  it,  and  then  if  the  surgeon  thinks  right  an  injecting  syringe  can 
be  applied,  and  the  bladder  filled  to  distension  and  carefully  investigated. 

In  sounding  a  patient,  he  should  be  laid  on  his  back,  with  a  thick  cushioji 
under  the  buttocks,  so  as  to  raise  the  pelvis  and  cause  the  stone  to  roll  towards 
the  upper  part  of  the  bladder,  where  it  is  most  easily  detected.  The  surgeon 
should  stand  on  the  left  side  of  his  patient,  and  if  there  is  any  difliculty  in 
finding  the  stone,  the  forefinger  of  the  left  hand  should  be  introduced  into 
the  rectum,  which  will  much  facilitate  the  exploration.  In  fact,  in  the 
majority  of  cases,  if  the  stone  is  of  any  size  it  may  be  felt  through  the 
rectum  by  the  finger  with  the  greatest  facihty.  I  have  felt,  in  a  child,  a 
stone  noi  much  biggpr  than  a  pea  by  this  means.   In  the  event  of  the  surgeon 
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teing  unable  to  detect  a  stone,  and  the  rational  symptoms  are  well  marked, 
lie  should  not  give  a  decided  opinion  on  the  case,  but  should  repeat  his  exami- 
nation on  some  future  day.  For  it  will  often  be  found  that  a  stone  which 
cannot  be  detected  at  a  first  exploration  may  be  on  some  subsequent 
occasion. 

Calculi  are  often  numerous,  and  it  is  very  desirable  to  ascertain  if  possible 
with  some  approach  to  precision  what  the  size  of  the  stone  is,  and  whether 
there  is  only  one  or  several  in  the  bladder.  An  experienced  surgeon  will 
usually  form  a  tolerably  correct  idea  of  the  size  of  a  stone  from  striking  it, 
and  examination  with  the  sound  will  sometimes  enable  him  also  to  guess  at 
the  presence  of  more  than  one  stone,  but  the  only  sure  way  to  ascertain  either 
of  these  particulars  is  to  sound  with  the  lithotrite.  By  catching  the  stone 
in  one  or  two  positions  an  accurate  idea  of  its  size  is  obtained,  and  often  the 
surgeon  having  one  stone  in  the  grasp  of  the  forceps  can  distinctly  ascertain 
the  presence  of  another. 

The  endoscope,  a  tube  illuminated  by  a  lamp  at  its  extremity  and  closed 
by  a  piece  of  glass,  was  introduced  some  years  since  as  a  means  of  looking 
down  the  urethra  and  seeing  the  face  of  a  stricture  or  the  wall  of  the  bladder, 
and  some  surgeons  have  professed  thus  to  be  able  to  determine  the  presence, 
nature,  size,  and  number  of  foreign  substances  in  the  bladder ;  but  the 
difficulty  of  the  investigation  is  so  great,  and  the  portion  of  tissue  seen  at 
one  time  is  so  minute,  that  I  believe  I  am  not  wrong  in  saying  that  the 
endoscope  has  been  for  some  time  generally  disused.  Recently,  however,  an 
improved  instrument  has  been  invented  by  Leiter  of  Vienna,  by  which  an 
electric  illumination  of  the  male  urethra  by  means  of  a  new  incandescent 
lamp  can  be  made,  which  with  longer  cannulae  might  be  made  available  for 
exploration  of  the  bladder. ^ 

If  the  symptoms  of  stone  be  allowed  to  persist  unrelieved  the  patient 
usually  dies  from  general  disorganisation  of  the  urinary  organs,  the  result  of 
obstruction  and  inflammation  ;  sometimes  from  pyjemia,  brought  on  by  phle- 
bitis of  the  veins  around  the  prostate  ;  sometimes  by  ulceration  and  perfora- 
tion of  the  bladder. 2  In  any  case  the  mode  of  death  is  a  very  painful  one, 
and  it  is  desirable  to  attempt  the  removal  of  the  stone  even  hi  cases  where 
the  surgeon  feels  that  there  is  but  little  chance  of  success. 


Methods  of 
appreciat- 
ing the 
size  and 
number  of 
stones. 


Tlie  endo- 
scope. 


Termina- 
tions of 
stone. 


Two  methods  only  are  at  present  known  for  removing  calculi.  Chemical  Operations 
solvents  have  been  sought  for  centuries  ;  sometimes  it  has  been  believed  that  ^""^ 
.  the  discovery  has  at  last  been  made ;  the  electric  current  also,  it  has  been 
imagined,  might  be  used  for  their  disintegration  ;  but  hitherto  all  such  plans 
have  failed,  and  though  it  seems  most  probable  that  ultimately  stones  will 
be  dissolved  in  the  bladder,  we  have  at  present  to  deal  with  lithotomy  and 
lithotrity. 

The  preference  of  one  method  to  the  other  is  regulated  on  some  such 
general  rules  as  these  : — 

1.  In  male  children  lithotomy  is  very  successful— in  fact  so  successful 
that  until  very  recently  lithotrity  has  scarcely  ever  been  resorted  to  and  has 
been  regarded  as  not  very  appropriate,  in  consequence  of  the  small  size  of 
the  urethra  and  the  irritability  of  the  bladder.    Within  the  last  few  months, 


Compari- 
son of  li- 
thotomy' 
and  litho- 
tritv. 


'  See  a  paper  by  Mr.  Hurry  Fcnwick,  '  Brit.  Med.  Journ.'  March  8,  1S,S8,  p.  -IC'i. 
-  Stones  have  been  known  to  travel  by  ulceration  through  the  bhuldor  into  the  scro- 
tum or  perinajum,  from  which  they  have  been  extracted  by  an  incision. 
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however,  Surgeon-Major  Keegan,»  Mr.  Walsliam,'^  and  others  have  strongly 
advocated  htholapaxy,  as  employed  by  Bigelow  in  the  adult  for  stone  in 
young  children.  The  chief  arguments  in  favour  of  this  operation  which 
these  surgeons  deduce  are— (1)  the  absence  of  the  risks  attending  all  cutting 
operations ;  (2)  the  rapidity  of  the  cure,  the  patient  being,  in  the  great 
majority  of  cases,  convalescent  the  day  after  the  operation  ;  (3)  tlie  advan- 
tage that  the  genito-urinary  organs  remain  intact,  and  the  danger  of  emas- 
culation in  consequence  of  interfering  with  the  ejaculatory  ducts  is  avoided. 
This  latter  advantage  does  not  apply,  of  course,  in  cases  of  supra-pubic  litho- 
tomy ;  but  in  these  cases  it  is  said  that  litholapaxy  possesses  the  special 
advantage  of  the  absence  of  all  after-annoyance  from  the  urine  escapin:.' 
through  the  supra-pubic  wound,  should  primary  union  not  occur.  Tin 
recorded  cases  have  abundantly  proved  that  the  operation  can  be  performed 
without  great  risk,  and  that  the  objection  which  has  been  raised  that  the 
urethra  and  bladder  in  the  child  are  too  small  to  permit  of  the  manipulation 
of  the  necessary-sized  instrument  can  no  longer  be  urged ;  but  I  think  we 
require  a  more  extended  experience  before  definitely  determining  to  abandon 
lithotomy  in  the  majority  of  cases  of  stone  in  early  life.  I  have  no  douljt 
that  the  prolonged  operation  and  the  amount  of  injury  which  may  be  done  to 
the  coats  of  the  bladder  will  produce  in  some  cases  special  dangers,  which  may 
be  found,  with  a  more  extended  experience,  to  comiterbalance  the  advantage  - 
which  are  claimed  for  litholapaxy,  and  I  am  still  of  opinion  that  for  stones  of 
any  considerable  size  in  childhood  lithotomy  is  the  best  and  safest  course. 

2.  Stricture  of  the  urethra  does  not  prevent  the  operation  of  lithotrity. 
For  if  the  symptoms  are  not  urgent  the  stricture  may  be  first  cured  and 
then  the  operation  of  lithotrity  proceeded  with.  Mr.  Buckstone  Brown, 
in  cases  of  stone  with  long-standing  organic  stricture,  recommends  rapid 
dilatation  by  means  of  a  series  of  conical  highly  polished  steel  sounds,  and 
then  lithotrity  at  a  single  sittmg.  If,  however,  the  strictm-e  is  associated 
with  an  irritable  condition  of  the  urethra  and  bladder,  it  is  highly  unfavour- 
able for  the  success  of  the  crushing  process,  and  the  operation  is  not  to  be 
recommended.  Enlargement  of  the  prostate,  especially  if  only  moderate, 
does  not  contra-indicate  lithotrity,  though  it  may  be  an  element  in  the  judg- 
ment which  the  surgeon  will  form  in  a  dubious  case. 

3.  Lithotrity  has  no  chance  of  success  in  patients  suffering  from  extensivi 
renal  disease.    It  is  true  that  such  patients  usually  die  after  lithotomy,  bii 
if  it  is  judged  necessary  to  perform  any  operation  at  all,  lithotomy  is  on  tbr 
whole  the  best. 

4.  In  cases  of  very  large  or  very  numerous  stones  the  lithotrite  may 
perhaps  not  have  room  to  work.  Such  cases  must  be  dealt  with  by  lithotomy, 
and  even  when  the  stone  does  not  fill  the  bladder,  but  still  is  so  large  thnt 
it  would  require  numerous  sittings,  and  the  patient  is  at  all  irritable,  it  i- 
doubtful  which  is  best.  The  composition  and  hardness  of  the  stone  were  ques- 
tions of  much  importance  in  the  old  method  of  lithotrity  by  repeated  sittings, 
since  a  large  concretion  can  be  rapidly  broken  up  if  it  consists  chiefly  of  sotf 
phosphates,  and  the  ddbris  will  pass  with  but  little  pain  ;  whereas  a  uric  aciil 

'  'Indian  Medical  Gazette,'  1884-80.  Of  42  cases  all  the  stones  were  removed  at  : 
single  sitting,  except  in  one  case,  which  was  the  only  fatal  one.  Here  the  stone  wn- 
formed  round  a  piece  of  wood,  a  fact  which  would  have  contra-indicated  lithotrity  if  h 
had  been  known.  The  boy  died  after  the  third  attempt.  All  the  patients  were  und(  i 
twelve  years  of  age.  Twenty  were  under  six.  The  youngest  was  only  one  year  and  niiv 
months  old. 

2  '  Clin.  Soc.  Trans.'  vol.  xix.  p.  240.  >  '  Lancet,'  Nov.  10,  1883,  p.  810. 
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or  oxalate  of  lime  stone  is  broken  into  sharp  fragments,  many  of  them  of 
considerable  size,  very  apt  to  lodge  in  the  urethra  or  to  inflame  the  coats  of 
the  bladder. 

The  operations  of  lithotomy  are  numerous.    The  one  most  frequently  J^^*®'^ 
adopted  in  England  is  the  lateral  operation,  which  accordingly  I  shall 
describe. 

The  perinaeum  is  to  be  shaved  if  necessary.  The  staff  is  then  to  be 
passed,  and  the  patient  is  to  be  drawn  to  the  edge  of  the  table  with  the  but- 


PiG  380  A  dissection  of  the  perinreum,  sliowing  the  position  of  the  bulb  of  the  urethra  and  the  floor  of  the 
ischio-rectal  fossa.  (After  Ph-rie.)  The  iucisiou  in  lateral  lithotomy  is  commenoed  just  over  the  bulb, 
but  the  operator  makes  that  part  of  the  incision  superficial,  so  that  the  bulb  and  its  artery  escape.  He 
divides  the  floor  of  the  ischio-rectal  fossa  (the  anterior  fibres  of  the  Levator  ani),  and  reaches  the  mem- 
branous part  of  the  urethra,  as  showu  in  the  next  figure. 

tocks  shghtly  projecting  over  the  edge,  the  feet  and  hands  secured  together, 
the  hand  grasping  the  dorsum  of  the  foot.  They  are  secured  either  with  the 
garters  or  shackles.'    The  knees  are  held  apart,  the  patient's  body  kept  quite 

'  The  '  lithotomy  position  '  is  used  in  many  operations  on  the  genital  organs  both  of 
the  male  and  female.  Three  methods  are  in  use  for  maintaining  the  patient  in  this 
attitude,  i.e.  in  the  sitting  posture  with  the  feet  grasped  in  the  hands,  and  the  knees 
widely  separated.  1.  The  lithotomy-garters,  two  bandages  of  some  firm  webbing  about 
eight  yards  long  and  terminating  in  a  loop.  The  whole  bandage  is  first  passed  through 
the  loop,  and  into  the  loop  so  formed  the  forearm  is  passed  and  it  is  drawn  tight.  Then 
the  hand  is  made  to  grasp  the  foot  and  the  bandage  is  wound  around  them  in  successive 
turns  of  figure  of  8,  and  the  end  firmly  pinned.  2.  The  '  shackles  '  consist  of  a  leather 
foot-piece  securely  laced  over  the  ankle,  and  a  leather  band  around  the  wrist.  To  the 
foot-piece  is  attached  a  ring,  and  to  the  wrist-piece  a  hook.  The  pieces  are  put  on  while 
the  patient  is  taking  the  anresthetic,  and  when  he  is  insensible  he  is  put  in  the  proper 
position  and  the  hook  passed  into  the  ring.  3.  Mr.  Clover  invented  a  very  handy  crutch 
— a  piece  of  iron  about  two  feet  long,  ending  at  either  side  in  a  bend  to  which  a  strap  is 
attached.  The  thighs  being  flexed  on  the  abdomen  and  abducted,  are  supported  by  the 
bent  ends,  and  prevented  from  moving  by  the  straps,  and  thus  are  kept  bent  and  open. 
Of  the  three  plans  the  shackles  are  much  superior  to  the  lithotomy  garters,  being  less 
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perpondiciilai-  to  the  table,  the  staif  held  vertical  by  a  steady  assistant,  wiil, 
its  point  well  ill  the  bladder,  and  if  possible  resting  on  the  stone.  Then  ai, 
incision  is  made  from  the  loft  side  of  the  central  point  of  the  raphe  to  tJi. 
point  midway  between  the  anus  and  the  tuber  ischii  and  drawn  backwaid 
into  the  ischio-rectal  region  as  far  as  is  judged  necessary.  This  incision 
should  divide  the  skin  and  superficial  parts.  The  surgeon  then  puts  his  leii 
forefinger  into  the  upper  angle  of  the  wound,  deepens  the  incision  till  he  can 
distinctly  feel  the  groove  of  the  stafi',  puts  the  point  of  his  knife  into  tl.r- 
groove,  and  then  pushes  the  knife  on  till  it  reaches  the  bladder.  Havin 
reached  the  bladder  he  withdraws  the  knife,  enlarging  the  wound  a  httle  as 
he  does  so,  by  lateraHsing  the  edge  of  the  knife  and  pressing  it  a  httle  on  tho 
parts.  Then  he  pushes  his  left  forefinger  along  the  concavity  of  the  staff  tii  1 
it  reaches  the  bladder,  which  it  will  do  if  he  have  made,  the  wound  fre. 


Fio.  381.  The  second  step  of  the  operation  for  stone.  The  knife  entering  the  groove'of  the  staff  in  tlic 
membranous  portion  of  the  urethra.— After  Pirrie. 

enough.  Having  placed  his  forefinger  on  the  stone  he  withdraws  the  staft'. 
and  passes  the  forceps  along  the  upper  side  of  his  finger.  When  the  forceps 
have  reached  the  bladder  he  opens  the  blades,  and  then  a  gush  of  urine  occurs. 
The  stone  is  often  thus  carried  into  the  grasp  of  the  forceps  ;  otherwise  it  must 
be  felt  for,  the  forceps  applied  to  it  (taking  care  that  the  coats  of  the  bladder 
are  not  caught  also),  and  the  stone  then  withdrawn  in  the  axis  of  the  pelvis. 
If  it  is  not  very  large  there  is  no  difiiculty  about  this ;  but  if  it  is,  gradual 
dilatation  of  the  Avound  with  the  stone  and  forceps  by  a  sort  of  corkscrew 
motion  is  necessary.  After  the  stone  has  been  removed  the  bladder  should 
always  be  carefully  searched  to  see  whether  there  is  another. 

troublesome  to  apply  and  more  secure  from  slipping.  Mr.  Clover's  crutch  is  very  easily 
and  quickly  applied,  and  answers  its  purpose  very  well  ;  but  does  not,  I  think,  keep  the 
patient  quite  so  steady.  When  none  of  these  apparatus  is  at  hand  conunon  bandages 
will  do  very  wel',  applied  like  the  lithotomy  garters. 
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A  few  words  about  each  step  of  this  operation  are  necessary. 

Li  the  first  place,  it  is  essential  that  the  stone  should  be  felt  with  the  staff 
itself  upon  which  the  surgeon  is  to  make  his  incision.  It  is  not  enough  that 
a  calculus  has  been  felt  on  the  previous  occasion,  nor  even  with  another 
instrument  while  the  patient  is  on  the  table.  In  order  to  be  certain  that  the 
stone  is  really  present  and  the  staff  properly  lodged  in  the  bladder,  the  stone 
should  be  struck  with  the  staff'  itself. 

As  to  the  shape  of  the  staff  there  are  different  fashions.  Most  surgeons 
use  a  staff  of  the  same  shape  as  a  catheter.  At  Guy's  Hospital,  the  '  straight ' 
staff  (which,  however,  is  not  accurately  straight)  is  preferred,  the  supposed 
advantage  being  that  there  is  less  risk  of  the  knife  slipping  out  of  the  groove. 
But  as  this  ought  never  to  happen  in  careful  hands,  and  the  straight  staff  is 
more  difficult  to  find  in  the  perinasum,  I  fail  to  see  any  advantage  which  it 
has  ;  nor  can  I  see  the  necessity  of  making  the  groove  on  the  side  instead  of 
in  the  centre  of  the  staff'.  The  rectangular  staff  was  for  some  time  in  favour 
with  some  good  surgeons,  but,  I  believe,  is  now  generally  disused.  It  has  the 
great  drawback  of  being  very  awkward  to  pass,  and  very  hable,  therefore,  to 
make  a  false  passage— a  drawback  very  imperfectly  counterbalanced  by  its 
advantage,  that  its  angle  is  easily  found  in  the  perinajum.i  ^.s  for  the 
position  of  the  staff  in  the  bladder,  some  surgeons  direct  that  it  should  be 
iuclmed  to  the  left  side,  in  order  to  present  its  groove  more  readily  to  the 
operator.  This  seems  to  me  a  matter  of  indifl'erence  ;  the  main  point  is 
that  it  shall  be  steady  and  not  shp  out  of  the  bladder,  and  this,  I  think,  is 
best  secured  if  the  assistant  holds  it  vertically,  hooking  it  against  the  pubes. 
The  main  dangers  in  the  operation  are  as  follows  : — 

There  may  be  unavoidable  hasmorrhage  from  some  unusual  distribution  of  l^^«^°g"'3 
the  arteries.    This  proceeds  generally  from  the  internal  pudic  furnishing  an  operatioi 
accessory  internal  pudic,  instead  of  bifurcating  in  its  usual  position  under 
cover  of  the  ramus  of  the  ischium,  or  from  an  abnormal  course  of  the  artery 
of  the  bulb.    Again,  very  free  hfemorrhage  may  take  place  in  old  persons 
from  the  veins  about  the  prostate  and  neck  of  the  bladder.     The  only  thing 
that  can  be  done  is  to  tie  any  divided  artery  if  possible,  or,  if  the  vessel  cannot 
be  secured,  to  hasten  to  complete  the  operation,  and  then  plug  the  wound  with 
'  the  petticoat  plug,'  i.e.  a  large  catheter  or  tube  passed  through  a  piece  of 
stout  cloth  into  which  a  quantity  of  lint  is  pressed  sufficient  to  fill  and  make 
considerable  pressure  on  the  sides  of  the  wound.    Avoidable  htemorrhage 
proceeds  generally  from  the  artery  of  the  bulb  if  the  wound  be  deepened  too 
much  at  its  front  part,  for  it  must  be  recollected  that  the  incision  commences 
over  the  position  of  the  artery.    But  in  children  this  artery  is  so  small  that 
its  division  is  of  no  consequence  ;  in  fact,  I  believe  that  it  is  almost  always 
divided.  It  is  said  that  the  internal  pudic  may  be  cut  if  the  incision  is  extended 
too  far  outwards  ;  but  this  seems  impossible  if  the  artery  occupies  its  natural 
situation,  and  probably  in  the  cases  in  which  this  has  happened  the  artery 
has  been  abnormal.   The  great  danger  in  lithotomy  is,  that  the  urethra  should 
be  broken  across  and  pushed  before  the  finger  into  the  pelvis  ;  or  that  the 
knife  should  leave  the  groove  of  the  staff",  and  so  the  incision  be  made,  not  into 
the  bladder,  but  between  it  and  the  rectum.    In  either  case  the  surgeon  does 

'  If  the  rectangular  staff  is  ever  to  be  used,  the  apparatus  invented  by  Dr.  Buchanan 
should  be  employed.  In  this  apparatus,  after  the  stah'  is  lodged  in  the  bladder  a  director 
is  fixed  on  to  it  which  terminates  in  a  point.  Tliis  point  pierces  the  perinteum  and  is 
received  into  a  hole  in  the  angle  of  the  stall  The  surgeon  has  now  nothing  to  do  but 
follow  the  groove  of  the  director  straight  into  the  bladder. 
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not  reach  the  Madder,  and  I  Imve  Been  cases  in  which  an  inexperienced  htho- 
tomist  under  these  cn-cumstances,  beheving  tlmt  ho  liad  reached  the  bladder 
.V  thdrew  the  statf  and  n.  one  case  was  obhged  to  give  up  the  operation 
altogether  ;  ni  another,  completed  it  by  the  help  of  a  senior  colleague,  but 
with  great  risk  and  diftculty.   This  is  avoided  by  making  the  incision  int;  the 
staft  free  enough  to  admit  the  finger,  and  never  letting  the  point  of  the  knife 
quit  the  groove  as  it  is  being  pushed  into  the  bladder,  nor  taking  the  staff  out 
till  the  finger  is  m  actual  contact  with  the  stone.    One  of  the  great  difficulties 
m  lithotomy  in  little  children  is  to  make  the  incision  large  enough  to  admit 
tlie  linger  without  wounding  the  rectum  or  other  parts  around.    Much  has 
been  said  as  to  the  danger  of  incising  the  whole  of  the  prostate  and  thus 
laymg  open  the  cellular  tissue  beneath  the  recto-vesical  fascia,  whereby  it  is 
supposed  the  urine  from  the  bladder  is  admitted  into  the  meshes  of  the  eel- 
Mar  tissue,  mfiltrating  it  and  producing  diffuse  celluHtis.   This  doctrine  rests 
on  high  authority,  yet  it  has  been  much  questioned.    In  children  the  whole 
prostate  must  necessarily  be  divided,  for  the  gland  is  too  small  to  allow  an 
entrance  to  the  bladder  otherwise  ;  yet  children  never  suffer  from  the  diffuse 
suppuration  which  is  supposed  to  be  the  result  of  such  division.    The  danger 
of  urmary  mfiltration  in  hthotomy  consists  in  opening  up  the  recto-vesical 
tascia,  where  it  forms  the  lateral  true  hgaments  of  the  bladder,  and  so  per- 
mittmg  the  mfiltration  of  urine  to  take  place  into  the  loose  sub-peritoneal 
tissue.    An  incision  may  therefore  be  carried  through  the  prostate  up  to  the 
very  neck  of  the  bladder  without  doing  any  harm,  provided  that  it  does  not 
pass  up  to  the  recto-vesical  fascia ;  and  though  it  is,  no  doubt,  prudent 
not  to  carry  the  deep  incision  further  than  is  absolutely  necessary,  yet  it 
appears  to  me  safer  in  the  case  of  large  stones  to  make  a  sufficient  mcision 
than  to  lacerate  the  prostate  and  the  neighbouring  tissues,  as  is  often  done 
m  such  cases.   F or  small  stones  a  very  moderate  incision,  dilated  by  the  fore- 
finger, suffices  ;  for  larger  calculi  a  freer  cut  is  required,  or,  if  the  stone  sticks 
in  the  mcision,  a  blunt-pointed  straight  bistoury  may  be  passed  along  it  and 
the  constricting  parts  nicked  here  and  there. 

When  the  finger  is  placed  on  the  stone,  the  latter  may  be  so  small  and 
smooth  as  not  readily  to  be  grasped  by  the  forceps.  The  scoop  is  then  very 
useful.  This  IS  an  instrument  exactly  resembling  a  small  spoon  with  a 
very  long  handle.  It  is  slipped  under  the  stone,  which  is  held  m  it  by  the 
forefinger. 

When  the  operation  is  over  some  surgeons  always  pass  in  a  straight  tube, 
which  IS  tied  in  ;  but  this  is  not  necessary,  except  in  order  to  repress  hfemor- 
rhage,  as  stated  above. 

The  rectum  is  to  be  unloaded  before  the  operation,  and  will  then  almost 
certainly  escape  injury  if  the  surgeon  is  moderately  dexterous.  A  gentle 
purge  should  be  given  on  the  second  night  before  operation,  and  the  lower 
bowel  should  be  completely  emptied  by  an  injection  exhibited  about  eight  hours 
before  the  operation.  This  will  both  unload  the  bowel  and  prevent  the  patient 
being  disturbed  for  a  day  or  two  afterwards.'  If  it  should  happen  that  the 
rectum  is  injured  the  wound  in  it  should  be  united  if  possible,  and  may  very 
probably  heal ;  otherwise  the  resulting  fistula  is  very  intractable  (see  below). 

The  after-treatment  is  very  simple.  The  urine  runs  into  some  tow  or 
carded  oakum  placed  beneath  the  patient  and  frequently  changed  ;  and  if  he 
is  irritable  he  is  to  be  kept  tolerably  under  the  infiuence  of  opium! 

'  In  children  the  rectum  often  protrudes  during  the  operation.    This  gets  it  more  out 
of  the  way,  and  the  advice  usually  given  to  repress  the  prolapsus  is  undoubtedly  wrong. 
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The  main  causes  of  death  after  hthotomy  are  pyjemia,  heemorrhage,  peri-  Causes  of 
tonitis,  dift'use  inflammation,  and  sinking  from  renal  disease.   The  operation,  lithotomy! 
particularly  when  protracted,  as  in  the  case  of  very  large  stone,  may  prove 
fatal  by  the  immediate  shock. 

The  danger  of  the  operation  depends  mainly  on  three  things  :  the  state  of 
the  general  health,  and  especially  of  the  urinary  organs,  the  age  of  the  patient, 
and  the  size  of  the  stone.  In  persons  of  almost  any  age,  who  are  of  sound 
constitution,  and  in  whom  the  kidneys  are  healthy  and  the  bladder  not  ex- 
tremely degenerated,  Hthotomy  is  a  very  successful  operation.  In  children 
death  is  very  rare  ;  the  small  proportion  (about  5  per  cent,  on  an  average)  who 
die  being  chiefly  weakly  infants  exhausted  by  previous  suffering  or  labouruig 
under  visceral  disease.  But  when  the  stone  is  of  large  size  and  there  are 
evidences  of  very  acute  inflammation,  that  inflammation  has  usually  extended 
to  the  ureters  and  kidneys,  and  any  slight  injury  would  probably  prove  fatal ; 
still  more  the  formidable  operation  by  which  alone  a  large  stone  can  be  re- 
moved. The  inference  is,  that  no  delay  is  admissible  in  cases  of  stone.  When 
the  symptoms  become  more  accurately  known  to  the  public,  and  the  necessity 
of  seeking  competent  advice  at  an  early  period  is  generally  recognised,  stones 
will  be  disposed  of  when  of  small  size  by  lithotrity,  lithotomy  in  the  adult  will 
become  an  even  rarer  operation  than  at  present,  and  stone  will  be  only  rarely 
a  cause  of  death. 


After  the  operation  for  stone ,  a  fistulous  communication  may  be  left  between  Recto- 
either  the  bladder  or  urethra  and  the  rectum.  The  latter  is  far  more  common,  and^recto- 
for  the  wound  in  the  neck  of  the  bladder  generally  heals,  and  the  patient  re- 
gains  the  power  of  retaining  his  urine ;  but  it  passes  into  the  rectum  and 
becomes  a  source  of  constant  annoyance  and  irritation.  Eecto-urethral  fistula 
occurs  also  (as  mentioned  above)  from  prostatic  abscess,  though  rarely ;  and 
I  have  known  it  follow  on  too  free  incisions  for  anal  fistula.  It  has  been  known 
also  as  a  consequence  of  ulceration  of  the  urethra  behind  a  stricture,  or  as  a 
complication  of  stricture  of  the  rectum.  The  cvire  is  by  no  means  easy.  If 
the  catheter  can  be  passed  into  the  bladder  without  going  into  the  rectum,  the 
urme  should  be  drawn  off  in  this  way  every  time  the  patient  wants  to  make 
water,  or  he  should  be  instructed  always  to  make  water  lying  on  his  face  ;  and 
a  few  weeks'  perseverance  in  this  treatment  may  be  successful — the  edges  of 
the  fistula  being  stimulated  with  the  tinct.  lyttse  or  the  galvanic  cautery.  But, 
unluckily,  it  is  only  in  rare  cases  tha^t  this  can  be  done.  In  some  cases  a 
cure  may  be  obtained  merely  by  stimulating  the  edges  of  the  sinus  with  the 
galvanic  cautery,  with  or  without  division  or  stretching  of  the  sphincter  ani.'- 
On  the  failure  of  such  measures  a  plastic  operation  is  necessary,  and  this,  of  all 
other  plastic  proceedings,  seems  tome  one  of  the  most  disappointing.  It  may 
be  performed  in  one  of  two  ways.  The  patient  (under  chloroform  or  not)  is 
placed  in  the  prone  position  with  his  legs  separated  and  hanging  over  the 
table.  A  duckbill  speculum  in  the  rectum  exposes  the  fistula,  which  is  to  be 
pared  and  its  edges  united,  and  a  catheter  passed  into  the  bladder  and  kept 
open,  so  that  the  urine  shall  flow  out  constantly.  If  this  fails  the  surgeon 
may  lay  the  parts  freely  open  into  the  anus,  endeavour  to  separate  the  urethra 
from  the  rectum,  and  unite  the  tissues  over  a  catheter  passed  into  the  bladder, 
so  as  to  close  the  urethra  and  leave  the  rectal  wound  to  granulate.  I  have, 
however,  treated,  and  seen  others  treat,  these  fistula;  after  lithotomy,  and,  I 
confess,  with  very  little  success. 

'  Sae  Birmingham,  '  New  York  Med.  Journ.'  Feb.  1886. 
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The  lateral  operation  appears  to  me  to  be  the  best  suited  for  all  ordinary 
cases.  In  some  instances,  however,  where  the  stone  seems  impacted  in  the 
urethra  or  neck  of  the  bladder  (as  seen  in  Fig.  894),  the  median  operation 
(which  often  bears  the  name  of  Mr.  Allarton,  in  consequence  of  his  having 
revived  it  and  recommended  its  general  adoption)  maybe  preferred,  and  it  is 
also  an  easy  and  ready  way  of  removing  small  stones  in  childhood. 

A  grooved  staff  is  passed  into  the  bladder  ;  the  left  forefinger  in  the  rectum 
feels  the  groove  just  as  it  disappears  in  the  prostate  gland.  The  surgeon 
plunges  the  point  of  his  Imife  into  the  groove,  at  or  near  this  point,  holding 
the  edge  upwards,  and  taking  care  not  to  perforate  the  rectum.  He  pushes 
the  knife  on  a  little  way  so  as  just  to  nick  the  prostate  gland,  and  withdraws 
it,  making  at  the  same  time  a  free  division  of  the  raphe  of  the  perinajum, 
leaving  a  conical  wound,  at  the  bottom  of  which  the  groove  of  the  staff  is 
exposed.  A  director  is  then  passed  along  the  groove  of  the  staff  into  the 
bladder,  and  when  the  stone  has  been  felt  with  this  director  the  staff  maybe 
withdrawn.  A  pair  of  dilating  forceps  are  passed  along  the  director,  and  the 
wound  dilated  until  the  finger  passes  into  the  bladder,  when  the  operation  is 
completed  in  the  usual  way. 

The  aim  of  the  operation  is  to  avoid  the  danger,  or  supposed  danger,  of 
incising  the  prostate.  Its  drawback  is  the  difficulty  of  removing  anything 
Uke  a  large  stone  through  the  wound  without  a  most  injudicious  amount  of 
violence.  Other  surgeons  join  with  a  lateral  or  median  incision  of  the  peri- 
nasum  incisions  into  the  prostate  gland,  made  by  means  of  a  lithotome,  which 
is  a  bistouri  cache  with  one  or  two  blades,  made  to  project  at  different  angles 
so  as  to  incise  both  lobes  of  the  prostate  horizontally  (Boyer) ;  or  with  a  cur- 
vilinear incision  on  each  side  (Dupuytren) ;  or  horizontally  on  one  side  and 
obHquely  on  the  other  (Senn) ;  or  obhquely  upwards  and  downwards  on  both 
sides  (Vidal  de  Cassis).  Such  operations  are  known  as  bilateral  htbotomy. 
Others,  again,  make  the  incision  in  the  middle  line  of  the  permfeum  while 
incising  the  prostate  with  the  knife  in  various  directions.  But  these  opera- 
tions are  little  if  at  all  practised  in  this  country,  experience  having  shown  tO' 
the  satisfaction  of  the  great  majority  of  surgeons  that  the  lateral  operation  is, 
on  the  whole,  the  best ;  as  affording  more  room  than  any  of  the  others  if  the 
stone  be  large,  and  being  equally  safe,  if  not  more  so,  when  it  is  small.  It  is 
true  that  it  has  its  difficulties  and  dangers,  but  they  seem,  on  the  whole,  less 
than  those  attending  on  the  other  methods. 

It  remains  to  speak  of  two  plans  which  are  occasionally  resorted  to,  viz. 
rectal  lithotomy,  and  the  hypogastric  or  supra-pubic  operation.  The  recto- 
vesical operation  is  now  only  used  in  this  country  as  a  last  resource,  when  the 
stone  is  too  large  to  come  through  the  ordinary  incision  and  the  operator 
cannot  break  it,'  and  consists  merely  in  extending  the  incision  into  the  rectum 
as  far  as  is  judged  necessary.  This  may  sometimes  be  the  operator's  duty ; 
but  in  a  case  which  I  once  saw,  and  which  in  other  respects  was  quite  suc- 
cessful, a  fistula  was  left  between  the  urethra  and  rectum  which  could  not 
be  closed.  The  old  recto-vesical  operation  (whicli  was,  I  believe,  frequently 
adopted  by  Mr.  Lloyd  of  St.  Bartholomew's  Hospital)  was  commenced  in 
the  rectum.  It  resembled  the  median  operation  to  some  extent,  but  the 
surgeon,  instead  of  plunging  his  knife  into  the  urethra  in  front  of  the  pro- 
state, passed  it  with  his  left  forefinger  into  the  rectum,  pierced  the  wall  of 
the  rectum  and  urethra  or  neck  of  tlie  bladder,  and  then  cut  oni  winds  in  the 
middle  line,  through  the  external  sphincter  and  perinajum. 

• '  See  a  case  by  me  in  vol.  xxv.  of  the  '  Path.  Trans.' 
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The  hypogastric  oi:  supra-pubic  operation  has  recently  been  brought  pro-  The  hypo- 
miuently  into  favour,  and  has  been  strongly  advocated  by  Sir.  IJ.  Thompson 

and  others  in   cases  of 


Fig.  382. 


Longitiuiiual  section  through  a  frozen  hody  with  the 
rectum  filled  (naturally)  but  not  distended. 


Tig.  383.  Longitudinal  section  through  a  frozen  body  with  the 
rectum  much  distended  (artiflcinlly). 

1.  Peritoneal  fold,  passing  over  the  bladder  from  tlio  abdominal  walls. 
2.  The  bladder.  3.  Internal  oritico  of  urethra.  The  prostate. 
8.  Dorsal  vein  of  penis.  6.  Bulbous  portion  of  urethra.  7.  Uowper's 
glands.  8.  The  upper  end  of  the  mcmbrimous  portion  of  tlie 
urethra.  0.  Kecto-vesical  fold  of  peritoneum.  10.  Prostate.  11. 
Abscess  in  bidbous  portion  of  urethra.  l''roni  (liirsnn,  'On  Dis- 
placement of  the  Bladder  and  Peritoneum  iu  the  Male  by  Disten- 
sion of  the  Boctuui,'  'Edinb.  Med.  Journ.'  Oct.  1878. 

'  'The  Supva-pubic  Operation  of  Opcniiif;  the  ]?la(l(lcr  for  Stone  and  for  Tumour.' 
London,  188G.  See  also  papers  by  Mr.  Barwell,  Mr.  llivington,  and  Mr.  Jacobson  in 
'  Med.-Chir.  Trans.'  vol.  Ixix. 


large  stones,  and  for  the 
removal  of  tumours  of  the 
bladder  in  both  sexes.' 
The  main  danger  in  the 
operation  is  that  of  v^^ound- 
ing  the  peritoneum,  and 
this  is  best  avoided  by  dis- 
tending the  rectum  with 
an  india-rubber  bag,  intro- 
duced empty,  and  then 
filled  with  12  to  14  ounces 
of  water.  This  (as  Dr. 
G arson  has  shown)  elon- 
gates the  prostatic  urethra 
(see  Fig.  383),  lifts  the 
bladder  out  of  the  pelvis, 
and  pushes  the  peritoneum 
out  of  the  way.  The 
bladder  also,  in  the  male, 
is  to  be  filled  with  about 
8  or  10  ounces  of  some 
antiseptic  solution  (5-per- 
cent, solution  of  boracic 
acid),  and  then  appears 
plainly  above  the  sym- 
physis pubis  to  the  sight 
and  touch.  An  incision 
about  three  inches  long 
can  then  be  made  through 
the  linea  alba  and  trans- 
versalis  fascia,  the  veins 
and  cellular  tissue  over 
the  bladder  scratched  aside 
with  the  finger,  a  sharp 
hook  passed  into  the  bladder 
to  pre  vent  its  retraction ,  and 
the  bladder  opened  in  the 
neighbourhood  of  the  hook 
sufficiently  to  admit  one 
forefinger  ;  this  is  followed 
by  the  forceps  and  the  stone 
extracted.  Should  the 
opening  be  too  small,  it 
may  be  enlarged  by  divid- 
ing the  coats  of  the  bladder 
towards  the  os  pubis  with 
a  probe-pointed  bistoury. 


g.astric  or 
supra- 
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till  the  stone  can  be  withdrawn  without  violence.  The  wound  in  the  bladder 
may  then  be  stitched  up,  but  it  seems  on  the  wliolc  preferable  to  leave  it  open 
and  msert  a  large  drainage-tube,  but  even  this  does  not  seem  to  be  absolutely 
necessary.  All  that  is  requisite  is  to  apply  a  large  sponge  squeezed  out  as  dry 
as  possible  in  a  l-in-40  solution  of  carbolic  acid,  and  change  it  every  hour. 

Li  the  child,  Mr.  Annandale,'  after  distending  the  bladder  thoroughly  (but 
not  the  rectum),  introduces  a  lithotrite  and  seizes  the  stone.  He  then  cuts 
down  on  the  bladder,  and,  depressing  the  handle  of  the  lithotrite,  causes  the 
stone,  which  is  grasped  in  the  blades  of  the  instrument,  to  present  in  the 
wound,  covered  by  the  coats  of  the  bladder.  The  bladder  is  now  opened  and 
the  lithotrite  with  the  stone  pushed  through  the  wound.  When  the  stone 
has  been  disengaged  from  the  Hthotrite,  the  latter  is  used  to  convey  an  mdia- 
rubber  catheter  through  the  urethra.  This  is  left  ui  the  bladder,  the  wound 
m  which,  if  large,  may  be  stitched  with  one  or  two  sutures,  and  if  small 
left  alone.  Then  the  wound  in  the  parietes  is  united,  a  drainage  tube  being 
niserted  at  its  lower  end.  The  same  method  Mr.  Annandale  beheves  to  be 
applicable  in  the  adult. 

It  is  impossible  at  present  to  arrive  at  any  positive  conclusions  relative 
to  the  apphcation  of  the  supra-pubic  operation  ;  though  there  are  certain 
cases  where  its  performance  is  undoubtedly  expedient,  as  in  calculi  which 
exceed  a  certain  magnitude,  or  in  cases  of  ankylosis  of  the  hips,  which  would 
prevent  a  complete  exposure  of  the  perineum, 
mhotri?  ^^^^^  where  the  stone  is  too  large  to  be  extracted,  it  must  be  broken 

*  down  by  a  kind  of  Hthotrite  or  forceps  before  its  fragments  can  be  brought 

out  of  the  wound.  Various  contrivances  have  been  invented  for  this  purpose, 
and  it  is  well  to  have  an  instrument  of  the  kind  at  hand  when  the  stone  is 
suspected  to  be  very  large ;  but  operations  on  such  comphcated  cases  are 
rarely  successful.  Lately  Professor  Dolbeau  of  Paris  has  introduced,  as  a 
substitute  for  lithotomy  in  general,  an  operation  which  he  calls  '  perineal 
lithotrity.'  As  .  this  operation  has  not  yet  obtained  a  recognised  place  in 
surgery,  I  cannot  describe  it  minutely.  It  consists  in  making  a  small 
median  opening  into  the  membranous  part  of  the  urethra,  dilating  succes- 
sively the  external  incision — the  urethral  opening— the  deeper  part  of  the 
urethra— and  the  neck  of  the  bladder— seizing  and  breaking  the  stone — ex- 
tracting the  pieces,  and  carefully  washmg  out  all  debris.  The  operation 
requires  peculiar  instruments  and  various  precautions,  for  which  I  must 
refer  the  reader  to  Prof.  Dolbeau's  work,  '  La  Lithotritie  Perin^ale,'  or  a  short 
account  by  Dr.  Ewart  in  the  '  Lancet '  for  October  17,  1874. 


Lithotrity.  Lithotrity  is  the  operation  by  which  the  stone  is  broken  m  pieces  in  the 
bladder,  and  tlie  pieces  either  extracted  at  the  time  through  the  urethra  or 
allowed  to  come  away  with  the  urine.  Until  the  year  1878  the  old  method 
of  lithotrity  consisted  in  performing  the  operation  at  several  sittings,  with 
the  smallest  possible  amount  of  manipulation  and  leaving  the  passage  of  the 
fragments  as  much  as  possible  to  nature.  But  in  that  year  Professor  Bigelow, 
recognising  the  fact,  which  had  already  been  pointed  out  by  Otis,  that  the 
urethra  was  capable  of  great  dilatability,  and  availing  himself  also  of  the 
pi-inciple  of  suction  which  Mr.  Clover  had  already  demonstrated  as  useful, 
in  his  ingenious  apparatus  for  removing  del)ris  from  the  bladder,  introduced 
a  new  system  of  operating  by  which  the  stone  was  removed  at  a  shigle  sit- 
ting by  means  of  evacuating-tubes  connected  with  a  suction-bottle  by  whicli 

'  '  Brit.  Med.  Journ.'  Oct.  9,  18SG. 
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tlie  crushed  fragments  were  at  once  drawn  from  the  bladder.  This  proceed- 
ing has  revohitionised  the  whole  operation  of  hthotrity,  and  the  old  operation 
has  now  become  almost  obsolete  and  has  been  superseded  by  the  new  method, 
to  which  the  name  of  '  litholapaxy  '  has  been  given. 

I  will  first  describe  the  new  operation  with  evacuation,  as  I  believe  that 
it  will  soon  entirely  replace  (as  it  already  has  done  in  the  practice  of  the 
most  experienced  surgeons  in  this  operation)  the  old  method  of  lithotrity. 

The  lithotrite  (Figs.  384,  385,  386)  is  a  pair  of  forceps  the  shape  of  a 
catheter,  only  with  much  smaller  curved  end  and  curving  more  abruptly, 


Fiu.  384,  The  common  screw  lithotrite.  The  male  hlade  is  opened  and  shut  by  the  lunated  catch  seen  on 
the  handle,  and  when  tlie  stone  is  firmly  caught  the  screw  is  driven  home.  The  female  blade  is  usually 
perforated  by  a  large  opening  ('  fenestrated ' )  in  order  to  avoid  the  jamming  of  fragments  in  the  blades. 
When  it  is  intended  to  use  the  lithotrite  ns  a  scoop  and  remove  the  fragments  this  blade  is  not  fenestrated. 


Fig.  385.  Civiale's  lithotrite.  By  turning  the  two  little  buttons  on  the  handleyiorizontally,  the  male  blade 
is  detached  from  the  screw,  and  made  movable.  When  the  stone  is  caught  the  buttons  are  turned  ver- 
tically, and  then  the  screw  willact  on  them. 


Pis,  386.  Thompson's  lithotrite.  The  fluted  cyliniMoal  handle  affords  an  easy  hold  for  the  surgeon.  Pres- 
sm-e  on  the  button  in  the  handle  disengages  the  screw.  The  object  of  these  newer  forms  of  lithotrite 
is  to  enable  the  surgeon  to  grasp  the  stone  and  set  the  screw  in  motion  with  less  manipulation,  i.e.  less 
change  of  position  of  the  hands,  than  in  the  conmion  screw  lithotrite. 

one  blade  of  the  forceps  (the  male)  being  received  into  the  lower  or  female 
blade  moving  in  a  groove  by  means  of  a  handle  and  shutting  down  by  a  screw. 

The  object  of  hthotrity  is  to  catch  the  stone  between  the  two  blades  of 
the  lithotrite  without  injuring  the  walls  of  the  bladder,  and  then,  by  forcing 
the  male  blade  through  it,  to  fracture  or  crush  the  stone,  and  by  repeatmg 
this  operation  break  it  down  into  pieces  small  enough  to  pass  through  the 
evacuating-tubes  and  be  extracted  by  the  aspirator, 

Lithotrites  are  made  with  the  female  blade  fenestrated,  half-fenestrated, 
or  non-fenestrated.  Probably,  as  Sir.  H.  Thompson  observes,  for  a  small  or 
medium-sized  stone,  a  light,  half-fenestrated  instrument  is  the  best.  In  this 
the  upper  part  of  the  blade  is  flat  and  crushes  the  stone  into  small  fragments, 
while  the  lower  portion  is  fenestrated  and  prevents  the  possibility  of  blocking 
by  debris.    In  very  large  calculi  a  fully  fenestrated  instrument  is  desirable. 

The  evacuating-tubes  are  merely  large-sized,  thin-walled  catheters,  with 
a  large  eye  on  their  anterior  aspect.  They  are  generally  made  in  three  sizes, 
corresponding  to  Nos,  14,  16,  and  18  English  gauge.  They  are  fitted  with  a 
flexible  stylet,  which  permits  of  their  more  easy  introduction,  prevents  a  fold 
of  the  mucous  membrane  of  the  urethra  catching  in  the  eye  of  the  instrument, 
and  serves  to  free  the  tube  of  any  debris  which  may  collect  in  it.  They  are 
made  either  straight  or  slightly  curved  at  their  extremity.  The  former  are  much 
to  be  preferred  when  they  can  be  passed,  as  the  fragments  find  their  way 
through  them  with  greater  facility,  but  the  curved  tubes  are  the  easiest  to 
introduce. 

Of  the  different  forms  of  aspirators  Clover's  original  instrument  (Fig.  387) 
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IS  a  very  useful  one,  and  combines  simplicity  with  efficiency.  Sir  H.  Thomp- 
son's possesses,  however,  some  advantages,  and  is  perhaps  better  adapted  for 
the  purpose,  since  it  is  provided  with  a  tap  with  a  funnel-shaped  opening  at 
the  upper  part  of  the  india-rubber  ball,  by  which  water  can  be  introduced 
or  an-,  which  has  been  accidentally  admitted,  got  rid  of.  Moreover,  it  is 
fitted  with  a  hanging  wire  valve,  which  prevents  the  regurgitation  of  debris 
into  the  bladder  (Fig.  888).    The  urethra  should  be  previously  dilated  if 


Fig.  387.  Clover  s  synuge  The  ladia-rubber  ball  is  filled  with  water.  This  is  injected  into  the  bladder  with 
the  instruoieut  as  nearly  rertical  as  may  be.  Then  the  ball  is  allowed  to  expand,  drawing  the  water  an. 
Iragnieuts  of  stone  up  the  eye  of  the  instrument.  The  fragments  fall  into  the  glass  receptacle  by  their 
own  weight  and  the  process  can  be  repeated  several  times  without  any  risk.  If  a  fragment  too  large  to 
pass  should  fal  mto  tUe  eye  of  the  catheter  it  must  be  dislodged  before  withdrawing  the  instrument 
This  IS  accomplished  by  passing  the  stem  figured  below  the  catheter.  umcuu. 

necessary,  until  it  will  easily  admit  a  large  instrument.  It  is  not  neces- 
sary, as  it  used  to  be  in  the  old  operation,  to  ascertain  beforehand  that 
the  passage  of  instruments  is  well  borne  by  the  patient.  The  general 
health  being  ascertained  to  be  good, 
and  all  other  indications  being 
favourable  (see  p.  819),  the  process 
should  be  commenced.  Anaesthesia 
having  been  induced,  the  patient  is 
laid  on  a  hard  mattress  with  a  firm 
cushion  under  his  buttocks  and  his 
shoulders  low.  The  knees  are  raised 
and  widely  separated,  and  supported 
in  this  position  by  assistants.  Care 
must  be  taken  to  protect  the  trunk 
and  extremities  from  cold  by  wrap- 
ping them  in  blankets.  It  is  not 
necessary  to  inject  water  into  the 
bladder  as  used  to  be  done,  but 
at  the  same  time  it  is  desirable  that 
the  bladder  should  not  be  entirely 
empty,  and  the  patient  may  be  in- 
structed not  to  pass  his  water  for 
an  hour  or  tAvo,  if  he  can  conveni- 
ently retain  it,  before  the  operation. 
The  lithotrite  is  to  be  passed  fully 
into  the  bladder  before  it  is  opened. 
Then  there  are  two  different  me- 
thods of  catching  the  stone.  Both 


Fiii.  3HS. — Thompson's  asjiiiM 


are  in  use'  by  most  eminent  and 
successful  operators,  and  it  seems  clear  to  me  that  they  are  about  equal  in 
value.  The  most  important  matter  is  to  acquire  dexterity  by  constant  prac- 
tice in  the  method  selected.  The  one  which  is  commonly  called  the  linglish, 
or  Sir  B.  Brodie's,  method  (Fig.  889)  consists  in  sinking  the  closed  lithotrite 
to  the  base  of  the  bladder,  when,  if  the  instrument  be  opened  to  its  full 
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extent,  the  stone  will  usually  fall  within  its  blades,  especially  if  the  patient's 
pelvis  be  moved  or  shghtly  shaken  ;  or  if  the  handle  of  the  Uthotrite  be 
lightly  tapped.  The  other  method— the  French,  or  Civiale's— consists  in 
feeling  the  stone  with  the  lithotrite  as  with  a  sound,  and  then  gently  in- 
clining the  instrument  away  from  the  stone  suificiently  to  open  the  blades, 
which  are  then  to  be  applied  to  the  stone  (Fig.  390).  This  maybe  necessary 
when  the  stone  Hes  partly  or  entirely  behind  the  prostate.  When  the  stone 
is  grasped  and  the  male  blade  securely  screwed  down  on  it,  the  lithotrite 
should  be  moved  a  little  way  so  as  to  make  sure  that  it  is  free  of  the  wall  of 
the  bladder,  and  then  the  instrument  is  closed  and  the  stone  crushed.  When 
this  has  been  once  done,  there  is  generally  no  difficulty  in  picking  up  and 


riii.  389.   Tlie  English,  or  Brodie's,  method  of  litliotrity.   Xlie  lithotrite  has  been  passed  to  the  base  of  the 
bladder,  and  the  stone  allowed  to  fall  into  its  grasp.— After  Sir  H.  Thompson. 


crushing  other  fragments,  and  this  should  be  continued  until  no  further 
pieces  can  be  found.  When  this  has  been  done,  the  lithotrite  is  withdrawn 
and  the  evacuating  tube  passed.  To  this  the  aspirator,  charged  with  Avarm 
water,  is  connected  and  the  water  forced  by  sharp,  quick  strokes  into  the 
bladder.  On  its  return  it  carries  with  it  the  debris  of  the  stone,  which  falls 
into  the  glass  receiver.  Sometimes  the  india-rubber  bottle  does  not 
expand  freely ;  this  is  due  to  a  piece  of  calculus  or  a  clot  of  blood  ob- 
structing the  tube.  This  can  often  be  removed  by  a  more  forcible  com- 
pression of  the  bottle  ;  but  if  not,  the  aspirator  must  be  disconnected  and  the 
tube  cleared  with  the  flexible  stylet.  When  the  Avater  returns  through  the 
tube  free  of  debris  or  fragments,  it  is  withdrawn,  and  the  lithotrite  again 
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useil.  And  in  this  way,  by  three,  or  at  the  most  four,  alternate  crushings  and 
evacuations,  the  bladder  is  entirely  freed  of  its  foreign  body.  The  best 
test  that  the  bladder  is  empty  is  the  evacuating-catheter  used  as  a  sound  ; 
so  long  as  any  considerable  fragment  too  large  to  pass  through  the  tube  re- 
mains in  the  bladder,  it  is  sure  to  be  felt  striking  against  the  catheter,  as  the 
water  rushes  out  of  the  bladder  on  relaxing  the  pressure  on  the  india-rubber 
bottle,  unless  it  has  become  entangled  in  the  folds  of  the  bladder  or  become 
enveloped  in  a  clot  of  blood  or  mucus.  Under  these  circumstances  probably 
it  is  impossible  to  detect  it. 

After  the  operation  the  patient  should  be  warmly  wrapped  in  blankets 
and  a  morphia  suppository  placed  in  the  rectum.    The  diet  for  a  few  days 


Fig.  390.  The  French,  or  Civiale's,  method  of  lithotrity.  The  lithotrite  is  reversed  to  seize  a  large  stone.- 

After  Sir  H.  Thompsou. 

should  be  moderate,  niHk  forming  the  principal  article  of  food,  with  plenty  of 
demulcent  drinks,  such  as  lemonade  or  barley-water. 

As  regards  the  success  attending  the  system  of  treating  all  calcuU  but 
the  very  largest  by  lithotrity  at  a  single  sitting,  Sir  H.  Thompson,'  writing 
in  1884,  says  that  since  1878,  when  he  commenced  practising  this  method 
of  operating,  he  has  adopted  the  system  in  every  case  in  w^hich  lithotrity 
appeared  to  be  possible,  with  two  exceptions  only.  The  total  number  of  cases 
was  two  hundred  and  eleven,  with  seventeen  deaths,  or  eight  per  cent.  The 
mean  age  of  these  patients  was  over  sixty  years.  Several  of  the  stones  of 
uric  acid,  and  one  of  oxalate  of  lime,  were  considerably  over  an  ounce  in 
weight.  The  largest  uric  acid  calculus  which  he  removed  at  a  single  sitting 
weighed  2J  ounces. 

With  such  experience,  to  which  the  favourable  testimony  of  many  other 
'  'Brit.  Med.  Journ.'  July  12,  1884,  p.  63. 
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operators  may  be  added,  we  can  hardly  doubt  that  the  removal  of  the  stone 
by  lithotrity  and  aspiration  will  to  a  great  extent  supersede  not  only  the 
older  methods  of  crushing,  but  also  lithotomy  in  the  numerous  cases  in 
which  it  used  to  be  recommended  merely  on  account  of  the  size  of  the  stone. 
.  The  protracted  manipulation  needed  to  remove  the  stone  in  such  cases 
appears  to  be  a  necessary  evil  more  than  counterbalanced  by  the  total 
removal  of  the  stone  without  any  wound.  Yet  it  would  be  idle  to  deny  that 
sjich  protracted  manipulation  must  necessarily  involve  danger.  I  have  seen 
a  patient  die  with  suppuration  in  the  pelvis  in  whom  the  operation  had  been 
performed  quite  satisfactorily — although  here  there  was,  no  doubt,  disease 
of  the  kidney.  But  it  should  be  recollected  that  disease  of  the  kidney  is  a 
very  frequent  concomitant  of  stone  in  late  life.  Great  success  can  only  be 
obtained  by  delicate  manipulation.  The  instruments  should  not  be  larger 
than  necessary,  and  need  not  for  ordinary  stones  exceed  in  size,  or  indeed 
differ  in  any  respect  from,  those  in  previous  use,  except  perhaps  in  the  shape 
of  the  aspirator,  which  is  now  provided  with  a  trap  for  catching  the  frag- 
ments more  conveniently  formed  than  that  attached  to  Clover's  instrument. 
The  length  of  time  required  for  even  a  large  stone  need  not  usually  exceed 
an  hour,  though  a  much  longer  time  has  been  consumed  in  cases  which  have 
turned  out  quite  well ;  so  that  it  is  better  to  persevere  as  long  as  may  be 
necessary  rather  than  leave  any  fragment  behind. 

The  old  method  of  performing  lithotrity  may  still  be  preferred  in  some  The  old 
cases.    It  is  undoubtedly  a  less  formidable  proceeding  and  is  easier  of  per- 
formance,  and  as  regards  the  results  there  would  appear  to  be  little  difference 
between  the  two. 

In  this  operation  the  stone  is  seized  and  crushed,  as  in  the  other  method, 
but  it  is  not  prudent  at  first  to  proceed  too  far. 

As  a  general  rule  about  three  actions  of  the  lithotrite  will  be  enough  at 
first.  If  the  patient  bears  the  operation  well,  more  may  be  done  at  subsequent 
sittings.  The  administration  of  chloroform  or  ether  is  not,  ordinarily,  neces- 
sary, since  the  operation,  if  dexterously  done,  does  not  give  much  pain ; 
but  if  the  patient  be  nervous  there  is  no  objection  to  it.  Some  surgeons, 
and  especially  Sir  W.  Fergusson,  have  recommended  the  withdrawal  of  such 
fragments  as  can  be  extracted  by  means  of  a  scoop  ;  but  the  general  opinion 
is  that  if  the  operation  is  not  to  be  finished  at  a  single  sitting,  it  is  on  the 
whole  better  to  allow  the  fragments  to  pass  of  themselves,  and  to  avoid  all 
manipulation  which  is  not  absolutely  necessary.  The  sittings  may  be  re- 
peated at  intervals  of  five  or  six  days  if  there  have  been  no  bad  symptoms,  or 
even  more  frequently.' 

In  cases  which  do  well  the  patient  passes  the  stone  in  small  fragments 
with  little  or  no  inconvenience,  until  ultimately  the  nucleus  comes  away 
and  his  symptoms  are  relieved  ;  but  there  is  often  a  good  deal  of  trouble  in 
deciding  whether  there  is  a  small  fragment  left  in  the  bladder  or  not,  and 
it  is  obvious  that  there  may  be  cases  in  which  the  detection  of  a  single 
fragment  may  be  well-nigh  impossible.  Thus  the  bladder  may  be  fasci- 
culated as  in  Fig.  391,  and  it  will  be  easy  for  a  fragment  to  slip  into  one 
of  the  pouches  between  its  muscular  fibres,  where  it  will  be  very  difficult  to 
strike  it.  For  the  purpose  of  disengaging  such  fragments,  the  bladder  is  to 
be  filled  with  a  large  quantity  of  water  before  searching  in  a  doubtful  case. 

Or  it  may  even  happen  that  there  is  a  definite  pouch  in  the  bladder,  as  in 

_     '  It  would,  however,  be  better  to  use  Bigelow's  method  in  all  cases  of  this  description 
in  which  the  patient  can  bear  protracted  antesthesia. 
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Fig.  892,  when  tlie  surgeon  will  naturally  believe  that  he  has  removed  all 
the  fragments,  and  the  patient  will  suffer  from  no  symptoms  except  when 
the  stone  happens  to  escape  from  the  pouch.  Such  cases  are  very  difiicult 
to  treat,  but  they  are  rare,  and  in  ordinary  instances  there  is  no  difficulty 
either  in  determining  the  presence  of  a  fragment  or  in  detecting  and  crush- 
ing it. 

Sir  H.  Thompson  says  : — '  As  long  as  any  remain,  there  will  almost  in- 
variably be  pain  in  passing  water,  especially  at  the  close  of  the  act,  while  the 
urine  may  be  cloudy,  and  often  tinged  with  blood,  and  quick  movements  of 
the  body  give  pain.  As  long  as  these  symptoms  persist  we  may  be  assured 
some  portions  still  remain  behind,  and  these  must  be  found.' 

The  bad  symptoms  which  sometimes  follow  lithotrity  are  as  follows  : — 
1.  Inflammation  of  the  bladder  may  be  produced  by  unskilful  manipula- 
tion, or  even  when  all  possible  skill  has  been  exercised  the  cystitis  previously 
existing  may  be  aggravated  either  by  the  necessary  operation  or  by  the 
sharp  edges  of  fragments.  This  may  run  the  usual  course  of  cystitis  and 
subside,  leaving  the  patient  in  a  condition  to  continue  the  treatment,  or 


Fig.  391.  A  fasciculated  bladder,  having  iu  the  in- 
terstices of  its  muscular  coat  a  number  of  lithic 
acid  calculi,  some  of  which  appear  to  be  partly 
adherent  to  the  coats  of  the  bladder.— From  a 
preparation  presented  by  Sir  B.  Brodie  to  the 
Museum  of  St.  George's  Hospital,  Ser.xii.  Xo.  30. 


Fig.  392.  Impaction  o£  uti  of  calculus  in  a 

pouch  of  the  bladder  after  lithotrity.— St.  George's 
Hospital  Museum,  Ser.  xii.  No.  34. 


perhaps  in  the  surgeon's  judgment  rendering  a  resort  to  lithotomy  prefer- 
able. ^ 

2.  Enlargement  of  the  prostate  gland  may  cause  much  difficulty  m 
passing  the  fragments,  which  will  be  detained  in  the  bladder,  irritating  it 
and  propagating  inflammation  to  the  kidneys.  In  rarer  cases  the  same 
effect  is  produced  by  partial  paralysis,  or  by  atony,  of  the  bladder.  Clover's 
syringe,  or  some  other  form  of  aspirator,  is  peculiarly  useful  in  all  these  cases. 

3.  The  plexus  of  veins  which  surround  the  neck  of  the  bladder  may  be 
irritated  and  inflamed,  and  this  may  prove  the  starting-point  of  general 
pyiBniia.  I  have  seen  pyemia  prove  fatal  in  a  chronic  form,  even  in  a  case 
where  the  stone  had  been  very  small  and  had  been  entirely  crushed  and  re-j 
moved.  A  small  ulcerated  surface  existed  in  the  bladder,  which  had  doubt- 
less been  produced  by  the  stone  itself,  as  the  patient  had  complained  of  acute 
pain  for  a  long  time  before  the  operation,  especially  after  making  water. 

'  In  many  cases,  however,  when  the  irritation  is  considerable  but  the  patient  other- 
wise in  a  good  state,  it  is  best  to  crush  the  larger  and  sharper  fragments  at  once,  and 
this  will  relieve  the  cystitis. 
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But  I  have  also  seen  pyaemia  come  on  in  the  acutest  form  and  prove  fatal  in 
a  week. 

4.  The  impaction  of  fragments  is  one  of  the  most  dreaded  sequelfe  of 
lithotrity.    It  is  the  opinion  of  some  of  the  best  authors  that  this  impaction 

hardly  ever  happens  unless  the  urethra 
has  been  lacerated,  i.e.  that  a  frag- 
ment which  is  small  enough  to  pass 
into  the  urethra  will  be  passed  on  by 
the  walls  of  the  canal  if  they  remain 
perfect,  however  sharp  its  edges  or 
angles  may  be.  This  does  not,  of  course, 
apply  to  the  meatus,  which  is  much 
smaller  than  the  rest  of  the  urethra. 
It  often  happens  that  the  nucleus  or 
last  fragment  of  the  calculus  lodges 
there,  but  this  merely  requires  that 
the  meatus  should  be  incised  and  the 
fragment  removed.  The  fact  that  im- 
paction is  far  more  frequent  when  the 
urethra  has  been  lacerated  constitutes 
a  grave  objection  to  the  proposal  to 
remove  the  debris  in  the  lithotrite- 
scoop  immediately  after  crushing.  ^ 

When  a  fragment  is  impacted, 
retention  of  urine  and  pain  will  be 
produced.  Retention,  however,  occurs 
sometimes  without  any  impaction. 
Sometimes  the  fragment  comes  so  far 
forwards  as  to  be  felt  from  the  surface, 
more  commonly  it  is  buried  in  the 
perinteum.  In  the  latter  case,  if  the 
symptoms  are  not  very  urgent,  the 
warm  bath  and  opium  will  sometimes 
enable  the  patient  to  make  water  and 
bring  the  fragment  forwards,  when 
possibly  it  will  pass  without  further 
trouble.  If  the  fragment  is  lodged  near 
least  iujurecUjy  the  opeVaUonT'thrkito^^^^^^  neck  of  the  bladder,  it  may  be 

gently  pressed  back  with  the  lithotrite 
ScHtl^^  "^S^!^        «^'^^l^ed  at  once.  If  further  forward 

ser"xi!.Nr37.^''  Museum,  than  the  scrotum,  it  may  be  extracted 

by  means  of  the  urethra-forceps— an 
'  Sir  B.  Brodie  writes  on  this  subject  as  follows :—' There  are,  however,  some  very 
grave  objections  to  this  mode  of  proceeding.    The  withdrawing  of  the  forceps,  if  much 
loaded  with  calculous  matter,  stretches  the  urethra  beyond  its  natural  diameter,  and,  in 
>8o  domg  not  only  gives  the  patient  much  pain  at  the  time,  but  renders  him  liable  to 
■rigors  afterwards;  secondly,  in  four  instances  in  which  I  had  adopted  this  practice  the 
uiethra  was  torn,  and  an  infiltration  of  urine  into  the  surrounding  tissues,  followed  by 
urinary  abscess,  was  the  consequence.    Two  of  these  patients,  in  whom  the  mischief  pro- 
duced was  deep  in  the  perinffiura,  died,  notwithstanding  the  abscesses  having  been  freely 
opened  as  soon  as  they  were  detected.'-'  Med.-Chir.  Trans.'  vol.  xxxviii.  p.  175.    Sir  H 
ihompson  speaks  also  to  the  same  effect,  and,  indeed,  since  the  introduction  of  the  new 
rperseded  ^    ^  evacuation,  this  plan  of  removing  the  fragments  has  been  quite 

8  H  2 


riu.  393.  Hj-pertrophy  oi  the  prostate  gl.ind,  the 
midOle  lobe  of  which  projects  into  the  cavity  of 
the  bladder.  The  bladder  is  thickened  and  fasci- 
culated, and  its  mucous  membr.ine  in  a  st.ate 
of  chronic  inflammation.  In  the  bladder  was  a 
stone,  for  which  the  patient,  an  elderly  person, 
underwent  the  operation  of  lithotritv.  The  first 
operation  passed  off  well,  but  at  the  second,  which 
was  seven  days  after  the  first,  he  had  a  severe 
rigor,  from  which  he  never  rallied,  and  died  ten 
days  afterwards.  Some  fragments  of  calculus, 
seen  at  the  bottom  of  the  figure,  were  found  in 
the  bladder.   The  bladder  Imd  not  been  in  the 
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operation  requiring  great  care,  delicacy,  and  slowness  of  manipulation.  In 
a  very  few  cases  it  is  necessary  to  cut  down  in  the  middle  line  of  the 
perintBum,  when  the  surgeon  will  naturally  consider  whether  he  ought  noi 
to  perform  lithotomy  at  once,  and  in  still  rarer  cases  he  may  have  to  cu; 
into  the  urethra  in  the  penis. 

5.  The  other  comphcations  are  of  minor  importance.    Some  amount  ol 
retention  not  unusually  follows  a  first  sitting;  orchitis,  or  epididymitis, 
not  uncommon  from  irritation  of  the  urethra  after  the  passage  of  fragments. 
Eigors  and  '  urethral  fever'  occur  after  this,  as  after  all  other  operaSons  ou 
the  urethra,,  but  all  these  comphcations  are  to  be  treated  on  general  principle,'^. 

The  hthotrite,  or  lithotrite-scoop,  or  some  analogous  instrument,  ma\ 
often  be  employed  with  signal  success  in  the  removal  of  foreign  bodies  from 
the  bladder.  The  most  common  case  is  where  the  fragment  of  a  bougie  has 
been  broken  into  the  bladder.  If  the  surgeon  is  called  in  at  once,  he  may 
pick  up  the  foreign  substance,  and  generally  with  ease,  and  should  the  piece 
be  small  it  may  come  away  without  any  trouble.  If  large  it  may  be  cut  into 
pieces,  which  will  pass  of  themselves.  If  treatment  has  been  put  off  till  a 
crust  of  phosphate  has  been  deposited  on  the  fragment,  the  case  must  be 
treated  like  any  other  case  of  stone. 

More  comphcated  foreign  bodies  generally  require  Hthotomy,  for,  even  if 
they  could  be  caught  and  crushed,  the  fragments  would  be  very  dangerou^i 
to  the  urinary  apparatus.  Such  cases  are,  as  a  general  rule,  very  favourable 
for  lithotomy,  since  there  is  no  disease  of  the  bladder  or  kidneys  (see  p.  245). 

Prostatic  calculi  have  been  spoken  of  incidentally  on  previous  pages. 
They  form  small  and  often  very  numerous  concretions,  containing  a  good 
deal  of  animal  matter,  but  consist- 
ing generally  of  phosphate  and  car- 
bonate of  lime,^  sometimes  almost 
entirely  of  the  latter  salt.  These 
small  concretions  grow  into  the 
urethra,  and  often(I  believe,  usually) 
do  not  cause  any  special  symptoms, 
but  they  may  occasion  pain  and 
irritation  in  making  water,  and  fre- 
quent erections  and  discharges  of 
semen.  In  such  cases  they  might 
be  detected  by  careful  exploration 
with  the  sound  and  finger.  Calculi 
also  may  pass  out  of  the  bladder  and  ,  7.  ^,      ,  Ti,  ,i„i.i„,„f 

.      ^  .  Fici.  394.   A  stoiio  impacted  m  the  neck  of  the  bliuldcrot 

lodge  m  the  prostatic  urethra,  pro-  a  chiUl,  ngcathree.  The  stone  seems  to  en  the  prosta- 
T      .       ,    ,   1  j_-  T      J      ,•  T        tic  urethra,  but  there  is  uo  liistorv  of  complete' reteii- 

ducmg  total  or  partial  retention,  and  '  "  " 

a  calculus  may  grow  from  the  bladder 
into  the  urethra  (vesico-prostatic 
calculus),  thus  dilating  the  neck  of 
the  bladder  and  causing  more  or 
less  incontinence.  It  often  hap- 
pens, however,  that  the  urine  can 


tion  of  urine,  though  there  lind  been  great  ilifficulty 
in  passing  water  for  about  eiglit  weeks.  Tlie  oluld 
was  brought  to  the  liospital  to  be  operated  on,  wliea  I 
svniptoms  of  scarlet  fever  shiiw  e(J  thcmselvc-s  and  he 
died  in  a  few  days.  The  bhiddcr  is  small  and  thick- 
ened, the  ureters  arc  dilated.  There  i<  some  mal- 
formation of  the  hladder.  one  side  of  it  being  much , 
larger  than  the  other,  and  from  its  apex  projected  a 
small  elongated  cyst  (through  which  a  bristle  passes) 
which  had  every  apiiearance  of  being  a  pervious  por- 
tion of  theuraciius.— I'rom  a  si)eoimenin  the  Mnsemn 
of  St.  George's  Hospital,  .Ser.  xii.  No.  K7. 

be  retained,  though  not  for  any  long 
period,  although  a  calculus  is  projecting  out  of  the  bladder.    In  tlie  female, 
also,  I  have  known  a  stone  grow  out  of  the  bladder  into  the  urethra,  and 

'  Their  chemical  composition,  according  to  Dr.  Wollastou,  is  phosphate  of  lime  8i-'), 
carbonate  of  lime  '5,  animal  matter  lo'O. 
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produce  incontinence  of  urine.  Eemoval  of  calculi  from  the  prostatic  urethra 
by  means  of  forceps  is  spoken  of,  and  in  the  case  of  the  small  prostatic  con- 
cretions it  seems  physically  possible,  and  the  attempt  may  be  justifiable  ;  but 
in  all  cases  m  which  the  stone  is  known  or  believed  to  have  a  vesical  orighi 
it  should,  if  possible,  be  pushed  back  into  the  bladder  with  a  lithotrite  and 
crushed.    If  this  is  not  possible,  median  lithotomy  is  indicated. 

Stone  in  the  urethra  is  a  common  cause  of  retention  in  boys.    It  is  in  all  Stone 
ordinary  cases  carried  down  from  the  bladder,  though  it  is  said  that  stone  has  'urethra, 
formed  in  a  pouch  or  diverticulum  behind  a  stricture,.   The  impaction  of  a 
calculus  does  not  necessarily  cause  retention  ;  in  fact,  a  smooth  and  small 
calculus  may  produce  very  few  symptoms,  its  impaction  being  due  merely  to 
its  bemg  turned  with  its  longest  diameter  across  the  urethra,  and  when  it 
happens  to  turn  the  other  way  it  will  come  out.    But  large  and  sharp  stones 
or  fragments  of  stone  give  rise  to  much  suffering,  and  unless  removed  early 
much  mischief  will  follow  from  abscess,  extravasation  of  urine,  urinary 
fistula,  &c.    In  some  cases  the  obstacle  to  the  passage  of  the  stone  depends 
on  spasm  of  the  urethra,  and  relaxation  of  this  spasm  by  opium  and  the 
warm  bath  wiU  prove  successful.    The  patient  should  be  directed  to  hold 
his  urethra  in  front  of  the  stone  as  long  as  possible  while  passing  his  water, 
in  order  to  increase  the  force  of  the  jet.    If  the  stone  be  lodged  far  forwards 
patient  and  gentle  attempts  at  extraction  with  the  forceps  will  often  succeed, 
especially  if  the  stone  can  be  manipulated  so  as  to  turn  its  long  axis  along  the 
urethra.   If  such  attempts  are  unsuccessful,  and  the  stone  is  near  the  scrotum, 
it  may  be  better  to  push  it  into  the  perinseum  and  cut  down  on  it  there ; 
though  I  must  say  that  I  have  not  seen  the  harm  which  some  surgeons 
describe  as  resulting  from  cutting  into  the  urethra  in  the  penis.  If  a  catheter 
is  passed  into  the  bladder,  tied  in,  and  left  open,  the  wound  is  pretty  sure  to 
heal.     Stones  impacted  far  back  will  not,  probably,  be  extracted  by  the 
forceps.    A  fi-ee  incision  should  be  made  on  them,  keeping  the  left  thumb  or 
forefinger  pressed  on  the  urethra  behind,  to  prevent  them  from  slipping  into 
the  bladder. 

Stone  in  the  female  bladder,  as  I  have  pointed  out  above,  is  of  very  much  Stone  in 
less  common  occurrence,  or  rather,  perhaps,  it  would  be  more  correct  to  say  '^^^^""^ 
that  the  surgeon  is  far  less  frequently  called  upon  to  treat  the  female  for  stone 
in  the  bladder  than  the  male.  Mr.  Cadge  states  that  in  1,125  operations  for 
stone  at  the  Norwich  Hospital,  there  have  been  only  50  in  the  female — a  pro- 
portion of  about  1  to  20  in  the  male.  This,  no  doubt,  is  due  in  the  main  to 
the  fact  that  in  consequence  of  the  absence  of  the  prostate  gland  and  thft 
shortness  of  the  urethra  and  its  dilatability,  stones  when  formed  are  uncon- 
sciously passed,  and  therefore  the  cases  do  not  come  under  our  notice. •  It 
is  probable,  however,  that  stone  is  not  so  commonly  formed  in  the  female  as 
in  the  male,  at  all  events  in  the  adult,  on  account  of  the  higher  living  and 
the  greater  amount  of  stimulant  to  which  the  latter  is  accustomed. 

The  symptoms  of  stone  in  the  female  are  nearly  the  same  as  in  the  male. 
If  it  is  small  and  freely  movable  it  produces  the  same  symptoms  of  pain- 
irritability  of  the  bladder,  occasional  stoppage  in  the  flow  of  urine,  blood  and 
other  morbid  products  in  the  secretion,  and  occasionally  incontinence  of  urine. 
If  the  stone  is  large  it  frequently  causes  a  prolapse  of  the  posterior  wall  of 
the  bladder  into  the  vagina,  and,  becoming  in  a  measure  encysted,  may  produce 

'  There  is  in  the  museum  of  St.  George's  Hospital  a  stone  1|  of  an  inch  in  its  longest 
diameter,  and  i  of  an  inch  in  its  shortest,  which  was  passed  by  a  woman  whilst  she 
was  engaged  in  dressing  her  mistress's  hair  without  any  great  amount  of  discomfort. 


CALCULUS. 

very  little  discomfort  or  very  few  symptoms.  Under  these  circumstances  tlu- 
prolapsed  bladder  has  been  mistaken  for  a  procidentia  uteri.  Calcuh  mav 
be  removed  from  the  female  bladder  by  lithectasy,  by  lithotomy,  or  by  litho- 
trity.  Lithectasy,  or  dilatation  of  the  urethra,  is  tlie  means  which  should 
be  employed  for  the  removal  of  all  small  stones,  i.e.  those  of  not  more  tha,. 
an  inch  m  diameter.  The  urethra  should  be  dilated  by  Wiess's  or  othei- 
dilator,  so  as  to  admit  of  the  introduction  of  a  pair  of  lithotomy  forceps  and 
the  extraction  of  the  stone,  which  can  be  done  with  perfect  safety  and  with- 
out any  fear  of  incontinence  following.  When,  however,  the  stone  is  large)- 
than  this,  there  is  the  probability  of  lacerating  or  miduly  stretching  th. 
muscular  coat  of  the  urethra  and  thus  setting  up  permanent  incontinence  of 
urine. 

When  the  stone  is  of  greater  diameter  than  one  inch,  vaginal  hthotomy 
would  appear  to  be  the  best  means  of  removing  the  stone,  unless  it  is  of  such 
dimensions  that  there  is  not  room  to  extract  it  through  a  vaginal  incision 
without  brmsing  the  edges  in  such  a  way  as  would  preclude  their  uniting  by 
hrst  mtention-a  matter  of  the  first  importance  as  regards  the  success  of  th"e 
operation.  Under  these  circumstances  the  supra-pubic  operation,  as  per- 
formed m  the  male,  would  have  to  be  resorted  to.  Lithotrity  is  not  so  favour- 
able an  operation  in  the  female  as  the  male.  As  Sir  H.  Thompson  says,  '  the 
bladder  soon  becomes  empty,  and  the  manipulation  and  removal  of  large, 
sharp,  and  angular  fragments  in  that  condition  is,  I  consider,  a  very  hazardo°us 
proceedmg,  and  one  which  probably  involves  more  damage  to  the  urethra,  to 
say  nothing  of  the  bladder,  than  the  removal  of  a  good-sized  stone  entire.' 
Moreover,  the  principle  of  rapid  evacuation  after  crushing  cannot  be  employed 
m  the  same  way  as  in  the  male.  In  a  case  m  which  I  attempted  this  pro- 
cedure I  found  that  as  fast  as  I  forced  the  water  into  the  bladder  from  the 
aspirator  it  escaped  by  the  urethra  and  did  not  return  into  the  bottle,  so  as 
to  render  the  proceeding  perfectly  useless. 

Vaginal  hthotomy  is  an  exceedingly  simple  proceeding.  The  patient 
having  been  placed  in  the  hthotomy  position,  an  ordinary  curved  male  staff 
IS  introduced  into  the  bladder  and  an  incision  made  on  to  it  through  the 
anterior  wall  of  the  vagina,  which  has  been  dilated  with  a  duckbill  speculum. 
Through  this  opening  a  straight  probe-pointed  bistoury  is  introduced  into  the 
groove  of  the  staff  and  the  recto-vaginal  septum  incised  to  a  sufficient  extent 
to  allow  of  the  extraction  of  the  stone.  In  making  this  incision  care  should 
be  taken  that  it  is  free  enough  to  allow  of  the  stone  being  extracted  without 
bruising  or  tearing  the  edges  of  the  incision,  and  that  it  sliould  be  as  far  as 
possible  from  the  urethra,  so  that  the  sphincter  fibres  of  this  canal  should  not 
be  divided.  After  the  stone  is  extracted  the  edges  of  the  wound  are  to  be  at 
once  united  by  silver  sutures. 
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CHAPTEE  XXXVIII 

DISEASES  OF  THE  MALE  ORGANS  OP  GENERATION. 

AFFECTIONS  OF  THE  TESTICLE  AND  ITS  APPENDAGES. 

The  congenital  malformations  of  the  testicle  with  which  we  are  concerned  in  Congenital 
practice  relate  chiefly  to  irregularities  in  the  descent  of  the  gland.    The  cases 
reported  of  multiple  testicles  seem  to  be  apocryphal,  cysts  in  contact  with 
the  testicle  having  been  mistaken  for  additional  testicles. 

There  are  cases  in  which  the  testicles  are  imperfectly  developed,  or  even 
entirely  absent,  though  the  patient  retains  sexual  feeling  and  power.  Such 
persons,  however,  are  probably  sterile.  Their  possession  of  sexual  power  is 
accounted  for  by  the  fact  that  the  vesiculje  seminales  are  present,  being 
developed  along  with  the  vas  deferens  and  epididymis  from  a  different  part 
of  the  embryo. 

More  common,  however,  and  in  a  surgical  point  of  view  more  important,  Retained 
is  the  retention  of  the  testicle  either  in  the  abdomen  or  in  the  inguinal  canal.  ■ 
Such  retained  testicles  do  not,  in  the  opinion  of  most  pathologists  of  the 
present  day,  secrete  seminal  fluid,  i.e.  fluid  containing  spermatozoa ;  so  that 
the  patient  is  sterile,  if  both  testes  be  retained,  though  there  is  no  reason 
why  he  should  be  in  any  respect  deficient  in  sexual  power.' 

When  a  testicle  has  only  descended  into  the  inguinal  canal,  or  when  it  With 
descends  very  late  into  the  scrotum,'*  a  portion  of  bowel  very  often  descends  ^^rma. 
with  it  into  the  inguinal  canal,  and  may  easily  become  strangulated, 
especially  as  in  these  cases  the  internal  ring  is  often  very  deep  and  narrow. 
And  in  other  cases,  though  the  testicle  does  not  descend,  the  gut  may  come 
down  into  the  scrotum,  and,  of  course,  may  be  strangulated  there  (  see  Fig. 
826,  p.  702).  In  all  cases  of  hernia  with  retained  testis,  the  first  care  of  the 
surgeon  is  to  replace  the  hernia  if  possible.  If  the  testicle  adheres  to  the 
hernia  and  the  latter  is  reducible,  so  that  the  replacement  of  the  bowel  in- 
volves the  reduction  of  the  testis  also  into  the  abdomen,  or  into  the  groin, 
this  is  a  matter  of  but  little  importance,  provided  a  truss  can  be  worn  and 
the  risks  of  hernia  obviated.  Even  if  the  pressure  of  the  truss  were  to 
cause  atrophy  of  the  testis,  this  is  not  an  objection  to  the  practice,  since  the 
testicle  is  probably  useless  from  the  beginning.  If  the  hernia  is  reducible, 
without  the  testicle,  a  truss  with  a  horse-shoe  pad  should  be  applied ;  the 
testicle  lying  in  the  concavity  of  the  horse-shoe  is  not  subjected  to  injury, 
while  the  pad  serves  to  retain  the  rupture  by  making  pressure  on  the  upper 
part  of  the  inguinal  canal  and  the  internal  abdominal  ring.  But  very  often 
the  hernia  will  be  found  irreducible,  or  the  truss  cannot  be  borne.  In  such 
cases  a  bag  truss  must  be  fitted.  If  an  operation  becomes  necessary  the 
surgeon  will  probably  embrace  the  opportunity  to  remove  the  testicle,  which 
is  useless  and  in  the  way. 

'  There  is,  however,  much  difference  of  opinion  on  this  subject.  The  evidence  on 
both  sides  is  fully  stated  in  Mr.  -Jacobson's  article,  '  Syst.  of  Surg.'  3rd  ed.  vol.  iii.  p.  465. 

^  Sir  A.  Cooper  relates  that  he  has  seen  the  testicle  descend  as  late  as  seventeen 
years  of  age,  and  Dr.  Humphry  speaks  f)f  a  case  as  late  as  forty. 
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Such  retained  testicles  have  not  unfrequently  been  known  to  be  the  seat 
of  cancer,'  and  in  other  cases  of  hydrocele.  Gonorrhceal  orchitis  is  pecu- 
liarly painful  when  the  testicle  is  retained  in  the  canal. 

There  are  also  instances  in  which  the  testicle,  instead  of  descending  into 
the  scrotum,  has  passed  into  the  perinasum,  or  even  through  the  saphenous 
opening  into  the  groin.  The  knowledge  of  these  rare  anomalies  will  be  use- 
ful to  the  surgeon  in  examining  cases  of  supposed  hernia  or  perineal  abscess. 
They  have  been  operated  on  with  success. ^ 

In  other  cases  the  testicle  is  inverted  in  its  descent,  so  that  the  cord  Ues 
in  front  of  it,  and  the  tunica  vaginahs  behind.  This  fact  has  its  importance, 
as  we  shall  see,  in  the  practical  surgery  of  hydrocele. 

The  persistence  of  the  fmiicular  canal  is  a  fact  of  as  much  importance  in 
hydrocele  as  in  hernia. 

The  malformations  of  the  penis  derive  their  practical  importance  from  the 
condition  of  the  urethra  and  bladder,  and  have  been  spoken  of  on  pp  771 
785. 

The  diseases  of  the  male  organs  may  be  divided  into  those  of  the  testicles, 
scrotum,  and  penis.  The  vesicuhe  seminales  might  perhaps  be  added,  but 
their  affections  are  not  well  understood,  and  the  diseases  of  the  prostate  are 
treated  along  with  those  of  the  urinary  organs,  with  which  they  have  a  nearer 
connection  than  with  those  of  the  generative  system. 
Hydrocele.  The  diseases  of  the  testicles  will  be  first  considered.  Of  these  perhaps  the 
commonest  is  hydrocele,  a  collection  of  fluid  in  the  tunica  vagmahs,  the  result 
of  over-secretion  or  passive  dropsy. 

No  symptoms  attend  the  formation  of  a  hydrocele,  so  that  any  swelling 
in  the  testicle  which  forms  painlessly  and  gives  no  inconvenience  except 
that  occasioned  by  its  weight  is  suspected  to  be  a  hydrocele  till  proved  other- 
wise. 

The  forms  of  hydrocele  are  various,  corresponding  to  the  condition  of  the 
tunica  vaginalis  and  its  funicular  process. 

In  the  ordinary  condition  the  tunica  vaginahs  is  entirely  separated  from 
the  peritoneal  cavity  by  the  whole  extent  of  the  scrotum  and  inguinal  canal. 
It  only  covers  the  front  and  sides  of  the  testis,  extending  somewhat  under 
the  epididymis  and  around  its  head,  but  is  reflected  forwards  from  the  sides 
of  that  body  so  as  to  leave  its  posterior  part  free.    Consequently,  when  this 
cavity  is  distended  with  fluid,  which  constitutes  the  common  hydrocele,  the 
swelling  lies  in  front  of  the  testicle  and  above  it  (Fig.  330,  p.  703).  The 
testicle  may  be  sometimes  felt  at  the  back  of  the  tumour  ;  the  scrotal  cord  is 
perfectly  free.    The  collection  of  fluid  is  often  too  tightly  bound  down  to 
permit  of  the  feeling  of  fluctuation  ;  it  is  commonly  transparent,  though 
often  not  so,  in  consequence  of  the  thickness  of  the  sac.    It  is  pyriform,  and 
if  the  patient  is  intelligent  he  will  have  noticed  that  it  has  begun  from  the 
bottom  of  the  scrotum  and  extended  upwards.    When  punctured  a  greenish 
or  yellowish  serum  is  drawn  off,  which  is  rich  in  albumen,  so  that  it  coagu- 
lates on  the  application  of  heat  or  nitric  acid  like  the  serum  of  the  blood. 
The  causes  of  hydrocele  are  not  well  understood.    It  is  a  common  complica- 
tion of  chronic  inflammation  of  the  testicle  (hydrosarcocele),  and  a  certain 
amount  of  hydrocele  also  usually  accompanies  acute  orchitis.    Its  inflam- 
matory origin  is  testified  also  by  the  fact  that  it  is  not  infrequently  referred 

'  Dr.  G.  .Johnson,  'Med.-Chir.  Trans.'  vol.  xlii.    Mr.  Hodgson,  '  St.  George's  Hospital 
Reports,'  vol.  ii. 

^  See  Annandale  in  'Brit.  Med.  Journ.'  Jan.  1879. 
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to  an  injury.  Yet  in  most  cases  of  pure  hydrocele  nothing  of  the  kind  can 
be  traced.  It  is  spoken  of  vaguely  as  a  '  local  dropsy,'  but  certainly  has  no 
connection  or  affinity  with  general  dropsy. 

The  diagnosis  of  this  form  of  hydrocele  from  hernia  is  usually  easy— in  fact  Diagnosis, 
obvious — for,  as  the  cord  is  free  between  the  tumour  and  the  external  inguinal 
ring,  no  confusion  between  hernia  and  hydrocele,  or  any  other  uncomplicated 
tumour  of  the  testis  or  its  coverings,  is  possible.  But  hydrocele,  or  any  other 
scrotal  tumom-,  may  be  combined  with  hernia,  as  shown  in  the  diagram 
above  referred  to  (Fig.  330) ;  and  then  in  the  part  caused  by  the  hydrocele 
transparency  will  be  found  without  impulse  or  reducibility,  and  in  the  hernia 
opacity  with  impulse,  and  probably  with  reducibility.  If  the  hernia  is  stran- 
gulated, the  characteristic  symptoms  of  that  condition  will  demand  the 
reduction  of  the  bowel  either  by  taxis  or  operation,  and  after  this  has  been 
accompHshed  the  nature  of  the  tumour  will  become  plain.  But  old  hydro- 
celes with  a  thick  non-transparent  sac  are  not  easily  distinguished  from  sohd 
tumours  of  the  testicle  ;  on  the  contrary,  they  are  sometimes  almost  indistin- 
guishable from  them.  I  once  assisted  a  surgeon  of  great  experience  in  an 
operation  on  a  case,  which  I  had  not  seen  before,  where  he  proposed  to 
remove  the  testicle  on  account  of  supposed  malignant  disease,  which  on 
incision  turned  out  to  be  a  simple  hydrocele ;  and  I  was  once  consulted  in 
a  similar  case,  where,  rememberuig  this,  I  avoided  the  same  error  only  by  a 
puncture  with  a  trocar  after  the  patient  had  been  prepared  for  the  operation. 
So  also  with  hsematocele,  as  to  which  the  reader  is  referred  to  the  section  on 
that  disease. 

The  treatment  of  simple  hydrocele  may  be  palhative  or  radical.  The 
latter  cannot  be  devoid  of  pain,  and  involves  some,  though  a  very  trifling, 
risk.    Consequently,  many  persons  prefer  to  go  on  with  the  palliative  treat- 
ment, or,  in  plamer  terms,  to  have 
'  '^'''^^Mj  ;  hydrocele  tapped  from  time  to 

time  instead  of  attempting  its  cure. 
Tapping  a  hydrocele  is  a  very  simple  Tapping, 
proceeding,  though  it  is  sometimes 
mismanaged.  The  back  part  of  the 
scrotum  is  to  be  drawn  backwards 
so  as  to  make  its  front  surface  tense. 
A  part  of  the  skin  is  to  be  chosen 
free  from  large  veins,  and  a  small 
trocar  is  to  be  plunged  in  boldly, 
inclining  upwards,  in  order  to  avoid 
the  testicle.  This  gives,  it  may  be 
said,  no  pain,  and  after  the  swelling 
has  been  emptied  the  cannula  is  with- 
drawn and  a  bit  of  strapping  applied. 
When  the  fluid  has  re-collected  to 
such  an  extent  as  to  cause  pain  and 
dragging  on  the  loins,  this  little 
operation  may  be  repeated,  or  the 
radical  cure  may  be  undertaken.  When  the  fluid,  has  aU  been  withdrawn, 
the  condition  of  the  testis  must  be  carefully  examined,  for  before  the  emptying 
of  the  sac  it  is  difficult,  if  not  impossible,  to  be  sure  that  the  gland  itself  is 
healthy,  and  if  it  be  not  so  it  will  be  vain  to  try  and  cure  the  disease  by 
any  measures  directed  solely  to  the  tunica  vaginalis. 


Fio.  395.  Tappinpr  a  hydrocele 
probable  position  of  the  testis 
(lotted  line. 


After  Listen.  The 
is  indicated  by  a 
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in  front. 


Kadical 
cure. 

Incision  of 
the  sac. 


Port-ivine 
injection. 


In  this,  the  common,  method  of  tapping  a  hydrocele  the  testicle  is  sup- 
posed to  be  behind,  as  it  is  in  ninety-nine  cases  out  of  a  hundred.  But  there 
are  rare  instances  in  which  the  position  is  reversed ;  and  the  gland  lies  in 
front  of  the  fluid.  I  once  saw  such  a  case  in  which  a  trocar  had  been  twice 
thrust  into  the  testicle  in  attempts  to  empty  the  hydrocele.  This  reversal 
of  the  position  depends  on  one  of  two  causes:  (1)  The  liydrocele  may  have 
been  tapped,  and  in  this  operation  the  front  surface  of  the  testicle  may  have 
been  punctured,  hi  consequence  of  this  the  testicle  contracts  an  adliesion 
to  the  front  of  the  hydroceHc  cavity,  and  when  the  fluid  re-collects  the 
testicle  lies  at  the  front  of  the  tumour  and  the  fluid  laps  round  each  side  of 
it,  so  as  to  appear  behind  it,  though  this  is  hardly  the  case  in  strictness  of 
speech  ;  or  (2)  the  hydrocele  may  really  he  entirely  behind  the  testicle  as  a 
consequence  of  congenital  pecuharity,  for  it  seems  that  sometimes  the  testis 
gets  twisted,  as  it  were,  in  its  descent  into  the  scrotum,  so  that  the  epididymis 
and  cord  are  in  front  of  the  gland  and  the  tunica  vaginahs  behind  it ;  and  if 
in  a  case  like  this  hydrocele  should  occur  it  must,  of  course,  be  altogether 
behind  the  testicle.  Such  a  position  could  not  be  detected  if  the  tmiica 
vaginalis  were  thick  and  opaque but  in  ordinary  cases  careful  exploration 
by  transmitted  light  will  distinguish  the  position  of  the  testicle,  or  the  elas- 
ticity of  the  part  will  convince  the  surgeon  where  fluid  is  to  be  found ;  or 
palpation  may  elicit  sensations  in  the  patient  which  will  enable  him  to  point 
out  the  situation  of  the  gland.  Fortunately,  if  in  an  obscure  case  the  testicle 
is  punctured,  no  serious  mischief  usually  follows ;  the  error,  however, 
is  a  discreditable  one  when,  as  commonly  happens,  it  is  the  result  of  pure 
negligence. 

The  radical  cure  of  hydrocele  used  to  be  effected  by  laying  the  sac  freely 
open,  and  this  is  sometimes  still  necessary  in  cases  of  obstinate  recurrence. 
It  is  also,  I  think,  often  advisable  in  cases  where  the  sac  is  unusually  thick, 
or  where  the  patient  is  very  sensitive  to  pain,  or  where,  from  any  cause,  he  is 
especially  anxious  to  avoid  all  hability  to  recurrence.  It  is  usually  quite 
painless,  and  the  temperature  and  pulse  usually  remain  normal.  Still  it  can- 
not be  denied  that  it  does  involve  some  risk,  and  it  certainly  requires  a  few 
days'  confinement  to  bed.  The  operation  is  a  very  simple  one.  The  tunica 
vaginalis  is  exposed  by  a  free  incision,  opened  to  the  extent  of  about  two 
inches,  and  its  margins  stitched  to  the  skin  with  a  few  sutures  of  carbolised 
gut.  The  cavity  is  then  washed  out,  and  the  operation  and  after-treatment 
are,  of  course,  conducted  Avith  the  strictest  antiseptic  precautions.  A  still 
more  radical  measure  consists  in  dissecting  out  the  parietal  layer  of  the 
tunica  vaginahs.  This  renders  recurrence  absolutely  impossible.  The 
membrane  can  be  removed  without  difficulty  by  snipping  through  the  loose 
connective  tissue  with  blunt  scissors,  and  should  be  taken  away  close  up  to 
the  epididymis  and  testicle.  The  operation  is  only  required  hi  some  rare 
cases  when  the  sac  is  very  thick.' 

Commonly,  however,  the  injection  of  the  sac  suffices.  The  old  plan  was 
after  withdi'awing  the  fluid  to  fill  the  sac  with  port-wine  and  water  in  equal 
parts  (the  French  use  alcohol  and  water  in  various  proportions)  and  keep  it 
in  the  sac  till  the  patient  felt  a  good  deal  of  pain  and  began  to  feel  sick  and 
faint.  Then  the  cannula  was  opened  and  as  much  of  the  fluid  as  would  riui 
out  was  allowed  to  escape.  The  modern  plan  (introduced  by  the  late  Sir  B. 
Martin)  is  less  troublesoine  to  tlie  patient,  and  is  usually  efi"ective.  Two 


See  a  paper  by  Dr.  W.  T.  Bull,  'New  York  Medical  Journal,'  March  13,  1886,  p.  201. 
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drachms  of  an  equal  mixture  of  Tinct.  lodi  and  water  are  passed  into  the  iodine  in- 
emptied  sac  and  left  there.  The  effect  of  the  injection  of  a  hydrocele  is  always 
a  smart  attack  of  inflammation,  the  sac  usually  filling  to  the  same  size  as 
before,  and  with  a  good  deal  of  redness  of  the  skin  and  pain.  But  as  this 
subsides  the  part  resumes  and  retains  its  natural  size,  at  least  if  the  opera- 
tion is  successful.  As  the  injection  of  iodine  is  painful  and  not  absolutely 
certain  to  cm'e  the  disease,  other  methods  have  been  employed.  The  one 
which  seems  to  me  most  promising  is  that  introduced  by  Dr.  Levis  of  Phila- 
delphia.' The  deliquesced  crystals  of  the  acid  are  used,  i.e.  the  pure  acid  with 
about  5-10  per  cent,  of  water  or  glycerine,  and  from  half  a  drachm  to  a 
drachm  (according  to  the  size  of  the  sac)  of  this  is  passed  into  the  emptied 
sac  by  means  of  a  graduated  syringe  with  a  nozzle  long  enough  to  project 
through  the  cannula  into  the  sac.  Very  little  pain  or  reaction  is  produced 
at  first,  but  after  about  twenty-four  hours  the  usual  inflammation  follows, 
though  in  the  cases  I  have  operated  on  (less  than  ten  in  number  as  yet)  not 
to  the  usual  extent.  It  also  seems  to  subside  more  rapidly.  Dr.  Levis  says 
that  he  has  used  this  injection  in  private  and  hospital  practice  for  nme  years, 
and  met  with  no  case  of  carbolic  poisoning,  nor  any  in  which  it  has  failed 
to  eftect  a  radical  cure.  In  three  of  these  the  iodine  injection  had 
failed. 

After  the  mjection  of  hydrocele  the  tunica  vaginalis  is  sometimes  oblite- 
rated by  adhesions  ;  but  this  is  not  necessary  for  cure,  and  is  believed  not  to 
be  the  usual  result ;  though  precise  information  on  this  head  can  hardly  be 
obtained,  smce  such  operations  never  prove  fatal  and  have  been  forgotten 
before  the  patient's  death  even  if  his  body  is  examined.  Should  the  hydro- 
cele recur  after  the  iodine  or  other  injection,  as  it  sometimes  does,  the  best 
plan  is  to  inject  it  with  port-wine,  or  with  sulphate  of  zinc  lotion  (gr.  iv.  to 
f  i.)  used  m  the  same  way  as  the  port-wine  injection,  and,  if  it  still  recurs,  to 
lay  it  open  ;  but  in  these  cases  very  careful  examination  of  the  testicle  should 
be  made,  to  ascertain  whether  it  really  is  a  case  of  simple  hydrocele. 

Setons  are  now,  I  believe,  entirely  disused.  Setons. 

The  other  forms  of  hydrocele  depend  on  the  condition  of  the  tunica 
vaginalis  and  its  funicular  process  in  respect  of  their  obhteration. 

When  the  whole  funicular  process  remains  open  and  the  communication  Congenital 
is  not  large  enough  to  admit  a  piece  of  bowel,  the  serous  secretion  of  the  iiy^rocele. 
peritoneum  may  distend  the  scrotal  pouch  and  form  a  congenital  hydrocele.^ 
Congenital  is  distinguished  from  common  hydrocele  by  its  shape  and  extent, 
and  by  the  fact  that  the  fluid  can  be  returned,  though  often  only  slowly  and 
with  much  difficulty,  into  the  belly,  and  from  hernia  by  its  transparency  ^ 

'  'The  Treatment  of  Hydrocele,  and  Serous  Cysts  in  general,  by  the  Injection  of  Car- 
bolic Acid.'—'  Transactions  of  the  Med.  Soc.  of  the  State  of  Pennsylvania,'  1881. 

^  It  must  be  recollected  that  this  is  not  a  necessary  consequence  of  the  persistence  of 
the  communication  if  it  be  very  small. 

'  It  must  be  remembered  that  a  hernia  cannot  under  ordinary  circumstances  be  trans- 
parent, since  both  the  viscera  and  the  omentum,  which  form  its  contents,  are  themselves 
perfectly  opaque.  In  very  rare  cases  the  hernial  sac  is  dropsical  or  distended  with  clear 
serum—'  hydrocele  of  the  hernial  sac'  This  usually  occurs  after  the  obliteration  of  the 
neck  of  the  sac  by  the  pressure  of  the  truss,  or  its  partial  obstruction  by  adherent  omen- 
tum. The  difficulty  of  diagnosis  is  great,  as  may  be  seen  by  reference  to  Mr.  Curling's 
chapter  on  this  subject  in  his  treatise  on  '  Diseases  of  the  Testis.'  The  feeling  of  im- 
pulse at  the  neck  of  the  sac,  the  history  of  the  case,  and  the  different  relations  of  the 
testis  to  the  tumour  from  those  which  are  met  with  in  hydrocele,  are  the  points  to  be 
chiefly  attended  to. 
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(wliich,  I  believe  is  almost  if  not  quite  always  present),  and  by  the  different 
sensation  Avlnch  the  surgeon  feels  in  reducing  it. 

The  treatment  of  congenital  hydrocele  consists  in  evacuating  the  fluid 
with  a  fine  trocar  and  endeavouring  to  procure  the  obhteration  of  the  patent 
canal  by  making  continuous  pressure  on  it  near  the  external  inguinal  ring 
by  means  of  a  truss,  which  should  be  worn  night  and  day  if  possible  ;  and  as 
last  as  the  fluid  re-accumulates  the  puncture  should  be  repeated.  Most  cases, 
I  believe  ultimately  recover.  If  not,  the  communication  will  probably  en- 
arge  and  hernia  will  ensue.  In  France  it  seems  common  to  treat  congenital 
hydrocele  by  injection  with  alcohol,  pressure  being  maintained  on  the  ring 
while  the  sac  is  being  injected  ;  and  Mr.  Curling  speaks  favourably  of  iodine 
mjection,  while  Mr.  Jacobson  proposes  to  lay  open  the  sac  (under  antiseptics) 
and  allow  it  to  granulate  up,  or  even  to  remove  it,  as  in  the  radical  cure  of 
hernia  recommended  by  Mr.  M.  Banks  (p.  G91),'  but  the  gi-avity  of  the 
disease  seems  hardly  sufficient  in  most  cases  to  warrant  measures  which 
cannot  be  free  from  considerable  risk. 

Infantile  hydrocele  is  very  common.  The  tunica  vaginahs  and  its  funi- 
cular prolongation  are  distended  with  clear  serum,  but  the  scrotal  portion 
of  the  funicular  portion  is  separated  from  the  peritoneal  ca^^ty  by  a  septum 
at  the  external  ring  (Fig.  328,  p.  703),  so  that  the  fluid  will  not  pass  mto  the 
peritoneal  cavity  whatever  force  be  used  and  however  the  canal  may  be 
straightened  out ;  but  very  careful  exammation  in  this  respect  is  necessary 
before  the  hydrocele  can  be  confidently  said  not  to  communicate  with  the 
peritoneum,  so  easy  is  it  to  close  a  small  communication  by  any  foldmg  over 
of  the  parts  ;  and  then  what  is  really  a  congenital  may  easily  be  mistaken 
for  an  infantile  hydrocele.  Infantile  hydrocele  generally  disappears  spon-' 
taneously  or  after  the  application  of  a  stimulating  lotion  of  arnica  or  hydro- 
chlorate  of  ammonia  or  tincture  of  iodine  to  the  skin  ;  or  it  may  be  punctured 
subcutaneously,  or  otherwise.  There  is  no  objection  to  injecting  such  a 
hydrocele,  but  it  is  rarely  necessary. 

Hydrocele  of  the  cord  proceeds  from  the  effusion  of  serum  into  an  un- 
obUterated  portion  of  the  funicular  process  (Fig.  831,  p.  703),  or  perhaps 
from  the  growth  of  an  independent  cyst  ui  the  cellular  tissue  of  the  cord. 
It  is  commonly  met  with  in  children  or  boys  about  puberty,  and  causes  a 
small  round  tense  swelhng  in  the  course  of  the  cord  separate  from  the 
testicle,  and  therefore  easy  to  distinguish  from  common  hydi-ocele  or  any 
tumour  of  the  testis,  and  if  also  distinctly  separable  fr-om  the  external  in- 
guinal ring,  equally  easy  to  distinguish  from  hernia,  and  therefore  unmis- 
takable. But  as  the  cyst  may  extend  up  to  or  beyond  the  ring,  there  is  in 
such  a  case  a  very  great  resemblance  to  hernia  ;  so  that  I  have  seen  a  case 
of  the  kind  treated  for  hernia  at  one  of  our  truss  societies.  Careful  examina- 
tion, however,  will  show  that  the  supposed  hernia  cannot  be  made  to  return 
into  the  belly,  though  there  is  no  strangulation ;  that  the  impulse  it  receives 
is  much  less  than  a  hernia  would  have ;  and  that  it  forms  a  small  rounded 
swelling  instead  of  a  long  tubular  one  ;  and  if  the  child  be  taken  into  a  dark 
room,  and  the  candle  be  dexterously  arranged,  transparency  can  usually  be 
detected  in  spite  of  the  smallness  of  the  cyst  and  fatness  of  the  part.  There 
is  then  no  further  doubt.  But  if  with  a  cyst  situated  so  high  up  there  should 
be  any  symptoms  of  strangulation,  it  would  be  right  to  cut  down  on  the 
tumour  and  open  it ;  and,  in  fact,  whenever  there  is  any  considerable  doubt, 

'  A  case  in  which  this  operation  was  successfully  performed  is  reported  by  Mr. 
Southam  in  the  'Brit.  Med.  Journ.'  Jan.  26,  1884. 
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the  same  course  may  be  justifiable,  rather  than  expose  the  child  to  the 
annoyance  of  wearing  a  truss  unnecessarily. 

These  cysts  are  easily  curable  by  injection  with  a  small  quantity  of  tinc- 
ture of  iodine,  say  5j.  of  a  mixture  of  equal  parts  of  the  tincture  and  water, 
or  3ss.  of  the  pure  tincture.  I  have  also  cured  them  by  a  silver  seton,  but 
with  more  inflammation  and  distress,  and  more  readily  and  surely  by  cutting 
the  cyst  open  and  leaving  it  to  fill  up. 

Besides  these  encysted  hydroceles  of  the  cord,  which  are  common  enough, 
difiused  hydrocele  of  the  cord  is  spoken  of,  forming  a  long,  sausage-shaped 
tumour  around  the  whole  cord  ;  but  if  it  occurs  it  is  exceedingly  rare.  Dr. 
Humphry  says  that  no  such  case  is  known  to  have  presented  itself  in  modern 
times,  and  refers  to  the  works  of  Pott  and  Scarpa  for  all  that  is  known 
about  it.  Their  accounts  will  be  found  in  a  condensed  form  in  Mr.  Curling's 
work. 

Encysted  hydrocele  of  the  testicle  consists  in  the  formation  of  a  cyst  in  Encysted 
contact  with  the  testicle  itself  and  not  with  the  cord.    The  usual  position  of  1,^^^°°^^^ 
these  cysts  is  in  the  head  of  the  epididymis,  and  they  generally  contain  testis, 
spermatic  fluid.  But  they  are  found  in  other  situations,  as  between  the  tunica 
vaginalis  and  albuginea ;  and  they  may  contain,  not  the  milky  fluid  which 
results  from  the  admixture  of  semen,  and  which  presents  spermatozoa  under 
the  microscope,  but  the  same  nearly  watery  secretion  as  is  contained  in  the 
cysts  of  the  cord.    Their  diagnosis  from  common  hydrocele  is  formed  either 
from  their  position — for  they  do  not  envelope  the  testicle  like  common  hydro- 
cele, but  lie  above,  behind,  or  at  the  side  of  it  like  a  double  testis — or  from  the 
milky  or  watery  nature  of  their  contents,  which  contrasts  forcibly  with  the 
albuminous  serum  of  ordinary  hydrocele.'    The  way  in  which  semen  gets  into 
these  cysts  is  not,  perhaps,  fully  understood  ;  but  there  is  no  question  that  in 
many  cases  a  distinct  communication  has  been  seen  between  the  cyst  and  the 
tubes  of  the  epididymis  ;  and  if  we  allow  that  in  the  cases  where  no  opening 
has  been  found  there  was  really  no  opening,  still  it  might  have  been  present 
at  one  time,  and  then  have  become  obliterated.    In  the  watery  cysts,  however, 
no  such  communication  can  at  any  time  have  existed.    It  seems,  on  the 
whole,  most  probable  that  these  cysts  originate  in  different  ways — either  as 
outgrowths  (or  buds  as  it  were)  from  the  tubes  of  the  epididymis,  the  opening 
of  which  may  or  may  not  become  obliterated,  or  as  independent  formations 
in  the  cellular  tissue  of  the  cord,  which  afterwards  may  or  may  not  form  a 
communication  with  its  seminiferous  tubes.    It  has  also  been  suggested,  but 
on  pure  hypothesis,  that  they  may  be  overdeveloped  remains  of  the  Wolffian 
body  which  have  not  become  connected  with  the  testicle.    A  much  more 
probable  hypothesis  is  that  pat  forward  in  a  very  interesting  paper  by  Mr.  S. 
Osborn  in  the  St.  Thomas's  Hospital  Reports  for  the  year  1875.    He  traces 
the  development  of  these  cysts  to  the  '  hydatid  of  Morgagni,'  a  small  cystic 
body  which  is  always  found  between  the  testis  and  the  globus  major,  and  is 
the  remnant  of  the  Miillerian  duct.    The  paper  and  the  preparations  de- 
picted in  it  are  well  worth  studymg.^ 

The  treatment  is  the  same  as  that  of  common  hydrocele  ;  but  as  the 
tumour  is  usually  smaller  and  fills  more  slowly  than  in  hydrocele  of  the 
tunica  vaginahs,  there  is  less  motive  for  undertaking  the  radical  cure. 

'  A  few  cases  are,  however,  on  record  in  which  milky  fluid  has  been  found  in  the  sac 
of  a  common  hydrocele.  Some  of  these  were  connected  with  the  presence  of  the  Filaria 
hominis.    See  Davis,  '  Brit.  Med.  Journ.'  June  20,  1885. 

^  See  also  Mr,  Jacobson's  Essay,  p.  496. 
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boXsin     Tvrv'^m  f  '  r'''^^^''''  ^  ^^^^-^  ^^^y-    This.  aB 

the  tunica    f^-  ^sborn  points  out,  may  be  formed  by  the  hydatid  of  Morgagni  becominrr 
va,.ual.s.    degenerated  into  a  soHd  tumour,  much  as  an  enlarged  bursa  does,  and  Slen 
droppmg  oS  Its  peduncle;  and  Dr.  Humphry  has  pointed  out  a  similar 
process  for  the  development  of  these  movable  bodies,  and  has  given  an 
mteresting  example  of  the  recognition  and  removal  of  one  of  them  durinr. 
life  by  mcision.i    In  a  case  by  Sir  B.  Brodie  a  patient  who  had  one  of  these 
loose  bodies  used  to  complain  of  intolerable  pain  after  the  operation  for 
tapping  ;  and  they  often  set  up  a  certain  amount  of  irritation,  and  no  doubt 
either  produce  or  keep  up  the  effusion  of  fluid  into  the  tunica  vaginalis 
Ihey  should  therefore  always  be  removed  when  they  can  be  recognised  I 
have  no  doubt  that  they  may  arise  from  various  causes,  just  as  loose  carti- 
lages do  ;  and  their  structure  bears  much  analogy  to  that  of  the  loose  bodies 
m  the  joints.    In  Dr.  Humphry's  case  the  loose  body,  which  was  the  size 
of  a  bean,  was  composed  of  '  compact  fibrous  layers  encircling  an  earthv 
nucleus.' 


Htemato- 
cele. 


Hsemato- 
cele  of  the 
cord. 


Diagnosis. 


Common  haematocele  is  a  collection  of  blood  in  the  cavity  of  the  tunica 
vagmahs.  It  usuaUy  follows  on  some  sprain  or  injurv  wherebv  a  vessel  is 
ruptured  on  the  internal  surface  of  the  membrane,  and  this  is  often  the  case 
when  hydrocele  is  already  present.  The  same  thing  happens  sometimes  in 
hydrocele  of  the  cord  and  in  encysted  hydrocele,  which  by  some  blow  or 
mjury  becomes  filled  with  blood,  or  converted  into  hfematocele.  In  the  cord 
however,  this  is  so  uncommon  that  I  think  it  not  worth  while  to  spend  more 
space  upon  it.  In  the  tunica  vaginalis  it  appears  common  enough.  Hfema- 
tocele may  be  produced  by  a  blow  or  a  strain  in  the  previously  sound ' 
condition  of  the  organ,  giving  rise  to  hajmorrhage  into  the  cavity  of  the 
tunica  vaginahs,  or  by  similar  injuries,  or  the  puncture  of  the  trocar,  in 
cases  of  hydrocele,  and  perhaps  by  spontaneous  rupture  of  or  exhalation 
from  some  vessel  in  the  lining  of  the  sac. 

The  tumour  has  generally  a  somewhat  more  rounded  shape  than  a  hydro- 
cele, is  heavier,  less  homogeneous,  part  of  it  being  knobby  and  semi-solid,  is 
perfectly  devoid  of  transparency,  and  often  accompanied  by  a  dark  colour  of 
the  scrotum,  due  to  blood  sugillating  into  the  subcutaneous  tissue. 

The  diagnosis  is  anything  but  easy.    It  is  hardly  too  much  to  say  (at  least 
I  may  say  it  for  myself  )  that  the  surgeon  can  never  be  sure  of  the  diagnosis 
of  a  hfematocele  till  he  has  punctured  it.    It  may  be  a  solid  tumour  of  the 
testis  (perhaps  inflammatory,  but  more  probably  malignant),  or  a  hydrocele 
with  a  thick  sac.    The  diagnostic  signs  are  as  follows :— Chronic  orchitis  is 
generally  accompanied  by  a  more  definite  history  of  its  causation  than 
haematocele,  i.e.  it  follows  directly  on  acute  orchitis  or  as  the  result  of  a 
blow,  the  tumour  having  been  always  solid,  and  increasing  gradually  ;  or 
after  syphihs,  with  some  other  distinct  syphilitic  symptoms.    Cancer  of  the 
testicle  advances  more  rapidly,  has  a  greater  tendency  to  spread  up  the  cord, 
and  is  accompanied  with  more  pain.    (I  do  not  speak  of  advanced  cases  of 
cancer  complicated  with  enlarged  lumbar  glands,  where  there  is  no  difficulty 
in  diagnosis.)    Hydrocele  is  wanting  usually  in  the  history  of  injury  and  of 
sudden  increase  to  a  certain  size,  but  there  is  a  gradual  and  progressive 
enlargement.    But  the  reader  will  see  at  once  that  all  these  signs  are 
dubious  ;  and  an  experience  of  the  complexities  of  practice  and  the  uncertain- 


'  Syst.  of  Surg.'  .Srd  ed.  vol.  iii.  p.  514. 
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ties  of  patients'  histories  will  enable  him  easily  to  judge  how  dubious  they 
are.  It  is,  however,  more  especially  the  early  stage  of  cancer  which  bears 
the  strongest  resemblance  to  hsematocele. 

Notwithstanding,  however,  the  difficulty  experienced  in  diagnosing  ha3- 
matocele,  there  are  many  cases  in  which  the  symptoms  and  history  point 
strongly  to  the  correct  conclusion  ;  and  in  any  case  where  there  is  a  real 
necessity  for  operative  interference  a  preliminary  incision  will  settle  the 
matter,  and  can  do  no  harm. 

Sometimes  heematocele,  if  neglected,  grows  to  an  enormous  size,  producing 
atrophy  of  the  testis ;  at  other  times  the  blood  degenerates  into  a  turbid, 
grumous  mass,  very  like  the  contents  of  the  small  intestine.^ 

In  very  old  cases  of  hasmatocele  probably  the  safest  and  best  course  is  Treatment, 
to  remove  the  whole  tumour  with  the  testicle  ;  but  as  a  general  rule  it  will 
be  sufficient  to  lay  open  the  tumour  by  a  free  crucial  incision,  turn  out  all 
the  clots,  tie  any  vessels  in  the  thickened  tunic  which  bleed  freely  enough  to 
require  it,  and  allow  the  cavity  to  granulate  up.-  At  the  same  time  it  should 
be  remembered  that  the  operation  is  a  severe  one,  and  in  old  or  unhealthy 
persons  it  should  not  be  lightly  undertaken.  I  have  seen  death  follow  it.  Li 
cases  of  recent  haematocele  absorption  of  the  blood  may  be  procured  by  rest, 
evaporating  lotions,  ice,  &c. ,  and  if  the  swelling  does  not  subside  in  a  satisfactory 
manner  tapping  may  be  resorted  to.  If  the  coverings  are  thin  and  the  blood 
entirely  fluid,  iodine  injection  may  be  successfully  employed. 

M.  Eeverdin  ^  has  recorded  several  cases  fi.-om  his  own  and  other  experience,  HycU-o- 
in  which  a  hydrocele  has  given  way  either  spontaneously  or  from  injury,  and  a  cele^  with 
blood- tumour  has  formed  in  the  tissue  around  the  ruptured  tunica  vaginalis,  rupture  of 
the  blood  minghng  also  in  greater  or  less  proportion  with  the  fluid  of  the  vaginalis, 
hydrocele.    The  source  of  the  haemorrhage  he  believes  to  be  the  large  veins 
which  lie  between  the  serous  and  fibrous  layers  of  the  tmiica  vaginalis.  The 
blood  is  limited  externally  by  a  fibrous  membrane,  which,  according  to  this 
author,  is  the  fibrous  layer  of  the  vaginal  tunic.    On  incising  the  tunica 
vaginalis  (which  seems  the  most  appropriate  treatment  )  the  rent  will  be  seen. 
The  diagnosis  is  easy  from  the  previous  existence  of  hydrocele,  the  great  and 
sudden  increase  of  the  swelling  (usually  from  injury,  but  sometimes  without 
any  known  cause),  and  the  appearance  of  ecchymosis  in  the  scrotum.  M. 
Eeverdin  believes  that  in  cases  of  spontaneous  rupture  the  hydrocele  has  been 
previously  increasing  rapidly  rnider  the  influence  of  some  irritating  cause, 
which  has  also  produced  atrophy  or  degeneration  of  the  tmiica  vaginalis. 
The  original  memoir  will  well  repay  perusal,  but  the  cases  seem  to  be  too 
rare  to  justify  a  further  expenditure  of  space. 

Orchitis,  or  inflammation  of  the  testicle,  is  divided  into  acute  and  chronic.  Acute 
If  the  word  orchitis  were  construed  so  literally  as  to  restrict  it  to  inflamma- 
tion  of  the  body  of  the  gland,  excluding  the  epididymis,  we  might  say  that 
acute  orchitis  is  almost  always  caused  by  a  blow,  by  gout,  or  by  metastasis 
in  mumps,  since  the  familiar  acute  inflammation  of  gonorrhoea  is  properly 
epididymitis,  but  this  is  in  ordinary  language  included  in  the  term  orchitis. 
The  inflammation  also  which  follows  from  impaction  of  calculus,  after  litho- 

'  I  once  saw  a  surgeon,  on  opening  a  hrematocele  of  this  kind,  start  back,  fancying 
for  a  moment  that  he  had  laid  open  a  hernia. 

^  Some  singular  cases  are  recorded  by  Mr.  Curling  in  which  the  testicle  was  inverted 
and  lay  in  front  of  the  hajmatocele,  so  that  the  surgeon,  having  in  his  incision  seriously 
injured  the  testicle  or  vas  deferens,  was  obliged  to  perform  castration. 

'  '  Annales  des  Maladies  des  Organs  G6nito-urinaires,'  June  and  July  1883. 
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trity,  catheterisation,  &c.,  is  originally,  like  gonorrliceal  orchitis,  situated  in 
the  epididymis. 

Gonorrhoeal  orchitis  usually  occurs  somewhat  late  in  the  disease,  and 
often  after  the  discharge  has  more  or  less  subsided  ;  whether  it  occurs  'from 
inflammation  spreading?  up  the  vas  deferens  to  the  epididymis,  or  from  some 
nervous  '  sympathy,'  the  Hature  of  which  is  obscure,  is  as  yet  undecided. 

It  commences  when  in  its  severest  form  with  rigors,  sickening  pain  in  the- 
back  and  loins  as  well  as  in  the  testicle,  heat  and  redness  of  the  scrotum, 
swelling  and  tenderness  of  the  epididymis,  and  distension  of  the  tunica  vagi- 
nalis with  serum  and  lymph.  The  body  of  the  testicle  becomes  more  or  less 
affected  as  the  disease  progresses.  The  inflammation  appears  to  be  at  first 
seated  in  the  intertubular  connective  tissue,  afterwards  the  tubuH  themselves 
become  loaded  with  lymph. 

On  the  subsidence  of  the  disease  it  seems  not  very  uncommon  for  the 
tubuli  seminiferi,  and  probably  also  the  large  excretory  tubes  of  the  vas 
deferens,  to  be  choked  up  by  this  lymph,  so  that  the  testicle  is  left  useless ; 
and  if  both  testes  have  been  affected  the  patient  is  sterile,'  though  the 
testicles  may  not  be  wasted,  nor  the  patient  deficient  in  sexual  vigour. 

The  treatment  of  gonorrhseal  orchitis  is  now  far  less  severe  than  it  used 
to  be.  Very  many  cases  are  found  to  get  perfectly  well  with  no  more  active 
treatment  than  rest  in  bed,  with  the  testicle  wrapped  up  in  a  warm  poultice.^ 
In  other  cases  the  treatment  by  the  application  of  ice  is  most  successful,  and 
is  recommended  on  the  high  authority  of  Mr.  Curling.  When  there  is  much 
pain  opium  should  be  freely  given.  Leeches  sometimes  also  relieve  pain  if 
followed  by  warm  bathing.  Free  purging  is  very  desirable,  and  if  much  in- 
flammatory fever  be  present  antimony  in  moderate  doses  is  indicated.  In  the 
initial  stages,  when  confined  to  the  epididymis,  the  disease  may  sometimes  be 
arrested  by  carefully  strapping  the  part,  according  to  Dr.  Humphry.  When 
the  pain  is  gone,  but  swelling  lingers,  strapping  is  most  beneficial  if  the 
pressure  be  well  and  equally  applied,  but  this  is  an  art  which  all  people  do 
not  possess.^  The  application,  also,  of  mercm-ial  ointment  below  the  strap- 
ping, or  rubbing  in  a  small  quantity  of  mercury,  often  removes  the  swelling. 

I  never  saw  any  need  for  puncturing  the  testicle,  and  I  believe  the  treat- 
ment to  be  altogether  unsurgical  and  unnecessary — unsm-gical  because  it 
exposes  the  patient  to  some  danger  of  permanent  injury  to  or  atrophy  of  the 
testis,  without  any  corresponding  risk  in  the  disease  itself,  and  unnecessary 
because  relief  can  be  obtamed  without  any  such  violent  proceeding.  Mr.  H. 
Smith  is  the  chief  advocate  for  the  puncture,  which  he  at  first  spoke  of  as  a 
free  incision  into  the  tunica  albuginea,  though  this  description  was  afterwards 
modified  into  a  lancet  puncture.  I  have  no  doubt  that  a  free  incision  w^ould 
cause  atrophy  of  the  testis  in  a  large  proportion  of  cases.  The  lancet  puncture 
is,  I  dare  say,  usually  harmless  (and  the  more  so  because  I  believe  it  often 
does  not  reach  the  testicle  at  all),  but  it  must  also  be  quite  inefficient.  The 
pain  in  orchitis  is  commonly  (though  not  with  indubitable  accuracy)  referred 

'  See  Jacobson,  op.  cit.  p.  527. 

''■  Dr.  Humphry  says  that  without  treatment,  or  even  rest,  most  cases  would  end  in 
resolution. 

'  To  strap  a  testicle,  separate  it  from  its  fellow  and  pull  the  skin  tight,  put  the  first 
strap  round  the  scrotal  cord,  the  next  perpendicular  to  the  first  between  the  testicles,  the 
third  half  overlappinf,'  the  first,  and  the  fourth  the  second,  and  so  on  till  the  whole  gland 
is  equably  covered.  The  skin  ought  not  to  be  i^inched  anyAvhere  between  the  straps, 
nor  should  the  pressure  be  painful  anywhere.  The  straps  should  be  about  half  an  inch 
wide. 
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to  the  tension  of  the  tunica  albuginea.  If  we  accept  this  view,  how  can  a 
small  puncture  reheve  this  tension  ?  The  tunica  albuginea  is  not  a  hollow  bag 
which  if  pricked  in  one  part  will  collapse  in  its  whole  circumference.  In  order 
to  give  any  effectual  reHef  to  its  tension  it  must  be  freely  incised,  and  then  the 
inflamed  and  swollen  substance  of  the  testis  will  only  too  probably  protrude 
through  the  incision,  and  the  patient  will  have  every  reason  to  regret  the 
activity  of  the  treatment.  However,  in  reahty  the  body  of  the  testis  is  rarely 
so  much  aflected  as  the  epididymis  ;  and  how  can  puncture  in  the  body  of  the 
testis  reheve  inflammatory  swelling  of  the  globus  major  ?  If  it  be  replied  that 
as  a  matter  of  fact  the  puncture  is  often  followed  by  diminution  of  the  pain, 
I  am  quite  ready  to  admit  it.  The  reason  is,  no  doubt,  because  the  tunica 
vaginahs  (which  is  almost  always  acutely  inflamed)  is  punctured,  and  this, 
being  a  hoUow  bag,  can  be  at  once  emptied  by  even  a  small  puncture,  with 
temporary  rehef  to  the  tension.  But  such  rehef  is  only  temporary— it  does 
not  m  any  way  tend  to  cure  the  epididymitis— and  so  far  as  it  enables  the 
patient  to  get  about  it  prevents  him  from  obtaining  the  great  requisite  of 
treatment — rest.  Orchitis  in  almost  every  case  is  caused,  and  in  every  case 
aggravated,  by  exertion  or  excess  of  some  kind,  and  the  first  dictate  of  com- 
mon sense  as  well  as  of  sound  surgery  is  to  put  the  man  to  bed  and  keep  him 
quiet.  I  have  often  watched  the  relief  which  follows  on  this  simple  proceed- 
ing in  cases  where  the  pain  has  been  very  severe.  Rehef  thus  obtained  is 
nearly  as  quick  and  far  more  lasting  than  that  which  follows  on  puncture,  and 
it  tends  to  cure  the  disease  itself,  while  exertion  and  every  kind  of  excitement 
tend  to  aggi-avate  and  perpetuate  it.  For  which  reasons  I  altogether  deprecate 
the  practice  of  puncturing  the  testicle  itself,  and  I  beheve  the  puncture  of  the 
tunica  vaginahs  to  be  in  almost  all  cases  superfluous  and  unadvisable,  though 
it  has  been  advocated  by  some  good  surgeons,  •  and  in  the  somewhat  rare  cases 
in  which  suppuration  is  imminent,  or  has  already  commenced,  is  urgently 
indicated. 

The  orchitis  which  follows  on  injuries,  mumps  or  other  causes,  must  be 
treated  on  the  same  general  principles,  and  Dr.  Humphry  gives  a  useful 
caution  to  examine  the  urethra  in  cases  of  recurrent  orchitis,  since  the 
recurrence  often  depends  on  the  presence  of  stricture,  and  can  only  be  obviated 
hy  its  cure.  The  acute  orchitis  of  mumps  is  remarkable  as  being  an  affection 
of  the  body  of  the  gland,  and  as  being  liable,  occasionally,  to  be  followed  by 
total  wasting  of  the  organ  ;  but  as  far  as  recorded  cases  go  this  unfortunate 
event  does  not  seem  ever  to  occur  on  both  sides.  Acute  {ox  subacute)  orchitis 
also  happens  occasionally  in  gout  and  rheumatism. 

Chronic  orchitis  is  an  occasional  result  of  the  acute  disease,  and  is  some-  Chronic 
times  called  '  simple  sarcocele '  to  distinguish  it  from  the  orchitis  dependent  "'"^'^'^ 
upon  the  tubercular  or  syphihtic  taint  to  which  the  corresponding  adjective 
IS  added.  It  is  essentially  a  chronic  inflammation  of  the  organ,  not  depend- 
ing upon  syphilis  or  deposit  of  tubercle.  It  consists  in  the  effusion  of 
mflammatory  products,  which  undergo  an  imperfect  development  into  con- 
nective tissue,  expanding  the  bulk  of  the  testicle  and  compressing  the  vessels 
and  the  tubuli  seminiferi.  Occasionally  it  may  go  on  to  suppuration  and 
the  formation  of  abscess,  which  may  result  in  a  protrusion  of  the  tubuli 

'  On  this  subject  I  may  refer  the  reader  to  a  correspondence  between  Mr.  H  Smith 
and  myself  in  the  '  Lancet'  for  January  187G  ;  to  an  article  by  Mr.  Hutchinson*  in  the 
Med.  Times  and  Gazette,'  April  22,  1871,  in  which  he  seems  to  speak  with  approva  of 
he  puncture  of  the  tunica  vaginalis  ;  to  a  letter  by  Mr.  Macnamara  in  the  same  sense  in 
the  '  Lancet '  for  1876  ;  and  to  Mr.  Curling's  standard  work. 
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seminiferi,  mixed  with  inflammatory  products  (hernia  testis  or  henign 
iimgus). 

Usually  one  testicle  only  is  affected,  and  the  corresponding  cord  is  gene- 
rally somewhat  thickened.  The  scrotum  is  not  involved  unless  suppuratioii 
occurs. 

The  symptoms  consist  in  a  gradual  enlargement,  remaining  after  an  acute 
attack,  or  occurring  as  the  result  of  a  blow  or  injury.  Both  the  body. and 
the  epididymis  are  generally  involved,  though  the  chief  enlargement  is  in 
the  body  of  the  organ,  which  is  smooth  and  hard,  tender  on  pressure,  and  a 
constant  dragging  pain  is  complained  of.  The  cord  is  generally  thickened 
and  infiltrated,  and  there  maybe  some  amount  of  fluid  effusion  in  the  tunica 
vaginalis.  If  suppuration  is  taking  place,  the  skin  of  the  scrotum  becomes 
red,  shining,  and  thinned,  and  adhesions  take  place  between  it  and  the  testicle, 
and  eventually  the  abscess  bursts,  or  is  opened,  and  a  fistulous  channel  left. 
Through  this  the  tubuli  seminiferi  may  protrude,  forming  a  fungous  mass, 
which  increases  in  size,  and  is  accompanied  by  a  diminution  in  size  of  the 
testicle  itself. 

This  simple  form  of  orchitis  usually  terminates  in  recovery  if  treated 
early,  but  occasionally  atrophy  of  the  testicle  results  and  the  organ  becomes 
useless. 

The  treatment  in  these  cases  consists  in  promoting  absorption  of  the 
effused  inflammatory  products  by  carefully  applied  pressure.  This  is  to  be 
done  by  strapping  the  testicle  with  soap-plaister,  diachylon,  or  emplastriim 
hydrargyri.  This  will  generally  siTCceed  in  diminishing  the  swelhng  and 
restoring  the  organ  to  its  healthy  normal  condition.  Should  it  not  do  so,  it 
may  be  due  to  the  pressure  of  fluid  in  the  tunica  vaginalis,  which  must  be 
withdrawn  and  the  strapping  at  once  re-applied.  In  cases  where  the  en- 
largement is  so  great  as  to  prove  a  source  of  annoyance  and  discomfort  to 
the  patient,  and  in  which  the  testicle  does  not  improve  under  treatment,  it 
must  be  removed.  Hernia  may  be  treated  by  the  a^jphcation  of  the  red  oxide 
of  mercury  and  pressure,  which  wiU  generally  succeed  in  repressing  the 
fungus  if  it  be  small.  If  large  it  may  be  necessary  to  remove  the  protruding 
part  before  appljdng  the  mercury  and  strapping  ;  and  m  cases  when  it  includes 
the  greater  part  of  the  organ,  it  is  better  to  remove  the  whole  gland,  since  it 
is  practically  useless  and  would  prove  a  constant  source  of  annoyance  and 
discomfort  to  the  patient  from  protracted  and  long-continued  siippuration. 
.Syphilitic  Chronic  orchitis,  the  result  of  syphilis,  or  '  syphihtic  sarcocele,'  presents 
orchitis.  j^ggj£  -j^  different  forms  :  either  as  an  inflammatory  condition,  m  which 
there  is  a  diffuse  thickening  of  the  connective  tissue  of  the  testicle,  or  as  a 
gummatous  affection,  in  which  '  gummy '  deposits  are  found  mfiltrating  the 
organ. 

It  is  usually  regarded  as  a  late  secondary  or  tertiary  condition,  and  may 
occur  as  the  result  of  inherited  syphihs,  as  well  as  in  the  acquired  form  of 
the  disease.  The  inflammatory  form  consists  in  an  overgrowth  of  the  con- 
nective tissue  of  the  organ,  which  is  the  result,  in  the  first  instance,  of  a 
round-celled  infiltration  of  the  parenchymatous  tissue,  which  becomes  con- 
verted into  a  dense  fibroid  material  which  presses  upon  and  replaces  the 
normal  gland  structure.  If  a  section  of  the  organ  in  which  the  disease  is 
considerf^ly  advanced  be  examined,  tlie  tunica  albuginea  will  be  found  to  be 
much  thickened,  and  radiating  from  it  are  dense  white  processes,  which 
have  encroached  upon  and  obscured  the  gland  structure.  In  places  the 
normal  tissue  of  the  testicle  will  be  found  to  have  entirely  disappeared  and 
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to  be  completely  replaced  by  dense  fibroid  tissue  ;  whilst  in  other  parts  some 
remains  of  the  gland  structure  will  be  visible,  but  atrophied  and  encroached 
upon  in  such  a  way  as  to  be  scarcely  recognisable.  In  the  gummatous 
form,  in  addition  to  the  fibroid  induration  above  described,  there  is  found  on 
section  masses  of  typical  gummy  deposit  of  an  opaque  yellowish  colour  and 
leathery  consistence.  These  vary  in  size  and  are  tolerably  circumscribed, 
but  are  usually  surrounded  by  a  zone  of  thickened  tissue,  which  presents 
microscopically  abundant  round-celled  infiltration.  Under  the  microscope 
these  deposits  present  the  characteristic  appearance  of  gummy  tumours  (as 
described  on  page  411). 

The  symptoms  of  syphilitic  orchitis  come  on  very  insidiously,  and  as  a 
rule  progress  slowly  and  pamlessly.  Often  the  outset  of  the  disease  is  not 
perceived  by  the  patient,  nor  is  he  aware  of  its  existence  until  he  accidentally 
discovers  a  hard  nodule  in,  or  enlargement  of,  his  testicle.  The  disease 
usually  begins  in  one  organ,  and  then  affects  the  other  ;  it  is  rare  for  the 
two  to  be  attacked  simultaneously.  It  involves  the  body  of  the  gland  in  the 
first  instance,  and  for  the  most  part  the  epididymis  escapes  altogether, 
though  in  some  instances  it  may  be  secondarily  affected.  In  the  early  stage 
the  whole  or  a  part  of  the  body  of  the  testicle  becomes  enlarged,  the  enlarge- 
ment being  somewhat  nodular,  and  feeling  hard  and  stony,  sometimes  almost 
hke  cartilage.  The  cord  and  epididymis  are  usually  unaffected,  but  the  latter 
is  sometimes  obscured  altogether  by  the  swelling  of  the  body  of  the  organ. 
There  is  usually  no  pain  or  tenderness  beyond  a  dragging  sensation  which 
is  sometimes  complained  of,  and  testicular  sensation  is  early  lost.  There  is 
little  tendency  to  suppuration,  even  the  deposits  in  the  gummatous  form 
rarely  breaking  down  and  forming  pus.  There  is  almost  always  in  these 
cases  more  or  less  fluid  in  the  tmiica  vaginalis,  constituting  the  '  hydro- 
sarcocele  '  of  the  older  authors. 

The  treatment  must  depend  in  a  great  measure  upon  whether  the  patient 
has  been  subjected  to  a  thorough  mercurial  course,  and  the  length  of  time 
the  disease  has  appeared  after  the  primary  affection.  If  it  is  of  compara- 
tively recent  date,  and  it  is  apparent  or  probable  that  the  patient  has  not 
had  a  sufficiently  thorough  course  of  mercury,  inunction  into  the  scrotum 
will  generally  have  a  very  beneficial  result.  Blue  ointment  or  the  oleate  of 
mercury  ointment  is  to  be  spread  on  flannel,  and  the  testicle  wrapped  in 
this  and  supported  in  a  suspensory  bandage.  A  fresh  quantity  of  the 
ointment  (about  a  drachm)  is  to  be  apphed  daily,  and  the  constant  friction 
will  generally  succeed  in  diminishing  the  swelling.  If  there  is  any  large 
collection  of  fluid  in  the  tunica  vagmahs,  it  is  advisable  to  remove  this  before 
applying  the  ointment,  but  no  attempt  should  be  made  by  the  injection  of 
iodine  to  cure  the  hydrocele. 

If,  on  the  other  hand,  the  patient  has  had  a  prolonged  mercurial  course, 
and  the  disease  has  come  on  at  a  late  period  of  the  syphihtic  history,  and 
the  patient  presents  a  marked  cachexia,  probably  mercmy  either  locally 
or  generally  is  not  desirable,  at  all  events  in  the  first  instance.  Iodide  of 
potassium,  with  tonics,  change  to  the  sea- side,  careful  and  nutritious  dieting, 
and  other  means  to  improve  the  patient's  condition  should  first  be  resorted 
to  ;  but  even  in  these  casea,  when  the  patient's  health  is  somewhat  restored, 
the  local  application  of  mercury  will  generally  be  found  to  expedite  the 
cure. 

Tubercular  disease  of  the  testicle  consists  in  the  deposit  of  tubercle  in  Tubercui 
the  glandular  substance,  generally  of  the  epididymis,  the  body  of  the  gland 
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becoming  frequently  secondarily  involved,  and  often  early  in  the  course  of 
the  disease.  The  disease  may  commence  at  any  period  of  life,  but  is  most 
frequently  found  in  early  manhood,  and  in  those  of  a  feeble  constitution  or 
presenting  the  aspect  of  a  scrofulous  diathesis.  There  may  not  be,  and 
frequently  is  not,  any  evidence  of  the  deposit  of  tubercle  elsewhere  in  the 
body.  The  disease  is  often  set  up  in  the  first  instance,  or  at  all  events  arises, 
as  a  sequence  to  an  attack  of  gonorrhoeal  epididymitis,  or  else  as  the  result 
of  a  blow  or  squeeze. 

On  making  a  section  of  a  testicle  affected  with  tubercular  disease  in  an 
early  stage  the  epididymis  will  be  found  to  be  studded  with  small,  hard, 
semi-transparent  nodules  (grey  granulation).  These  soon  undergo  degenera- 
tion and  become  opaque  and  fused  together  so  as  to  form  a  cheesy  mass, 
which  is  often  softened  and  broken  down  in  the  centre.  Some  difference  of 
opinion  exists  as  to  the  exact  starting-point  of  this  tubercular  condition, 
but  there  seems  to  be  a  great  probability  that  it  commences  in  the  lymphoid 
tissue  which  surrounds  the  tubes.  The  disease  generally  commences  in  one 
testicle,  but  in  a  considerable  number  of  cases  the  other  organ  becomes 
secondarily  affected,  so  that  when  both  are  affected,  it  is  usual  to  find  it 
much  further  advanced  on  the  one  side  than  the  other. 

The  symptoms  of  tubercular  disease  of  the  testicle  are  in  the  first 
instance  slight.  The  patient  may  perhaps  complain  of  slight  tenderness  in 
the  part,  and  on  examination  the  epididymis  will  be  found  to  be  enlarged, 
and  contain  an  indolent  lump.  Later  on  the  whole  of  the  epididymis  will 
be  fomid  to  be  involved,  and  to  be  hard  and  craggy ;  the  body  of  the  testicle 
may  also  be  enlarged,  and  the  vas  deferens  will  probably  be  felt  to  be  much 
thickened,  hard,  and  somewhat  nodulated,  the  other  constituents  of  the  cord 
being  normal.  There  is  little  pain,  but  tenderness  is  complained  of  on 
pressure,  and  the  natural  testicular  sensation  is  not  lost.  Very  rarely  is 
there  any  accumulation  of  fluid  in  the  tunica  vaginalis.  Upon  examination 
by  the  rectum,  it  will  be  found  that  the  vesiculse  seminales  have  become 
involved  in  the  disease,  and  one  or  both  of  these  bodies  will  be  felt  to  be 
enlarged,  thickened,  and  nodulated.  As  the  disease  advances  the  hardened 
and  enlarged  epididymis  becomes  softened  in  places  and  the  skin  becomes 
adherent  to  the  testicle  at  these  spots.  Now  symptoms  of  suppuration 
slowly  develop  themselves  ;  fluctuation  becomes  apparent.  The  skin  becomes 
red  and  glazed,  and  eventually  bursts  or  is  opened,  discharging  a  curdy  pus. 
When  the  disease  has  reached  this  stage,  the  whole  testicle  is  usually 
gradually  destroyed;  other  nodules  become  involved  in  the  suppurating 
process.  If  the  body  of  the  testicle  is  involved  and  abscess  forms  here,  hernia 
testis,  as  in  the  simple  chronic  orchitis,  may  take  place  and  the  testicle 
become  entirely  disintegrated  and  spoilt.  At  this  time  secondary  affections 
may  show  themselves  elsewhere.  The  disease,  extending  through  the  vas 
deferens  to  the  vesiculfe  seminales,  may  involve  the  bladder,  and  frequency  of 
micturition  and  other  symptoms  of  vesical  irritation  be  set  up,  and  the  whole 
of  the  urinary  tract,  including  the  kidneys,  may  become  impHcated.  Or  the 
system  may  become  infected  generally,  and  tubercle  may  be  deposited  in  other 
organs,  especially  the  lungs,  and  may  terminate  the  patient's  existence. 
Sometimes,  however,  under  treatment,  the  suppurating  cavity  may  heal  up 
and  the  patient  entirely  recover. 

The  treatment  of  tubercular  orchitis  is  not  very  satisfactory,  the  disease 
having  a  marked  tendency  to  run  the  untoward  course  described  above. 
Still  much  may  be  done,  in  a  certain  percentage  of  cases,  if  the  disease  is 
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seen  and  recognised  early.    Then  the  general  management  of  the  constitu- 
tional condition  is  far  more  important  than  any  local  treatment.  Sea-air 
is  of  the  first  importance,  and  I  am  convinced  that  the  best  thing  is  to  recom- 
mend the  patient  to  take  a  long  sea-voyage,  where  he  can  obtain^  plenty  of 
fresh  air,  and  still  maintain  as  much  as  possible  a  recumbent  position.  At 
the  same  time,  it  is  desirable  that  the  ship  selected  should  be  a  vessel  which 
does  not  carry  any  female  passengers,  so  that  all  temptations  to  sexual 
excitement  should  be  entirely  avoided.  It  is  well,  also,  that  the  patient  should 
be  provided,  if  possible,  with  a  deck  cabin,  so  as  to  avoid  breathing  the 
vitiated  air  of  '  below  decks  '  during  the  night.    The  diet  should  be  carefully 
regulated,  and  cod-Hver  oil,  iron,  especially  in  the  form  of  the  syrup  of  the 
iodide,  and  other  tonics,  should  be  administered.  The  testicle  should  be  care- 
fully suspended,  and  beyond  this  no  local  treatment  is  of  much  avail. 
Possibly  wrapping  strips  of  Hnt,  spread  with  iodide  of  lead  ointment,  to  which 
a  Httle  iodoform  may  be  usefully  added,  around  the  testicle,  may  be  useful. 
By  this  means  the  gentle  pressure,  combined  with  the  sorbefacient  effects 
of  the  ointment,  may  assist  in  the  removal  of  the  morbid  material.  There 
appears,  however,  to  be  a  growing  feehng  on  the  part  of  surgeons  that  m 
cases  of  tubercular  disease  of  the  testicle,  where  there  is  no  evidence  of 
disease  in  any  other  part  of  the  body,  and  where  the  seminal  vesicles  are  not 
enlarged  and  indurated,  it  is  better  to  remove  the  organ  at  once,  and  even,  if 
both  testicles  are  involved,  to  remove  both  rather  than  expose  the  patient  to 
the  risk  of  the  disease  infecting  the  lungs  or  other  organs,  or  spreading  to  the 
urinary  tract  in  the  manner  described  above.    There  is,  no  doubt,  a  good  deal 
to  be  said  in  favour  of  this  course,  but  still  it  must  be  in  the  experience  of 
every  surgeon  to  have  seen  cases  of  tubercular  orchitis  which  have  entirely 
recovered,  and  in  which  the  patient  has  lived  to  a  good  old  age,  and  been  the 
father  of  healthy  children. 

When  the  disease  has  gone  on  to  suppuration  and  abscess  has  formed, 
as  soon  as  the  acute  symptoms  attending  its  formation  have  subsided,  and  it 
has  degenerated  into  a  sinus,  there  can  be  no  question,  I  think,  that  the  best 
treatment  is  to  enlarge  the  sinus  and  scrape  out  the  whole  of  the  cheesy 
material.  This  must  be  done  very  thoroughly,  and  great  care  must  be  ob- 
served to  remove  every  particle  of  the  diseased  tissue.  The  cavity  is  then  to 
be  dusted  with  iodoform  and  stuffed  with  iodoform  gauze,  when  it  will  fre- 
quently gradually  close  up  by  granulation.  When  the  testicle  is  completely 
disorganised  and  spoilt,  there  can  be  no  doubt  that  the  proper  treatment  is 
to  remove  it. 

Cystic  disease  of  the  testicle :  cystic  sarcocele :  or  cystic  sarcoma,  is  an  en-  Cystic 
largement  of  the  testicle  accompanied  by  the  formation  of  a  number  of  cysts  '^^^^^^^ 
of  variable  size  scattered  over  the  whole  organ  (Fig.  396).  The  enlargement 
is  due  to  a  new  growth  composed  of  a  stroma,  made  up  of  connective  tissue 
in  all  stages  of  development,  in  which  are  spaces  lined  with  epithelium.  The 
cysts  are  formed  by  dilatation  of  these  spaces,  and  the  disease  bears  a  strong 
analogy  to  the  adeno-sarcoma  of  the  breast,  and  in  some  cases  secondary 
intracystic  growths  may  be  found  in  the  cysts,  resembling  the  cystic  sarcoma 
of  the  mamma.  Cartilage  is  often  found  mixed  with  these  tumours,  which 
may  run  an  innocent  course,  attaining  a  large  size,  without  causing  any 
serious  inconvenience,  except  that  arising  from  their  bulk,  or,  on  the  other 
hand,  may  become  disseminated  and  reproduced  in  the  internal  organs. 

The  symptoms  of  the  disease  are  the  history  of  a  gradual  enlargement,  with- 
out pain  or  assignable  cause,  in  a  man  over  the  age  of  thirty.   The  enlargement 
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Sarcoma. 


Cancer  of 
the  testis. 


Pig.  396.  Section  of  a  specimen  of  uon-malignant  cystic  disease  of 
the  testicle. — ^Froma  preparation  presented  by  lir.  Ceesar  Hawkins 
to  the  Museum  of  St.  George's  Hospital. 


sometimes  attains  a  considerable  size  before  the  patient's  attention  is  drawn 

to  It.    The  organ  is  smooth,  elastic,  and  there  is  as  a  rule  absence  of  testi 

cular  sensation.    The  chief  difHculty  is  its  diagnosis  from  hydrocele,  where 

the  latter  is  not  translucent 

and  the  sensation  of  fluctu- 
ation is  not  evident.  Here 

the  chief  reliance  must  be 

placed  on  the  shape  of  the 

tumour,  which  is  not  pyri- 

form  hke  a  hydrocele ;  upon 

the  detection  of  the  testicle 

at  one  part  of  the  swelling 

in  hydrocele  ;  by  its  special 

sensibiUty,  and  the  absence 

of   this   sensibility  from 

every  part  of  the  swelling 

in  cystic  disease.    And  if 

any  doubt  should  remain 

the  introduction  of  a  trocar 

will  at  once  estabhsh  the 

diagnosis,  in  the  one  in- 
stance givuig  exit  to  the 

characteristic  fluid  of  hydrocele,  and  in  the  other  to  a  few  drops  of  mucoid 

or  sticky  fluid  mixed  with  blood.  The  only  treatment  in  these  cases  is 
removal  of  the  organ. 

Sarcoma  is  a  not  uncommon  disease  of  the  testicle,  but  has  been  in  many' 
cases  until  recently  known  as  enchondroma  of  the  testicle,  from  the  great 
proneness  which  the  sarcomatous  tissue  exhibits  to  undergo  chondrification, 
so  that  when  the  organ  is  removed  from  the  body  the  entire  mass  of  the 
tumour  appears  to  consist  of  cartilage,  covered  over  merely  by  a  thin  layer 
of  softer  embryonic  material.  The  disease  is,  however,  indubitably  a  true 
sarcoma  which  has  undergone  developmental  changes,  as  pointed  out  in  the 
chapter  on  Tumours  (p.  373),  and  ought  never  to  be  termed  a  chondroma  or  a 
chrondro-sarcoma,  but  a  chondrifying  sarcoma.  In  addition  to  these,  pure 
sarcoma,  generally  of  the  small  round-celled  variety,  in  which  this  tendency 
to  chondrification  does  not  exist,  are  very  occasionally  met  with,  especially 
in  young  children.  And,  on  the  other  hand,  pure  enchondromata,  without 
any  sarcomatous  tissue,  are  described  as  rarely  occurring.  The  chondrifying 
sarcoma  is  a  malignant  tumour,  growing  rapidly ;  it  is  hard,  bossy  on  the 
surface,  frequently  undergoes  cystic  degeneration  in  its  centre,  and  then  con- 
stitutes another  form  of  cystic  sarcoma. 

Cancer  of  the  testicle  is  usually  encephaloid,  but  some  cases  of  scirrhus 
have  been  described.  It  generally  begins  in  the  body  of  the  gland,  expand- 
ing the  substance  of  the  testicle,  which  is  then  spread  out  as  a  thin  layer 
over  the  tumour,  easily  known  from  the  cancerous  mass  by  the  seminal  tubes, 
which  form  the  bulk  of  this  expanded  layer,  as  well  as  by  its  general  appear- 
ance. As  it  increases  in  size,  which  it  does  with  considerable  rapidity,  it 
usually  obliterates  in  great  part  or  entirely  the  cavity  of  the  tunica  vaginalis. 
The  scrotum  becomes  distended,  reddened,  and  covered  by  dilated  tortuous 
veins  and  adherent  to  some  softening  spot  in  the  tumour.  The  skm  then 
gives  way  and  a  fungous  protrusion  takes  place,  which  increases  rapidly  and 
bleeds  freely,  constituting  what  was  known  by  the  older  authors  as  fungous 
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hfematodes.  It  tends  to  spread  up  the  cord,  which  becomes  enlarged  and 
thickened,  and  into  the  himbar  glands,  i.e.  the  glands  Avhich  lie  around  the 
aorta  and  common  iliac  arteries.  The  inguinal  glands  are  also  sometimes 
affected,  and  that  not  only  when  the  skin  of  the  scrotum  is  imphcated.  As 
the  disease  progresses  (and  its  progress  is  usually  rapid)  the  patient's  health 
breaks  down  rapidly,  and  death  ensues  either  from  the  pressure  of  the  mass 
in  the  abdomen,  or  from  its  interference  with  digestion,  or  from  fmigation, 
whether  of  the  secondary  tumour  or  the  primary. 

The  diagnosis  rests  mainly  on  the  fact  that  cancer  is  a  rapidly  increasing  Diagnosis, 
solid  enlargement  of  the  testicle  itself,  unaccompanied  by  inflammation  ;  but 
the  remarks  made  above  in  the  sections  on  h^ematocele,  chronic  and  scrofulous 
orchitis,  will  show  that  this  diagnosis  is  by  no  means  easy  in  the  early  stage  ; 
for  at  this  period  there  is  no  cancerous  cachexia  nor  any  perceptible  enlarge- 
ment of  the  glands.  There  is  no  difficulty  in  forming  a  correct  opinion  in 
the  latter  stage  of  cancer,  but  then  the  time  for  surgical  interference  will 
probably  have  passed.  However,  with  a  rapidly  increasing  sohd  swelling  an 
exploratory  incision  is  justifiable,  all  the  necessary  arrangements  for  castra- 
tion having  been  made. 

The  operation  of  removing  the  testicle  is  a  very  simple  one,  and  free  from  Castration, 
danger  ;  at  least,  I  cannot  recollect  a  single  case  of  death  after  the  numerous 
operations  of  the  kind  which  I  have  performed  and  witnessed,  though  these 
operations  have  been  performed  chiefly  on  patients  exhausted  by  illness  and 
dissipation,  and  in  those  metropohtan  hospitals  which  are  falsely  said  to  be 
so  unhealthy. 

A  free  incision  is  to  be  made  from  the  situation  of  the  external  inguural 
ring  down  to  the  bottom  of  the  scrotum.  The  cord  is  then  exposed  and  the 
skin  peeled  off  it  with  the  fingers.  If  the  cord  should  be  diseased  up  to  the 
external  ring,  a  director  must  be  passed  into  the  spermatic  canal,  the  aponeu- 
rosis of  the  external  obhque  divided,  and  the  cord  followed  higher  up ;  but 
this  is  very  seldom  required  in  any  case  which  the  surgeon  has  selected  for 
operation.  The  healthy  part  of  the  cord  is  to  be  caught  in  a  clamp,  such  as 
is  figured  on  page  657,  and  when  it  has  been  entirely  secured  it  is  divided 
above  the  disease,  and  as  far  from  the  clamp  as  circumstances  permit.  Then 
the  tumour  is  rapidly  shelled  out  of  the  scrotum,  and  if  it  adheres  to  the  skin 
all  the  adherent  portion  of  the  latter  is  removed,  as  well  as  a  good  part  of  the 
skin  in  the  neighbourhood.  The  cutaneous  vessels  which  are  large  enough  to 
give  any  trouble  are  tied,  and  then  the  ends  of  the  cut  vessels  in  the  cord  are 
picked  up  and  tied.  If  this  is  done  with  the  carbolised  gut,  and  the  ends  of 
the  ligatures  cut  short,  the  wound  will  often  heal  almost  or  altogether  by  first 
intention. 

If  a  clamp  is  not  at  hand,  the  cord,  if  it  be  healthy  for  a  considerable 
distance  below  the  ring,  may  be  held  between  the  thumb  and  finger  of  an 
assistant  with  a  piece  of  rag  ;  but  this  is  a  very  inferior  method  of  securing 
it.  Or  the  old  plan  of  passing  a  stout  ligature  through  it  to  hold  it  by  may 
be  adopted,  and,  in  fact,  must  be  if  there  is  not  room  to  hold  it  otherwise. 
I  have  often  seen  the  cord  on  its  division  slip  from  between  the  assistant's 
fingers  up  into  the  spermatic  canal,  and  then  there  is  very  profuse  bleeding, 
and  the  surgeon  has  to  slit  up  the  canal  and  follow  and  bring  down  the 
bleeding  stump  of  the  cord  with  hooked  forceps.  This  danger  is  avoided  by 
the  clamp,  provided  the  division  of  the  cord  is  not  made  too  close  to  it,  in 
which  case  the  clamp  also  is  very  likely  to  slip  oft'.  I  have  frequently 
followed  the  old  plan  of  tying  the  whole  cord  with  a  strong  double  ligature, 
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and  have  not  found  any  of  the  evils,  sucli  as  pain,  tetanus  &c  which  arP 
said  sometimes  to  result  from  it ;  but  it  is  a  tedious  method  as  it  dday  tl 
pat  ent  s  convalescence,  and  condemns  him  to  suppuration  ^nd  confinem 
to  bed  durn.g  the  long  period  of  separation  of  the  ligature.  Abroad T^c 
ccn^d  IS  sometm.es  divided  with  the  ^craseur,-  but  this  is  not  a  p  rwh  d 
I  can  recommend,  as  it  takes  a  very  long  time,  and  is  far  more  exTosld  to 
the  risk  of  reactionary  or  secondary  haemorrhage.  ^ 

Before  the  operation  the  patient  should  be  carefully  examined  as  to  the 
S'this^o      T  °'  Unfortunately  the  immunity  from  d  eas 

short  ^'T'''  ^^^^  ^'-^'y  be  expected  to  be 

short.    The  disease  will  recur  in  the  stump  of  the  cord,  or  in  the  lumbar 

bidv     SHl^r"'  '''''''''     '^-^  P-ts  of  the 

bodj.    Still  the  respite  is  one  usually  of  complete  health,  and  it  amply  ius- 

tifies  the  operation,  even  if  we  believe  that  life  is  not  prolonged  by  it  No 
doubt  also  m  some  cases  the  recurrence  is  long  delayed.  Mr.  Curhng  has 
given  four  cases  m  which  the  patients  were  well  4,  9,  10,  and  12  years  after 
the  operation.  '  j  ° 

Spermator-       The  consequences  of  masturbation,  the  apprehensions  of  spermatorrhoea 
and  loss  of  sexual  power  form  a  highly  unpleasant  subject,  which  has  become 
still  more  disgusting  as  affording  a  field  for  the  practices  of  some  of  those 
unscrupulous  and  degraded  charlatans  who  infest  the  profession,  or  who 
laisely  assume  a  connection  with  it.  These  men  make  money  out  of  the  fears 
ot  unfortunate  youths,  some  of  whom  are  merely  nervous  and  are  frightened 
at  the  natural  emissions  by  which  the  testicles  reheve  themselves  from  dis- 
tension m  persons  who  are  not  in  the  habit  of  sexual  mtercom'se.  The 
majority,  however,  of  the  victims  of  such  fears  are  conscious  of  havhi<^ 
indulged  either  in  solitary  abuse  or  in  sexual  excesses.    A  judicious  and 
honourable  surgeon  cannot  be  better  employed  than  in  dehvermg  such 
patients  from  the  consequences  of  unfounded  apprehensions,  and  mculcatmg 
the  strength  of  mind  and  manliness  necessary  to  give  up  vicious  habits  which 
may  have  been  contracted.    In  a  work  of  this  kind  it  is  fortunately  un- 
necessary to  dwell  on  this  unsavoury  subject.    So  long  as  the  power  of 
complete  erection  continues  and  the  patient  does  not  lose  semen  mvoluntarily 
or  unconsciously  (which  is  very  rare)  the  genital  organs  wiU  recover  them- 
selves mider  proper  treatment.    Very  frequently  what  is  mistaken  for  sper- 
matorrhoea is  some  shght  mucous  discharge,  the  result  of  irritation  of  the 
urethra.    Proper  treatment,  however,  involves  as  its  most  essential  feature 
the  renouncement  of  the  habit  of  self-abuse,  and  either  abstinence  or  only 
moderate  indulgence  in  sexual  intercourse.  If  the  patient  cannot  be  persuaded 
to  put  this  restraint  on  himself  he  deserves  the  ruin  that  will  fall  on  him. 
With  this,  and  with  tonic  regimen  and  active  exercise  of  body  and  mind, 
recovery  will  be  regular  and  permanent.    Eeal  impotence  may,  of  course, 
occur  ;  but  it  is  very  rare.   The  cauterisation  of  the  prostatic  urethra,  which 
is  so  highly  recommended,  seems  to  me  often  useful,  less  perhaps  from  its 
direct  action  than  indirectly,  by  making  masturbation  or  venereal  excitement 
painful. 

On  the  whole  of  this  subject,  and  especially  on  the  morbid  fears  of  im- 
potence and  other  horrors  which  haunt  the  unfortunate  victims  of '  sexual 
hypochondriasis,'  I  cannot  do  better  than  refer  the  reader  to  Mr.  Jacobson's 


'  See  a  case  in  the  '  Gaz.  des.  H6p.'  Oct.  30,  1877. 
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remarks  on  '  Functional  Disorders  of  the  Testicle  and  the  other  allied  topics,' 
op.  cit.,  p.  549  et  seq.,  and  to  Sir  J.  Paget's  excellent  essay  on  '  Sexual 
Hypochondriasis,'  in  his  recently  published  Clinical  Lectures. 

AFFECTIONS  OF  THE  CORD. 

Varicocele  is  a  very  common  affection,  at  least  in  its  minor  degrees.  It 
consists,  as  its  name  implies,  in  a  varicose  condition  of  the  pampiniform 
plexus  of  veins  which  return  the  blood  from  the  testicle  into  the  spermatic 
vein.  Varicocele  is  far  more  common  on  the  left  than  the  right  side. 
Various  causes  have  been  assigned  for  this.  The  left  spermatic  vein  opens 
into  the  renal  vein  at  a  right  angle,  while  the  right  spermatic  opens  into 
the  vena  cava  obliquely,  and  it  seems  possible  that  this  disposition  may  be 
somewhat  more  unfavourable  to  the  circulation  in  the  left  vein  ;  but  at  the 
most  it  can  only  favour  the  production  of  the  disease  ;  it  cannot  produce  it. 
Again,  the  left  testicle  is  usually  a  httle  lower  than  the  right,  and  the  vein  a 
little  longer.  But  this  difference  seems  too  insignificant  to  be  of  any  import- 
ance. Thirdly,  there  is  the  fact  that  the  left  renal  vein  is  exposed  to  the 
pressure  of  the  fteces  in  the  sigmoid  flexure,  behind  which  it  lies  ;  and  this 
appears  a  possible  cause  of  obstruction  in  the  vein.  Mr.  Gould,  in  an  interest- 
ing paper  in  the  fourteenth  vol.  of  '  Clin.  Trans.,'  conjectures  with  much 
probability  that  the  cause  of  varicocele  (which  frequently  shows  itself  about 
puberty)  may  be  some  over-development  of  the  veins,  or  '  a  transference  of 
the  developmental  stimulus  of  puberty  from  the  testicle  to  the  veins.'  It 
appears  often  to  be  caused  by  the  practice  of  masturbation.  The  enlarged 
veins  are  easily  felt  in  the  cord,  '  feeling  like  a  bag  of  worms,'  as  it  is  always 
described,  and  the  description  is  very  accurate  as  applied  to  the  extreme 
instances  of  the  affection.  When  the  varicose  veins  are  at  all  large  they  can 
be  seen  and  the  disease  at  once  recognised  without  even  touchmg  the  skin. 
Varicocele  may  be  complicated  with  any  other  affection  of  the  testicle,  or 
with  hernia  ;  but  it  can  hardly,  as  far  as  I  can  see,  be  confounded  with  any 
of  them,  at  least  by  any  one  who  has  ever  seen  it  before.  The  swelling,  of 
course,  subsides  to  some  extent  in  the  recumbent  and  increases  in  the  erect 
posture ;  but  this  is  utterly  unhke  the  disappearance  and  return  of  a  hernia. 
When  the  veins  are  large  a  certain  amount  of  impulse  can  be  felt  on 
coughing.^ 

The  enlarged  veins  are  often  the  seat  of  some  amount  of  real  pain  on 
prolonged  standing,  and  still  more  often  of  a  considerable  amount  of  nervous 
pain.  The  testicle  on  that  side  is  often  smaller  than  the  other,  and  the 
patient  is  often  worried  (especially  if  he  has  fallen  into  dishonest  hands)  by 
apprehensions  of  impotence.  As  a  general  rule,  however,  nothing  can  be 
more  unfounded.-  Sir  A.  Cooper  said  with  much  truth  :  '  Varicocele  should 
scarcely  receive  the  title  of  a  disease,  for  it  produces  in  the  greater  number 
of  cases  no  pain,  no  inconvenience,  and  no  diminution  of  the  virile  powers.' 
It  follows  incontestably,  if  we  believe  this— and  there  are  few  surgeons  of 
experience  who  would  question  it — that  the  number  of  cases  of  varicocele 

'  I  must  content  myself  with  a  mere  reference  to  a  variety  of  varicocele  described  by 
Profs.  Monod  and  Terbillon  in  the  '  Arch.  G6n.'  July  1879,  as  a  concomitant  of  lymph- 
adenoma  aflfecting  the  testicle.  The  subject  appears  at  present  to  be  imperfectly 
understood.  The  authors  believe  that  lymphadenoma  is  the  only  form  of  new  growth 
which  attacks  both  testicles  at  once. 

"  Sir  J.  Paget  goes  so  far  as  to  say  of  varicocele  :  '  I  do  not  believe  that  it  ever  pro- 
duced wasting  of  a  testicle,  or  impotence,  or  any  such  thing.'—'  Clin.  Leot.'  p.  274. 
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which  require  serious  treatment  are  very  few  indeed,  and  that  any  surgeon 
who  operates  very  frequently  for  varicocele  must  operate  on  many  cases  whicli 
he  would  have  done  better  to  let  alone.  I  do  not  deny  that  such  operations 
may  sometimes  be  required,  under  circumstances  which  I  will  immediately 
pomt  out ;  but  the  great  majority  of  cases  require  nothing  but  a  bag-truss. 
If  the  enlarged  veins  should  inflame,  rest  in  the  recumbent  posture  with  the 
testicles  raised  by  a  small  pillow,  fomentation,  and  leeches  are  indicated. 
There  are  cases  (probably  those  in  which  the  upper  part  of  the  vein  is 
varicose,  and  where  the  enlargement  of  the  lower  veins  depends  on  the  pres- 
sure of  the  column  above)  in  which  a  hght  truss  applied  on  the  ring  gives 
relief.  Mr.  Wormald's  plan  of  drawing  a  part  of  the  scrotum  through  a  ring 
of  soft  metar coated  with  leather,  the  ring  to  be  pinched  together  when  the 
skin  has  been  drawn  through  it,  may  be  tried  ;  and  some  surgeons  still  have 
confidence  in  Sir  A.  Cooper's  method  of  removing  all  redundant  scrotum  and 
sewing  it  up,  so  as  to  give  support  to  the  testicle,  which,  however,  must  still 
be  also  supported  by  a  bag-truss.  Nervous  pain  may  be  much  reheved  by 
convincing  the  patient  of  the  trivial  character  of  the  disease. 
Operations        There  will  remain  cases  in  which  the  patient  will  wish  for  an  operation, 

for  varico-  jiii-ipn 

cele.  t^^t  mamly  lor  three  reasons — either  that  he  wishes  to  get  into  some 

employment,  as  the  army,. from  which  the  state  of  the  veins  excludes  him 
(though  I  believe  army-surgeons  do  not  reject  recruits  for  the  slighter  degrees 
of  varicocele),  or  he  suffers  real  and  considerable  pain,  or  the  testicle  is  wasting. 
As  to  the  latter  part,  however,  I  do  not  think  that  any  shght  difference 
between  the  size  of  the  testicles  is  necessarily  a  motive  for  operation.  Several 
years  ago  I  was  consulted  by  a  young  man  with  varicocele,  who  was  very 
anxious  to  be  operated  on,  the  varicocele  being  rather  large  and  the  testicle 
much  smaller  than  the  other.  With  difficulty  I  persuaded  him  to  wait,  and 
then,  as  the  testicle  did  not  contuiue  to  waste,  I  advised  him  to  give  up  the 
idea,  telling  him  that  he  might  safely  marry  (as  he  wished  to  do),  and  might 
rely  on  it  that  he  had  the  same  chance  of  offspring  as  any  one  else.  He  is 
now  the  father  of  a  large  family,  and  suffers  nothing  from  his  varicocele, 
which  has  remained  stationary.  And  we  must  recollect  that  such  operations 
are  by  no  means  free  from  danger  to  hfe,  and  that  if  they  sometimes  cure  the 
atrophy  of  the  testicle,  on  the  other  hand  they  sometimes  produce  it.  The 
celebrated  instance  of  Delpech  is  in  point.  He  was  assassinated  by  a  man  on 
whom  he  had  operated  for  varicocele  on  both  sides,  and  who  had  lost  sexual 
power  in  consequence  of  the  operation.  The  assassin  was  executed,  and  on 
examination  of  his  body  after  death  both  testicles  were  found  flaccid  and 
wasted.  This  untoward  result  arose,  doubtless,  from  obliteratmg  the  greater 
part  of  the  spermatic  artery  along  with  the  veins.  Usually  the  trunk  of  the 
spermatic  artery  adheres  so  closely  to  the  vas  deferens  that  as  the  latter  is 
drawn  out  of  the  way  of  injury  the  artery  follows  it  and  escapes  also ;  but 
often  in  dividing  the  veins  a  large  artery  is  severed,  and  the  distribution  of 
the  spermatic  artery  is  by  no  means  uniform.  Numerous  cases  of  death  after 
the  operation  are  known  to  have  occurred ;  and  in  cases  which  ultimately 
recovered  I  have  seen  so  much  suppuration,  sloughing,  and  other  evil  con- 
sequences, that  I  have  thought  the  remedy  has  been  much  worse  than  the 
disease.  I  would  therefore  recommend  the  surgeon  to  let  his  patient  urge 
the  operation  upon  him,  and  even  then  only  to  consent  when  his  judgment 
goes  along  with  the  request.' 


'  See  also  on  this  subject  Paget,  op.  cit.  p.  OS. 
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The  operation  I  have  generally  practised  for  varicocele  is  that  recommended 
by  Mr.  H.  Lee,  and  which  is  the  same  as  that  which  he  employs  in  varicose 
veins  of  the  leg.  The  vas  deferens  is  to  be  carefully  isolated  and  held  aside  ; 
then  two  needles  are  to  be  driven  m  beneath  the  enlarged  veins  and  above  the 
vas  deferens  at  a  distance  of  about  an  inch  from  each  other.  The  veins  are  to 
be  compressed  between  these  needles  and  the  skin  by  a  figure-of-8  ligature 
wound  pretty  tightly  over  the  needles,  or  by  an  india-rubber  band.  In  the 
latter  case  the  needle  is  introduced  with  the  band  strung  on  it,  and  the  band 
then  passed  over  its  point.  When  the  veins  are  thus  secured  they  are  divided 
subcutaneously  in  the  interval  between  the  needles.  In  doing  this  a  good 
deal  of  bleeding  often  takes  place.  This  is  judged  to  be  arterial  when  it 
comes  from  the  upper  or  cardiac  end,  and  venous  from  the  lower.  If  it  is 
too  great  to  be  stopped  by  the  circular  band  of  strapping  which  is  applied 
between  the  needles,  another  needle  must  be  driven  in  more  deeply,  either 
above  or  below  the  former  (according  as  the  hfemorrhage  is  arterial  or 
venous),  so  as  to  command  the  vessel  which  has  escaped  the  needle  previously 
put  in.  The  needles  are  to  be  withdrawal  in  about  four  days.  If  matter 
forms  in  the  scrotum  it  must  have  early  exit. 

Many  other  operations  for  curing  varicocele  are,  however,  in  use.  Latterly 
I  have  adopted  the  very  simple  plan  of  cutting  down  on  the  venous  plexus  as 
though  it  were  an  artery,  by  a  very  small  incision,  separating  it  from  the  vas 
deferens,  and  tying  it  with  a  kangaroo-tendon.  The  wound  heals  over  the 
ligature,  which  remains  buried  in  the  tissues.  I  lately  saw  a  man  so 
operated  on,  who  seemed  to  be  permanently  cured,  and  the  method  is  so 
simple  and  painless  that  I  think  it  deserves  further  trial,  though  my 
experience  is  not  enough  to  justify  me  in  speaking  confidently  about  it.  Mr. 
Jacobson  (op.  cit.  p.  570)  describes  an  operation  introduced  by  his  colleague, 
Mr.  Howse,  in  which  the  varicose  ]Dortion  of  the  cord  is  included  between  two 
■carbolised  gut  ligatures  and  excised.  This  is,  however,  obviously  a  very  severe 
proceeding,  and  Mr.  Jacobson  records  a  case  in  which  it  was  followed  by 
gangrene  of  the  testis.  I  have  seen  a  similar  proceeding  adopted  without 
any  antiseptic  precautions  many  years  ago,  in  which  there  was  profuse 
bleeding  at  the  time,  and  extensive  suppuration  afterwards. 

Fatty  tumours  are  occasionally,  though  very  rarely,  found  in  the  tissue  of  Tumours 
the  spermatic  cord,  which  very  closely  simulate  omental  hernia.    The  diag  spermatic 
nosis  can  only  be  formed  by  very  careful  examination,  showing  that  the  canal, 
tumour  is  movable  by  traction  on  the  cord,  and  that  the  fingers  can  be  made 
to  meet  round  its  base  ;  but  I  am  not  aware  that  these  tumours  have  ever 
been  made  the  subject  of  operation.    Mr.  Jacobson  refers  to  two  cases  from 
Mr.  Curling's  experience,  and  to  some  preparations  of  fatty  and  fibrocellular 
tumours  of  the  cord  in  the  Museum  of  the  College  of  Surgeons. 

The  vesiculse  seminales  are  occasionally,  though  very  rarely,  the  seat  of  Afrections 
acute  inflammation  and  abscess,  which  in  one  of  the  cases  recorded  proved  "4si'cui£e 
fatal  by  inducmg  peritonitis, ^  in  another  was  cured  by  timely  incision  through  seminales. 
the  rectum.2    Kemembering  these  cases,  the  surgeon  should  carefully  examine 
the  parts  in  any  case  in  which  pain,  fever,  tenesmus,  and  shooting  pains 
down  the  hmbs  render  the  occurrence  of  acute  inflammation  of  these  organs 
probable. 

Apart  from  this  rare  occurrence,  the  aifections  of  the  seminal  vesicles  are 
rather  matters  of  diagnostic  than  therapeutical  interest.    In  tubercular 

'  Mitchell  Henry,  '  Med.-Chir.  Trans.'  vol.  xxxiii.  j).  307. 
'•'  Jacobson,  op.  cit.  p.  573. 
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disease  of  the  testes  or  bladder  the  vesiculffi  are  often  the  seat  of  tubercle, 
and  it  has  now  become  usual  to  examine  them  from  the  rectum  in  affections 
of  the  testis  beheved  to  be  of  this  nature.  Prof.  Humphry  has  also  met 
with  chronic  enlargement  of  the  vesiculfo,  and  a  case  is  reported  in  which  it 
was  believed  (but,  it  seems  to  me,  on  very  imperfect  evidence)  that  they  were 
dilated  into  a  large  tumour  (Jacobson,  loc.  cit.).  Calculus  concretions  are 
also  said  to  have  been  found  in  them. 

AFFECTIONS  OF  THE  SCROTUM. 

(Edema      The  scrotum  is  very  Hable  to  passive  oedema  both  from  eeneral  and  local 
mation.       causes.    llie  chiet  pomt  m  the  management  of  such  affections  is  to  see  that 
gangrene  is  averted  by  timely  punctures  and  fomentation.  Inflammatory 
oedema  also  tolerably  often  occurs  from  erysipelas,  from  the  contact  of  urine, 
and  from  other  causes ;  and  sometimes  an  abscess  forms  in  the  cellular  tissue 
of  the  scrotum  and  produces  swelling  quite  out  of  proportion  to  the  amount 
of  matter  in  it.    An  abscess  containing  only  a  few  drops  of  pus  will  often 
form  a  large  swelling  which  gives  the  patient  very  grave  uneasuaess,  and 
which  I  have  even  known  mistaken  by  the  inexperienced  for  a  tumour. 
Nothing  is  required  but  a  poultice  and  a  timely  puncture,  after  which  the 
swelling  will  rapidly  subside, 
as^^ot^he        Elephantiasis  of  the  scrotum  is  a  disease  of  tropical  coimtries,  which  is 
scrotum.  ^^^^^  ^^re,  as  far  as.  I  know,  in  those  who  have  contracted  it  abroad. 

There  it  extends  to  an  enormous  size,  makmg  the  patient's  life  intolerable,  in 
consequence  of  its  weight  preventing  him  from  any  of  the  necessary  exer- 
tions of  daily  life,  and  rendering  any  operation,  however  desperate,  justifiable. 

The  opportunity  of  seeing  these  cases  in  their  early  stages,  when  they 
might  be  amenable  to  pressure  or  to  astringent  applications,  is  hardly  ever 
granted.  In  the  more  moderate  condition,  the  surgeon  would  probably  think 
it  better  to  dissect  out  all  the  hypertrophied  skin  and  remove  it  from  the 
penis  and  testicles,  even  if  these  organs  were  exposed.  Granulations  would 
cover  them,  and  the  patient  would  in  all  probabihty  be  restored  to  perfect 
health.  •  The  disease  appears  often  to  commence  with  the  lymphatic  hj^er- 
trophy  to  which  reference  has  been  made  on  p.  609,  and  is  often  associated 
with  enlargement  of  the  glands  in  the  groin.  It  is  believed  to  be  often 
produced  by  the  irritation  of  the  jigger-worm  (Filaria  Medinensis)  in  the 
tissues,  and  from  thence  the  worms  pass  into  the  blood,  so  that  their  young 
can  be  detected  in  the  blood  from  any  part  of  the  body,  or  in  the  lymph 
which  exudes  from  the  distended  lymphatics  of  the  scrotum. 

I  append  a  representation  of  the  early  stage  of  elephantiasis  caused  by 
lymph-scrotum,  which  I  owe  to  the  kindness  of  Dr.  Rennie  of  Fow  Chow. 
The  patient  was  a  man  aet.  24.  After  the  removal  of  the  hypertrophied 
scrotum,  the  glandular  enlargement  rapidly  subsided,  but  the  parent  worm 
was  not  found  in  the  excised  scrotum,  and  its  young  were  still  present  in 
the  blood  after  the  patient's  recovery.  When  the  disease  has  attained  an 
enormous  size,  and  it  is  nevertheless  thought  right  to  remove  it,  no  dissec- 
tion is  possible,  on  account  of  the  excessive  htemorrhage.    The  patient  should 

'  Two  interesting  cases  were  lately  rei^orted  by  Dr.  Lloyd,  of  the  Indian  Army,  in 
which  tumours  65  lbs,  and  61  lbs.  in  weight  respectively  were  removed  with  success,  and 
the  penis  and  testes  dissected  out  of  the  mass.  In  one  of  these  cases  the  exposed  testes 
hung  down  nearly  as  low  as  the  ankles  after  the  operation,  yet  on  convalescence  they  had 
completely  retracted  to  the  normal  level. — '  Lancet,'  Aug.  29,  1874. 
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lie  on  his  back  for  about  half  an  hour  before  the  operation  with  the  tumour 
raised,  in  order  to  drain  it  of  blood  ;  then  the  mass  must  be  embraced  in  a 
temporary  ligature,  or  in  a  clamp,  in  order  to  restrain  the  bleeding  as  far  as 
possible,  and  the  whole  mass  be  removed  as  quickly  as  may  be,  without  regard 
to  the  genital  organs.    Such  operations,  however,  are  very  fatal.' 

Cancer  of  the  scrotum — soot-cancer,  or  chimney-sweep's  cancer — is  an  Cancer 
epithelioma  which  arises  from  the  irritating  properties  of  coal-soot.  Wood- 
soot  is  not  so  irritating,  and  therefore  will  not  usually  excite  the  disease. 
Hence  it  is  nearly  unknown  in  countries  where  fires  are  mostly  made  of  wood ; 
and,  on  the  other  hand,  it  is  not  entirely  confined  to  chimney-sweeps  in  this 
country,  but  affects  also  people  who  deal  much  in  soot,  as  gardeners — witness 
the  well-known  instance  recorded  by  Earle  of  the  gardener  who  habitually 
carried  a  bag  of  soot  over  his  arm  to  dress  his  beds  with,  and  was  affected 

with  soot-cancer  on  that  arm. 
No  doubt  the  development  of 
this  epithelioma  is  due  mainly 
to  the  continuance  of  the  irri- 
tation, so  that  constant  re- 
moval of  the  soot  will  hinder 
it.  And  therefore  in  the 
present  day,  when  people 
know  more  of  the  value  of 
cleanliness,  and  when  even 
chimney-sweeps  wash  them- 
selves, this  disease  has  be- 
come rarer  than  it  used  to  be. 
In  fact,  it  might  probably  be 
banished  by  the  sweep  using 
always  a  clean  or  freshly- 
brushed  suit,  and  thoroughly 
washing  himself  whenever  he 
comes  home. 

As  usually  seen  it  forms  a 
foul  epithehomatous  ulcer  on 
one  side,  or  sometimes  on  both 
sides,  of  the  scrotum,  with 
hard  prominent  granulations 
and  raised  irritable  edge,  very 
frequently  complicated  with 
enlargement  of  the  inguinal 
glands,  and  in  some  cases  (but 
rarely)  spreading  inwards  so 
as  to  affect  the  coverings,  or  even  the  body,  of  the  testicle.  The  diseased  tissues 
must  be  freely  removed,  and  it  is  justifiable  to  do  this  at  any  period  of  the 
disease,  provided  the  whole  of  the  morbid  tissue  can  be  comprised  in  the 
incision,  even  though  the  testicles  should  be  entirely  denuded,  or  though  it 
should  be  necessary  to  remove  them  as  well  as  the  diseased  skin.  The 
enlargement  of  the  inguinal  glands,  if  not  excessive,  constitutes  no  bar  to 

'  Perhaps  I  should  rather  have  said,  '  were  very  fatal  in  past  times.'  I  would  refer  to 
an  interesting  paper  by  Dr.  Turner,  late  medical  missipnary  at  Samoa,  on  one  hundred 
and  thirty-eight  cases  of  this  operation,  with  only  two  deaths.—'  G-laagow  Med.  Journ.' 
1882. 


Fia.  397.  Lymph-scrotum. 
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the  operation,  nor  does  it  even  necessitate  the  removal  of  the  glands  them 
selves.   Constant  experience  shows  that  on  the  removal  of  the  epitheliomatou  - 
ulcer  the  enlarged  glands  will  subside.    But  if  the  glands  are  unusually  large 
and  hard  it  is  better  to  excise  them  at  the  same  time. 

If  after  the  removal  of  the  scrotum  the  flaps  of  skin  can  meet  over  the 
testicles  without  much  traction  the  wound  should  be  united.  But  if  not, 
granulations  will  cover  the  testicles,  and  the  cicatrix  will  form  an  excellent 
substitute  for  the  scrotum. 

Congenital  tumours  containing  bone,  teeth,  hair,  and  other  structures  are 
of  occasional  occurrence  in  the  scrotum.  They  are  sometimes,  as  it  seems, 
at  first  included  in  the  testicle  itself  out  of  which  they  grow  ;  but  at  other 
times  they  have  been  proved  to  be  separable  from  the  gland.  The  diagnosis 
is  usually  obscure  until  suppuration  sets  in  around  the  mass  and  exposes  a 
part  of  it,  or  till  the  whole  tumour  has  been  removed.  This  should  be  done 
in  all  cases  ;  for  though  they  have  been  spontaneously  extruded,  yet  operative 
removal  is  far  less  dangerous  and  distressing.  In  the  operation,  it  is 
reasonable  to  make  an  attempt  to  preserve  the  testicle,  though  it  will  some- 
times be  found  impossible  to  do  so. 

One  case  at  least  is  on  record  (by  Mr.  Muskett  of  Sydney ')  in  which  a 
large  hydatid  cyst  in  the  scrotum  was  mistaken  for  a  hydrocele  and  was 
treated  as  such  for  several  years.  Ultimately  the  sac  came  away  through 
the  hole  made  by  the  trocar,  which  had  suppurated.  The  diagnosis  seems 
to  have  been  hardly  possible  in  this  case,  to  judge  from  Mr.  Muskett's 
account ;  but  a  free  incision,  which  seems  to  nle  the  best  treatment  for  any 
case  of  supposed  hydrocele  after  recurrence,  would  clear  up  the  diagnosis,  and 
would  at  the  same  time  effect  a  cure. 

Innocent  tumours  other  than  inflammatory  are  decidedly  rare  in  the 
scrotum,  but  cases  of  fatty,  fibrous,  and  sebaceous  or  other  cystic  tumours 
have  been  described.  I  have  recorded  ^  an  instance  of  a  fibrous  tumour  of 
the  scrotum  enveloping  the  testicle,  but  clearly  having  no  organic  connection 
with  it,  which  had  grown  gradually  during  thirty-three  years.  This  might 
doubtless  have  been  removed  without  injury  to  the  testicle  at  an  early  period, 
but  was  so  implicated  with  the  cord  and  gland  at  the  time  I  saw  it  that 
they  were  necessarily  removed  together.  As  well  as  could  be  determined, 
the  tumour  seemed  to  have  grown  in  the  tunica  vaginahs.  Several  such 
instances  are  recorded,  and  it  may  be  said  in  general  that  the  fibrous  tumours 
of  the  scrotum  are  developed  apart  from  the  testicle,  though  their  removal 
often  involves  that  of  the  gland. 


AFFECTIONS  OF  THE  PENIS. 

Cancer.  Cancer  of  the  penis  is  also  usually  epithelial,  and,  like  cancer  of  the 
scrotum,  is  commonly  excited  by  some  irritation,  of  which  the  secretion  re- 
tained behind  a  congenitally  phimosed  prepuce  is  a  well-known  instance. 
This  liability  of  persons  with  congenital  phimosis  to  cancer  of  the  penis  forms 
one  motive  for  circumcision  in  such  cases,  though  ordinary  considemtions  of 
cleanliness  would  be  quite  sufficient  without  any  such  motive."'' 


'  '  Australian  Med.  Gaz.'  December,  1880. 
■  •  Path.  Soc.  Trans.'  vol.  xx.  p.  240. 

'  Sir  .J.  Paget  has,  however,  pointed  out  that  in  many  cases  the  orifice  of  the  prepuce 
may  be  so  stretched  by  constant  gentle  traction  tliat  the  glans  can  ultimately  be  exposed 
and  the  operaHon  avoided. 
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The  only  special  point  in  the  surgery  of  cancer  of  the  penis  is  to  distin- 
guish it  from  secondary  or  tertiary  syphilitic  ulceration  of  the  glans  penis. 
And  there  can  be  no  doubt  that  in  many  cases  the  penis  has  been  amputated 
for  supposed  cancer  which  has  been  only  this  form  of  ulceration,  and  that 
many  of  the  cases  of  permanent  recovery  after  amputation  for  supposed  epithe- 
lioma have  been  of  this  nature.  In  some  cases,  again,  a  confusion  may  have 
been  made  with  common  warty  growth,  though  this  is  less  likely.  The  charac- 
teristic hardness  around  the  sore  and  the  hard  surface,  indurated  edge,  and 
prominent  granulations  of  the  epitheliomatous  ulcer  will  distinguish  it  from 
the  syphilitic  ;  or  if  any  doubt  remains,  in  consequence  of  the  history  or  the 
co-existence  of  tertiary  syphilis,  a  gentle  and  prolonged  course  of  mercury 
will  settle  the  question  ;  and  this  is  best  administered  in  the  form  of  vapour. 
Sometimes  melanotic  deposit  is  mixed  with  the  cancer  of  the  penis,  as  in  a 
remarkable  case  which  I  communicated  to  the  Pathological  Society  a  few 
years  ago,  and  which  is  figured  above  on  p.  371. 

When  the  diagnosis  of  cancer  is  clear,  the  removal  of  the  whole  penis  at  Amputa- 
a  level  well  behind  that  of  the  disease  is  imperative.  penis'^ 

The  old  rough  plan  of  simply  cutting  the  organ  off,  with  the  loss  of  a  large 
quantity  of  blood  from  arteries  which  the  surgeon  proceeded  afterwards  to  tie, 
leaving  his  patient  exhausted  by  hfemorrhage,  would  now  be  unjustifiable. 
The  penis  is  to  be  constricted  by  a  clamp  (see  p.  657),  by  means  of  which  it 
can  be  removed  with  the  loss  of  only  a  few  drops  of  blood,  and  all  the  vessels 
whose  mouths  can  be  discerned  are  to  be  tied.  Then  the  clamp  should  be 
slightly  relaxed,  and  new  vessels  will  perhaps  be  found  which  require  ligature. 
Finally,  the  affair  is  complete  without  any  hfemorrhage,  or  with  very  trifling 
loss,  and  the  patient  generally  recovers  without  any  serious  symptom.  But 
miless  some  care  is  taken  to  prevent  the  cicatrisation  of  the  cut  end  of  the 
urethra,  a  most  painful  stricture  will  result,  and  I  have  seen  the  orifice  of 
the  urethra  contracted  to  the  size  of  a  pinhole.  This,  however,  is  the  result 
of  unpardonable  negligence.  Always,  after  amputation  of  the  penis,  as 
soon  as  the  bleeding  is  suppressed,  a  director  should  be  passed  down  the 
urethra,  and  the  tube  should  be  slit  down  with  scissors  on  its  upper  aspect 
for  about  half  an  inch.  Hilton  used  to  recommend  that  the  urethra  should 
be  incised  on  its  lower  aspect ;  but  if  this  is  done  the  urine  is  directed  down- 
wards on  to  the  boots  during  micturition  ;  whereas  if  the  urethra  is  slit  on  its 
upper  aspect,  a  sort  of  channel  is  formed  which  carries  the  urine  away  from 
the  patient.  Then  the  flaps  of  mucous  membrane  should  be  picked  up  and 
attached  to  the  skin,  whereby  a  large  valvular  opening  will  be  left,  that  will 
show  no  tendency  to  contract.  The  old  plan  of  passing  bougies  constantly 
to  keep  the  end  of  the  urethra  from  contracting  is  painful  and  far  less 
eflicient. 

In  some  instances  the  operation  above  described  is  not  sufficient  to  remove 
the  whole  of  the  disease  in  cases  where  it  is  far  advanced,  and  it  then  becomes 
necessary  to  remove  the  whole  penis  by  separating  it  from  its  attachment  to 
the  pubic  arch.  The  plan  usually  adopted  is  that  suggested  by  Mr.  Pearce 
Gould.'  The  patient  having  been  placed  in  the  lithotomy  position,  an  incision 
is  made  round  the  root  of  the  penis  and  carried  down  the  median  Une  of  the 
scrotum  as  far  as  the  perinfBum.  The  two  halves  of  the  scrotum  are  then 
separated  from  each  other  by  tearing  through  the  interspace  between  them 
with  the  fingers  and  handle  of  a  scalpel.    A  catheter  having  now  been  intro- 


'  'Lancet,'  1882,  vol.  i.  p.  821. 
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clucecl  into  the  bladder  as  a  guide,  the  membranous  portion  of  the  urethra  ... 
front  of  the  triangular  ligament  is  separated  from  the  corpora  cavernosa  and 
divided,  after  the  withdrawal  of  the  catheter,  just  behind  the  bulb.  The 
penis  is  now  to  be  freed  from  its  attachments.  The  suspensory  ligament  is  to  be 
divided  above,  and  the  crura  by  which  it  is  attached  to  the  pubic  arch  exposed. 
These  are  to  be  separated  from  the  bone  by  a  periosteal  scraper  and  the  whole 
penis  thus  removed.  The  remains  of  the  urethra  is  now  to  be  slit  up  for 
about  half  an  inch  and  its  edges  attached  to  the  skin  at  the  posterior  ex- 
tremity of  the  incision  in  the  perinaeum.  The  remainder  of  the  wound  is  to 
be  brought  together,  free  drainage  being  provided  for. 
Circum-  Congenital  phimosis  '  should  always  be  treated  by  circumcision.    It  is  a 

malformation  which  often  leads  to  considerable  irritation,  causing  many  of 
the  symptoms  of  stone  in  the  bladder,  and,  as  stated  before,  it  undoubtedly 
predisposes  to  epithelioma.  In  some  rare  cases  stones  form  in  the  phimosed 
prepuce.  In  a  case  mentioned  by  South  ^  there  were  over  two  hundred  small 
calcuU.  Mr.  Croft  ^  gives  two  cases  which  occurred  in  natives  of  the  Solomon 
Islands,  where  congenital  phimosis  is  said  to  be  almost  universal.  In  one 
there  were  twenty-two  stones,  in  the  other  a  single  stone  weighing  over  an 
oiuice. 

The  operation  of  circumcision  is  a  very  easy  one  and  requires  no  special 
apparatus.  The  prepuce  is  drawn  slightly  forwards  and  grasped  by  an 
ordmary  pair  of  dressing-forceps  just  in  front  of  the  glans.  With  one  sweep 
of  the  knife  the  portion  of  the  prepuce  in  front  of  the  forceps  is  then  removed. 
Upon  releasing  the  forceps  it  will  be  now  seen  that  a  belt  of  skin  has  been 
removed  and  that  the  mucous  membrane  still  encircles  the  glans.  A  pair  of 
elbow  scissors  are  to  be  introduced  into  the  orifice  of  the  prepuce  and  the 
mucous  membrane  slit  up  on  the  dorsum  of  the  glans  penis  as  far  as  its 
attachment  at  the  corona  glandis.  It  is  now  turned  backwards,  and  may  be 
united  to  the  skin  incision  by  a  few  catgut  sutures.  This  is,  however,  not 
necessary  ;  if  it  be  turned  back  and  a  strip  of  Unt  soaked  in  carboHsed  oil  ( 1  in 
20)  be  applied  around  the  wound  it  will  in  all  probability  heal  without  any 
further  trouble.  By  performing  the  operation  in  this  way  the  cicatrix  is  re- 
moved from  the  extremity  of  the  prepuce,  and  thus  all  chance  of  future  con- 
traction is  avoided.  In  congenital  phimosis  the  mucous  surface  of  the  prepuce 
will  often  be  found  to  be  adherent  to  the  glans  :  under  these  circumstances 
it  must  be  carefully  and  thoroughly  freed  up  to  the  corona  glandis  before  the 
operation  is  completed.  When  sutures  are  used  catgut  should  always  be 
employed,  especially  m  children,  as  they  will  dissolve  of  themselves,  and  thus 
the  necessity  of  removing  them  is  avoided — a  proceeding  which  is  attended 
with  pain  to  the  child,  and  is  often  tiresome  to  the  operator  on  account  of 
the  difficulty  that  there  is  in  keeping  the  child  still  during  its  performance. 
Other  nffec-  A  few  cases  of  persistent  priapism  have  been  recorded  from  obscure  causes, 
tions  of  the  ^JiJch  are  best  treated  by  low  diet,  tartar  emetic,  or  bromide  of  potassium. 

In  other  cases  priapism  results  from  disease  or  injury  of  the  nervous  centres, 
from  irritation  of  the  urethra  or  prostate,  or  from  injury  during  connection. 
The  treatment  in  these  cases  must  be  directed  to  the  cause. 


'  In  a  curious  case  mentioned  in  the  '  Brit.  Med.  Journ.'  1878,  vol.  i.  p.  335,  the  pre- 
puce is  said  to  have  been  congenitally  imperforate.  The  malformation  was  easily 
remedied. 

2  See  South's  '  Chelius,'  vol.  ii.  p.  633. 
»  '  Chir.  Soc.  Trans.'  vol.  xviii.  p.  8. 
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Gangrene  has  been  Imown  as  one  of  the  sequel®  of  typhus  fever,  or  from 
paraplegia  :  a  remarkable  case  of  spontaneous  gangrene  of  the  penis,  followed 
by  recovery,  is  recorded  by  Mr.  Partridge  in  the  twentieth  volume  of  the 
'  Medical  Times  and  Gazette ' ;  and  two  others  by  Dr.  Coward  of  Hudders- 
field,  one  fatal,  the  other  terminating  in  recovery  after  amputation,  will  be 
found  in  the  '  British  Medical  Journal,'  Sept.  4,  1886. 
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The  diseases  of  the  female  organs  of  generation  which  come  within  the 
province  of  the  surgeon  are  as  follows  : — 

The  commonest  malformation  (if  it  deserve  so  grave  a  name)  is  the  closure 
or  adhesion  of  the  labia,  which  is  often  seen  in  infants,  and  sometimes  passes 
undetected,  so  as  to  be  presented  to  the  notice  of  the  surgeon  in  later  child- 
hood. Very  rarely  it  is  allowed  to  persist  till  puberty.  It  is  not  unfre- 
quently  confounded  with  imperforate  hymen  ;  but  the  mistake  ought  not  to  be 
committed ;  for  the  adhesion  is  between  the  labia  majora  quite  in  front  of 
the  hymen,  and  it  is  not,  at  least  in  the  early  years  of  Hfe,  in  any  sense  mem- 
branous. After  years  of  neglect  it  may  become  tougher  and  require  division 
with  a  knife  and  director ;  but  usually  all  that  is  necessary  is  to  pull  the 
parts  asunder  forcibly,  and  prevent  readhesion  by  keeping  the  labia  separated 
with  a  piece  of  oiled  lint. 

Imperforate  hymen  is  a  much  graver  malformation,  especially  if  (as  is 
almost  always  the  case)  it  escapes  detection  in  infancy,  and  the  patient  first 
applies  for  advice  when  the  collection  of  the  menstrual  fluid  has  considerably 
dilated  the  cavity  of  the  uterus.  Under  these  circumstances  any  slight  opera- 
tion, though  it  is  indispensable,  involves  serious  danger.  Hence  the  advice 
usually  given  in  such  cases,  to  wait  for  operation  till  after  puberty,  seems  quite 
erroneous.  If  the  condition  of  the  parts  is  discovered  in  childhood,  it  is  easy 
and  perfectly  safe  to  remove  a  small  portion  of  the  hymen,  so  as  to  make  an 
opening  into  the  vagina.  But  when  the  uterine  cavity  becomes  distended  with 
menstrual  fluid,  or  with  the  treacly  inspissated  remains  of  such  fluid,  it  is 
often  noticed  that  after  an  opening  has  been  made  in  the  hymen  the  uterus 
is  thrown  into  spasmodic  action,  and  the  Fallopian  tubes,  which  are  dilated  as 
well  as  the  uterus,  often  give  way  under  this  action,  causing  extravasation 
of  the  fluid  into  the  peritoneal  cavity,  and  fatal  peritonitis.  Or,  according  to 
some  authorities,  a  reversed  peristaltic  action  of  the  tubes  is  excited  by  the 
escape  of  fluid,  and  some  of  it  is  forced  backwards  through  the  tubes  mto  the 
peritoneal  ca%dty.  Blood-poisonuag  may  also  follow  from  the  decomposition 
of  some  of  the  fluid,  which  may  not  have  been  got  rid  of  by  the  muscular 
contractions. 

The  point  of  chief  importance  in  these  cases  is  to  decide  whether  the  case 
is  merely  one  of  imperforate  hymen,  or  whether  the  vagina  is  itself  imper- 
forate, and,  if  so,  whether  the  uterus  is  present  or  absent.  Mr.  Jonathan 
Hutchinson  speaks  on  this  head  as  follows  :  '  When  there  is  evidence  of  the 
retention  of  menstrual  fluid,  and  therefore  of  the  presence  of  a  uterus,  and 
probably  of  a  vaginal  cavity  above  the  occlusion,  the  case  wiU  come  fairly 
under  surgical  treatment.  In  the  first  place,  the  character  of  the  obstructing 
medium  must  be  determined.  If  the  obstruction  be  found  within  an  inch  or 
two  inches  of  the  vulva,  and  if  it  be  constituted  by  a  membrane,  stretched 
across  an  otherwise  well-formed  vagina,  the  case  is  probably  one  of  imper- 
forate hymen.  In  some  of  these,  during  coughing,  the  propulsion  of  the  fluid 
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downwards  may  easily  be  felt,  or  the  distended  membrane  may  even  be  forced 
as  low  as  the  vulva  itself.'  ' 

When  the  obstruction  is  of  only  shght  thickness  there  is  no  difficulty 
about  the  treatment.  The  patient  being  secured  in  the  lithotomy  iDosition,  a 
puncture  is  made  into  the  collection  of  fluid,  and  this  is  enlarged  with  the 
fingers,  director,  and  forceps.  It  seems  that  a  free  opening  is  safer  than  a 
small  one,  as  rendering  the  forcing  action  of  the  uterus  less  likely  to  act  on 
the  Fallopian  tubes.  If  the  obstruction  be  of  considerable  extent,  a  very 
careful  dissection  in  the  direction  of  the  supposed  upper  part  of  the  vagina 
must  be  undertaken,  assisted  by  the  finger  in  the  rectum  and  by  a  staff  in 
the  bladder.  If  this  has  to  be  done  deeply,  the  deeper  incisions  are  more 
safely  made  horizontally  ;  but  in  such  cases  the  operation  is  doubtless  both 
embarrassing  and  dangerous. 

I  do  not  speak  here  of  cases  of  doubtful  sex,  since  it  is  only  i^a  the  rarest 
possible  circumstances  that  any  surgical  treatment  is  required,  and  advice  as 
to  the  sexual  relations  lies  more  in  the  province  of  the  accoucheur. 

A  very  troublesome  affection,  and  one  which  is  sometimes  very  difficult  to  Vascul.ar 
treat,  is  the  small  vascular  tumour,  or  urethral  htemorrhoid,  which  is  some-  [,"^hra 
times  found  surrounding  the  meatus  of  the  female  urethra.  In  structure  it 
much  resembles  a  n£evus.  It  occasions  a  good  deal  of  pain  and  irritation  ; 
leads  to  a  troublesome  frequency  in  micturition  ;  renders  sexual  intercourse 
very  painful,  sometimes  impossible,  and  often  bleeds  a  good  deal.  Though 
the  disease  appears  trifling,  it  is  often  very  difficult  to  cure,  recurring  again 
and  again,  even  after  apparently  complete  removal.  Three  methods  of  treat- 
ment are  in  use— caustics,  the  ligature,  and  excision.  The  first  are  often 
successful  if  freely  used  and  if  sufficiently  strong.  The  pure  nitric  acid,  re- 
peatedly applied,  will  often  ultimately  eradicate  the  growth,  with  little  pain 
and  no  risk  or  confinement  to  bed  ;  but  it  often  fails.  The  actual  or  galvanic 
cautery  is  perhaps  more  efficient,  but  requires  anaesthesia  for  its  apphcation. 
If  only  a  portion  of  the  circumference  of  the  meatus  is  involved  in  the  growth, 
the  latter  maybe  encircled  in  a  ligature  passed  deeply  under  its  base,  through 
healthy  tissues,  care  being  taken  to  keep  the  urethra  open  while  passing  the 
hgature,  so  that  the  opposite  wall  of  the  canal  may  not  be  included  in  it. 
But  the  most  efficient  plan  is  to  dissect  the  growth  out  completely  with  the 
knife  or  scissors,  taking  care  to  carry  the  incisions  through  healthy  tissues. 
No  formidable  bleeding  need  be  apprehended  ;  but  even  after  this  operation 
I  have  seen  the  growth  return,  and  if  it  be  necessary  to  cut  deeply  there  is 
often  partial  incontmence  of  urine,  i.e.  the  patient  is  obliged  to  attend  to  the 
first  desire  to  empty  the  bladder,  otherwise  the  urine  will  very  soon  pass  in 
spite  of  her. 

Cystic  and  other  innocent  tumours  are  not  uncommon  in  the  tissue  of  the  Tumours  ot 
labmm.    The  cysts  are  probably  always,  and  certainly  they  usually  are  ^i^^l'^b'*- 
formed  by  the  obliteration  of  the  duct  of  a  mucous  folhcle,  as  is  often  seen 
m  the  mouth.    This  is  sometimes  the  result  of  irritation,  so  that  they  are 
not  unfrequently  developed  soon  after  marriage.    They  contain  a  glairy 
mucus,  and  they  are  only  troublesome  if  the  patient  is  in  the  habit  of  sexual 
intercourse,  or  if  they  mflame  and  suppurate,  which  will  occur  occasionally 
I  hey  may  be  dissected  out  entirely,  or  they  may  be  often  cured  by  laying 
them  freely  open  and  stuffing  the  orifice  with  lint ;  or  still  more  certainly  by 
'  '  Syst.  of  Surg.'  aid  ed.  vol.  iii.  p.  304. 
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clearing  away  all  the  secretion  and  rubbing  the  interior  with  caustic.  'J'Jie 
recommendation  of  the  treatment  by  laying  the  cyst  open  is  that  it  does  not 
render  the  employment  of  chloroform  necessary,  nor  are  any  assistants 
required.  The  removal  of  the  entire  cyst  is,  of  course,  more  certainly 
successful. 

Fibrous  tumours  also  form  in  the  labium,  and  are  frequently  allowed  to 
attain  an  enormous  size.  They  then  become  pendulous,  and  greatly  interfere 
with  all  movements,  as  well  as  with  the  functions  of  the  parts.  Their  re- 
moval is  sometimes  attended  with  much  haemorrhage,  and  when  this  is  appre- 
hended in  consequence  of  the  size  of  the  mass  or  its  vascular  appearance  it 
is  prudent  to  control  the  bleeding  by  a  temporary  ligature  or  clamp  passed 
round  the  base  of  the  tumour  beyond  the  part  at  which  it  is  removed. 

With  regard  to  condylomata,  mucous  tubercles,  and  other  syphilitic  affec- 
tions of  the  labium,  I  do  not  know  that  I  need  add  anything  to  what  will  be 
fomad  in  other  parts  of  the  work. 

The  tissues  of  the  labia  and  clitoris  are  sometimes  so  much  hypertrophied 
by  the  constant  recurrence  of  inflammation  (whether  syphihtic  or  not),  or  by 
elephantiasis,  that  it  becomes  necessary  to  remove  the  diseased  part.  In 
such  a  case  the  surgeon  should  be  prepared  for  free  haemorrhage,  and,  as  the 
base  of  the  growth  is  usually  too  extensive  to  be  included  in  a  clamp,  the 
best  plan  is  to  pass  a  number  of  stout  harelip  pins  through  it,  and,  having  re- 
moved the  diseased  tissue  pretty  close  to  these  pins,  and  tied  any  large  vessels, 
to  pass  the  twisted  suture  round  the  pins  tightly  enough  to  restrain  any 
further  oozing  :  or  the  mass  may  be  removed  with  the  galvanic  ecraseur. 

Cancer  of  the  external  parts  is  almost  always  epithelial.  It  may  occur  as 
a  prunary  disease,  and  then  usually  in  later  life,  or  it  may  be  developed  on  a 
venereal  ulcer.  It  rapidly  affects  the  inguinal  glands.  Its  diagnosis  from 
tertiary  syphihtic  affection  rests  on  the  diffused  hardness  and  irregular  surface 
of  the  ulcer,  and  on  the  affection  of  the  glands,  as  well  as.  on  the  history. 
From  rodent  ulcer,  which  is  sometimes,  though  rarely,  found  in  the  same 
situation,  it  is  distinguished  by  the  distinct  deposit  which  is  found  in  epithe- 
lioma ;  but  the  diagnosis  is  not  of  very  great  importance,  since  both  require 
the  same  treatment.  Early  and  complete  excision  is  urgently  demanded  ; 
although  there  is  great  probability  of  return,  much  more  so  than  in  -the 
analogous  disease  of  the  scrotum.  The  enlarged  glands  should  be  removed 
at  the  same  time,  if  they  are  decidedly  indurated.  When  the  patient  will 
not  submit  to  the  removal  by  the  knife,  the  use  of  caustics  must  be  substi- 
tuted, but  is  decidedly  inferior. 


Accidents 
in  parturi- 
tion. 

Ruptured 
pcrinaeum. 


Rupture  of  the  perin?eum  is  an  accident  following  on  parturition,  and  in 
its  highest  grades  constitutes  a  serious  infirmity  which  imperatively  calls 
for  a  surgical  operation.  The  slighter  ruptures  can  often  be  brought  to 
heal  at  once  by  bringing  the  parts  together  with  a  stitch  and  keeping  the 
legs  together  for  some  time  after  parturition,  the  strictest  cleanliness  being 
enforced.  But  when  the  whole  tissue  of  the  perinipum,  including  the 
sphincter,  has  been  lacerated,  so  that  there  is  little  or  nothing  to  separate 
the  vagina  and  rectum,  this  will  probably  not  succeed,  though  even  in  such 
cases  the  attempt  should  be  made.  When  the  rupture  is  extensive  the 
patient  has  very  imperfect  control  over  the  fieces,  and  often  can  hardly  walk 
about,  from  a  sensation  as  if  the  uterus  were  coming  down.  Frequently  there 
is  a  considerable  amount  of  prolapsus.  The  operation  for  the  restoration  ol 
the  periniBum  relieves  the  prolapsus,  at  any  rate  for  a  time  ;  and  in  some  cases 
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of  prolapsus,  where  the  vagina  is  very  wide,  an  operation  exactly  similar  may 
be  performed  with  advantage,  even  if  there  has  been  no  ruptm-e  of  the  peri- 
nfeum. 

The  operation  is  thus  performed.    The  patient  is  narcotised,  and  secured 
in  the  lithotomy  position ;  the  hair  is  removed  from  the  labia  as  far  forward 
as  is  necessary  ;  the  vagina  is  well  opened  by  means  of  a  duck-bill  speculum. 
Then  two  quadrangular  flaps  are  marked  out  with  the  knife  by  two  lines 
rumiiug  parallel  to  each  other  along  the  labia,  about  three-quarters  of  an 
inch  fi.-om  the  orifice  of  the  vulva,  which  are  joined  by  a  transverse  incision 
just  in  front  of  the  anus.    Another  incision  is  drawn  in  the  middle  line  from 
the  centre  of  this  last  to  about  three-quarters  of  an  inch  inside  the  vagina, 
and  from  this  the  base  of  the  flap  extends  in  a  slanting  direction  forwards 
and  outwards  to  join  the  incision  on  the  labium  as  far  forwards  as  the  sur- 
geon thinks  fit.    The  further  forward  the  dissection  is  carried  the  more  firm 
and  resisting  will  the  new  perineum  be  ;  but  it  is,  of  course,  undesirable  to 
narrow  the  orifice  too  much.    After  marking  out  the  flaps,  the  surgeon  pro- 
ceeds to  carefully  dissect  up  the  mucous  membrane  and  skm  from  the  whole 
of  the  part  so  marked  out.    On  the  recto-vaginal  septum,  if  it  has  not  been 
destroyed,  this  is  facilitated  by  an  assistant  putting  his  forefinger  in  the  bowel. 
Great  care  must  be  taken  to  remove  every  vestige  of  the  mucous  membrane. 
Mr.  .J.  Hutchinson  inclines  to  Langenbeck's  practice  of  preserving  the  flaps, 
lea-sing  them  attached  by  their  base  in  the  vagina,  paring  them  down  as 
much  as  is  necessary,  and  sewing  them  together  in  order  to  form  a  covering 
for  the  wound.    I  have  not  found  much  advantage  from  this  proceeding  in 
the  cases  in  which  I  have  tried  it.    When  the  denudation  is  complete,  and 
the  bleeding  (which  is  often  free)  has  been  checked  by  torsion  of  the  vessels 
and  the  free  apphcation  of  iced  water,  the  parts  are  to  be  brought  together. 
In  cases  where  the  recto- vaginal  septum  has  been  torn  through,  rectal  sutures 
are  first  inserted  so  as  to  approximate  the  torn  edges  of  the  septum  and 
restore  the  partition  between  the  rectum  and  vagina.   The  number  of  sutures 
required  will  depend  upon  the  amount  of  injury  sustained.    Fine  silkworm 
gut  is  generally  used  for  this  purpose,  and  the  sutures  are  to  be  passed  close 
to  the  edges  of  the  cleft  from  the  vaginal  to  the  rectal  surface  on  both  sides, 
so^  that  the  knots  where  the  sutures  are  tied  shall  he  in  the  rectum.  For 
this  purpose  it  is  advisable  to  have  the  gut  threaded  at  each  end  with  a 
curved  needle  ;  one  needle  held  in  a  holder  is  then  passed  from  above  down- 
wards close  to  the  free  edges  of  the  mucous  membrane  of  the  cleft,  and  the 
others  in  the  same  way  on  the  other  side.    When  sufficient  sutures  have 
been  inserted  they  are  drawn  together  and  tied.    The  rawed  surfaces  are 
now  to  be  approximated  by  quilled  sutures.    For  this  purpose  three  or  four 
loops  of  strong  silk  or  whipcord  (according  to  the  depth  of  the  new  perinteum) 
are  passed  through  the  whole  thickness  of  the  tissues.    This  is  most  readily 
effected  by  means  of  a  long  and  very  strong  deeply-curved  needle  on  a  handle 
— caUed  Baker  Brown's  needle.    The  point  of  this  is  entered  just  inside  the 
left  tuber  ischii,  and  the  ligature  is  carried  to  the  very  bottom  of  the  denuded 
part,  and  the  point  brought  out  near  the  right  tuberosity.    The  posterior 
suture  should  not  cross. the  cleft  at  all,  but  should  be  buried  in  the  recto- 
vagmal  septum,  when  that  septum  exists.    If  such  a  needle  is  not  at  hand, 
the  loops  can  easily  be  passed  with  a  common  curved  needle,  drawing  the 
ligature  across  from  one  side  to  the  other  by  passing  one  loop  inside  the 
other.    There  are  now  a  series  of  loops  on  the  right  side  of  the  perinannn 
and  a  series  of  double  ends  on  the  other.   A  piece  of  bougie  is  passed  through 
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all  the  loops,  another  is  laid  between  the  double' ends,  the  patient's  thir^hs 
are  brought  together,  and  these  deep  sutures  are  tied  very  firmly.  The  pres- 
sure on  the  deep  parts  forces  the  cutaneous  edges  in  the  middle  outwards 
These  must,  therefore,  be  attached  together  with  silver  sutures.  Finally' 
if  the  vagnial  flaps  of  mucous  membrane  have  been  preserved,  they  must  be 
attached  to  the  front  of  the  wound.  In  some  cases  where  the  rectum  has 
been  much  lacerated,  and  there  is  tension  on  the  parts,  it  is  necessary  to 
make  free  lateral  incisions  through  the  sphincter  on  either  side,  sloping 
towards  the  tuberosities  of  the  ischium ;  but  this  is  not  required  in  ordinary 
cases,  and  should  always  be  avoided  if  possible.  Ice  may  be  apphed  in  the 
vagina  if  oozing  of  blood  occurs  after  the  operation.  Before  the  operation 
the  patient  should  be  freely  purged,  so  that  there  may  be  no  call  to  pass 
motions  for  some  time,  and  artificial  constipation  is  to  be  kept  up  for  about 
a  fortnight  by  the  administration  of  about  ten  drops  of  laudanum  twice  a  day. 
The  water  must  be  drawn  off  carefully  by  the  surgeon  or  a  dexterous  atten- 
dant twice  or  three  times  a  day,  as  may  be  necessary.  On  no  account  should 
the  patient  be  allowed  to  pass  any  urine  for  about  ten  days.  Then  she  may 
pass  it  in  the  prone  position.  She  should  be  fed  as  well  as  her  appetite 
permits.  It  is  scarcely  necessary  to  say  that  the  period  immediately  suc- 
ceeding menstruation  should  be  selected ;  but  in  spite  of  this  the  operation 
may  provoke  premature  recurrence  of  the  flow,  and  this  may  prevent  the 
healing  of  the  wound.  There  is  usually  a  great  deal  of  foul  discharge,  which 
should  be  carefully  syringed  away  with  Condy's  fluid.  The  operation  is  a 
very  successful  one.  In  some  cases  fistulous  openings  are  left  in  the  new 
perineum  after  union,  but  they  can  generally  be  easily  united  again.  In  one 
unfortunate  case  I  have  seen  death  from  phlebitis  and  pyaemia,  but  such  a 
disaster  is  purely  exceptional.  The  worst  which  is  to  be  apprehended  is 
that  union  may  not  occur,  and  this  will  not  generally  preclude  success  in 
another  attempt. 

This  method  of  operating  is,  as  I  have  said,  usually  successful,  but  it  is 
no  doubt  liable  to  the  two  objections  raised  against  it  by  American  surgeons. 
1.  That  the  approximation  of  the  thighs  tends  to  encourage  and  retain  the 
foul  discharge.  2.  That  the  deep  sutures  being  passed  in  a  curved  direction 
tend  to  cut  their  way  out  to  the  skin,  and  so  to  cause  a  want  of  union  in  the 
deep  parts  of  the  wounds,  whereby  a  fistulous  opening  will  be  formed.  To 
obviate  thk,  a  new  procedure  has  been  devised  by  Dr.  Willard  Parker  of 
New  York,  which  may  be  thus  summarily  described. •  The  sphincter  ani  is 
divided  subcutaneously  and  then  stretched.  The  flaps  are  pared  oft'  the  rup- 
ture, and  the  edge  of  the  recto-vaginal  se^jtum  s^jlit,  so  that  raw  surfaces  can 
be  obtained  without  loss  of  substance.  Then  lateral  incisions  are  made  into 
the  ischio-rectal  fossa  parallel  to  the  cleft  on  either  side,  and  carried  into  the 
fossa  to  a  sufficient  depth  to  enable  the  surgeon  to  press  the  deepest  parts  of 
the  fissure  together  with  his  fingers  passed  into  these  cuts.  Deep  sutures 
are  then  carried  straight  across  the  cleft  at  the  bottom  of  the  incisions,  and 
secured  over  pieces  of  elastic  catheter  laid  in  the  incisions,  while  the  edges 
of  the  cleft  are  united  by  superficial  sutures  both  in  the  vagina  and  rectum. 
The  flaps  pared  off  the  cleft  are  preserved,  as  in  Langeiibeck's  method,  to 
cover  the  cleft.  Then  the  patient  is  arranged  in  bed  with  the  thighs  widely 
separated,  and  the  part  operated  on  only  covered  with  a  single  thickness  of 


'  See  a  case  reported  by  Dr.  Stimson  in  the  '  New  York  Archives  of  Clinical  Surgery,' 
vol.  i.  p.  '25. 
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sheeting,  air  being  freely  admitted  to  the  wound.    A  catheter  is  retained  in 
the  bladder. 

As  I  have  said  above,  the  same  operation— viz.  to  bring  the  lower  part  of  ^[^^^^^P^"^ 
the  vagina  together,  so  as  to  narrow  its  orifice  and  thicken  the  perinaum— is 
sometimes  advisable  in  prolapsus  uteri ;  but,  as  the  weakness  which  leads  to 
prolapsus  is  more  in  the  parts  above  the  uterus  than  in  those  below,  it  can 
only  be  looked  on  as  an  accessory  measure.  The  most  important  part  of  the 
treatment  of  extreme  prolapsus  is  rest  in  the  horizontal  position,  vidth  the 
uterus  completely  reduced.  If  this  can  be  insisted  on  for  a  sufficient  time, 
most  cases  of  prolapsus  will  be  found  to  be  manageable— i.e.,  though  not 
cured,  the  patient  will  be  restored  to  fair  comfort  and  a  certain  amount  of 
activity  by  the  use  of  the  pessary.  If  the  orifice  of  the  vagina  is  very  wide, 
no  doubt  the  operation  above  described  will  assist  in  maintaining  the  position 
of  the  uterus ;  but,  unless  care  is  taken  afterwards,  the  external  parts  will 
certainly  yield  to  the  pressure  of  the  uterus,  and  the  patient  will  be  as  bad 
as  ever  again. 

An  ingenious  and  very  promising  operation  has  recently  been  introduced 
into  practice  by  Dr.  Alexander,  of  Liverpool,'  with  a  view  of  bracing  up  the 
uterus  from  above— viz.  to  cut  down  on  the  external  abdominal  rings  and 
'  wind  up  the  slack  '  of  the  round  ligaments  by  cautious  traction,  until  the 
position  of  the  uterus  is  felt  to  be  remedied.  The  ligament  is  then  stitched 
to  the  tissues  around  the  ring,  and  the  loose  ends  attached  to  each  other,  or 
rolled  round  two  pieces  of  wood,  which  are  fastened  together  in  the  middle 
line.  Four  cases  are  referred  to  in  which  the  operation  was  performed  with 
success. 

The  stretching  of  the  vagina  in  parturition  or  some  accidental  imper-  Vaginal 
fection  of  its  muscular  structure  may  so  weaken  its  walls  that  a  kind  of  ®" 
partial  hernia  of  the  bladder  through  them  is  produced.  This  is  caUed 
'vaginal  cystocele' — a  bulging  tumour  in  the  roof  of  the  vagina,  which 
disappears  when  the  catheter  is  used,  and  pressure  on  which  may  cause  the 
escape  of  urine.  The  patient  often  suffers  from  some  difficulty  in  making 
water  and  irritation  of  the  bladder.  The  remedy  consists  in  reducing  the 
projecting  bladder  entirely,  then  paring  a  lunated  edge  of  the  vagina  on  each 
side,  bringing  the  edges  together  in  the  median  hne,  and  keeping  the  bladder 
empty  by  means  of  the  catheter  retained  in  the  urethra  till  the  vaginal  wound 
is  soundly  healed. 

Vesico-vaginal  and  recto-vaginal  fistulas  are  lesions  which  are  caused  by  Vaginal 
parturition,  and  generally  by  the  prolonged  pressure  of  the  foetal  head,  though  * 
in  some  cases  by  direct  laceration,  either  in  the  passage  of  the  foetus  or  by 
instruments.^  As  most  of  these  injuries  are  accompanied  by  loss  of  substance, 
cicatrisation  has  often  taken  place  around  the  seat  of  perforation,  and  the 
vagina  is  narrowed  and  puckered  by  scars.  In  such  cases  the  first  step  towards 
cure  is  to  divide  such  cicatrices  and  keep  the  vagina  dilated  until  the  parts 
have  healed.  Vesico-vaginal  fistula  is,  on  the  whole,  easier  to  cure  than 
recto-vaginal,  at  least  in  uncomplicated  cases ;  but  it  is  sometimes  compli- 
cated with  injury  to  the  uterus  or  the  urethra,  which  hardly  permits  of  entire 
recovery.    Thus  the  sloughing  may  have  implicated  the  os  uteri  so  that  the 

'  'Med.  Times  and  Gaz.'  April  1,  1882. 

-  In  one  very  singular  case,  related  in  Dr.  Emmet's  work  on  '  Vesico-vaginal  Fistula,' 
that  lesion  was  caused,  not  by  any  accident  of  parturition,  but  by  the  accidental  explosion 
of  a  pistol  which  had  fallen  on  the  ground  at  the  woman's  feet. 
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bladder  and  uterus  form  almost  one  cavity,  or  the  urethra  may  be  entirely 
separated  from  the  bladder,  or  even  altogether  destroyed.  In  such  very  severl 
cases  It  may  perhaps,  be  better  to  abstain  from  operation  altogether  and 
merely  provide  the  patient  with  a  urinal,  giving  her  instructions  to  wash  the 
paits  well  out  with  dilute  mineral  acid  as  often  as  is  necessary  to  prevent  the 
formation  of  sabulous  concretions.   In  other  cases  an  imperfect  cure  may  be 
eflected  by  uniting  the  back  wall  of  the  vagina  to  the  anterior  lip  of  the  fissure 
so  that  the  uterus  and  bladder  fall  into  one  cavity  and  the  patient  menstruates 
tnrougli  the  urethra.    I  have  seen  cases  in  which  this  obhteration  of  the 
vagina  has  taken  place  spontaneously,  so  that  the  os  uteri  was  completely 
mciclen.    But  m  the  common  cases  in  which  there  is  no  great  loss  of  sub- 
stance, and  the  fistula  does  not  involve  the  uterus,  a  cure  may  generally  be 
obtamed,  though  it  is  often  necessary  to  repeat  the  operation  several  times 
i he  operation  is  thus  performed:  the  patient  is  narcotised  and  placed  in 
tne  lithotomy  position,'  the  vagina  thoroughly  exposed  by  the  duck-bUl 
speculum,  and  the  os  uteri  is  gently  dragged  down  as  far  as  possible  with  a 
volsellum,  so  as  to  get  the  fistula  well  within  reach.    Then  the  whole  of  the 
mucous  membrane  of  the  vagina  is  pared  away  around  the  opening,  the  bladder 
being  interfered  with  as  little  as  possible,  and  the  sutures  are  passed  so  as 
to  take  up  only  the  tissues  in  the  vagina  and  not  lodge  the  sutures  in  the 
bladder.    The  object  is  to  bring  the  vesical  mucous  membrane  toc^ether  as 
closely  as  possible,  but  not  to  leave  any  suture  in  the  cavity  which  can 
conduct  the  urine  into  the  wound.    The  fistula  is  brought  together  longi- 
tudinally, transversely,  or  obliquely,  according  to  circumstances,  so  that  there 
may  be  as  httle  tension  as  possible  on  the  sutures.    The  sutures  can  be 
secured  by  twisting  them  with  the  '  wire  twister,'  which  is  a  stem  can-jdng  a 
small  cross-piece  of  metal  having  a  hole  on  each  side.    The  ends  of  the  wire 
are  passed  through  these  two  holes.    The  suture  is  run  up  as  ticrht  as 
necessary,  and  then  by  rotating  the  handle  the  ends  are  securely  t^-isted. 
ihis  instrument  enables  the  operator  to  tie  the  sutures  at  any  depth  where 
the  fingers  could  not  reach.   The  cleft  having  been  completely  closed,  if  any 
tension  exists  it  may  be  possible  to  relieve  it  by  di^-iding  cicatricial  bands  in 
the  neighbourhood,  and  then  an  S-shaped  catheter  of  soft  metal  is  placed  in 
the  urethra,  and  will  keep  its  place  by  its  own  shape,  or  the  catheter  may  be 
tied  m  :  a  bag  is  attached  to  it  and  changed  as  often  as  necessary,  or  the  tube 
IS  left  opening  into  a  vessel  below  the  bed.    This  catheter  must  be  gently 
changed  tAvice  a  day  at  first,  and  then  every  day ;  but  the  sutures  need  not  be 
removed  for  an  unlimited  time.  After  a  fortnight,  if  no  water  has  passed  into 
the  vagina,  the  patient  may  be  relieved  from  the  catheter,  and  in  another 
week  the  sutures  may  be  examined  and,  if  all  is  healed,  may  be  gently  with- 
drawn.   If  the  opening  is  narrowed,  but  not  closed,  a  few  weeks  must  be 
allowed  to  elapse,  until  all  irritation  has  subsided,  before  the  operation  is 
repeated. 

The  operation  for  recto-vaginal  fistula  is  exactly  the  same  in  principle, 
the  great  object  being  to  exclude  the  sutures  from  the  rectum,  so  that  no  air 
or  matter  from  the  bowel  may  get  into  the  vaginal  wound.  The  bowels,  as 
in  ruptui-ed  perinreum,  must  be  kept  from  action  for  about  a  fortnight,  and 
if  there  is  much  tension  on  the  sutures  it  may  be  necessary  to  divide  the 
sphincter.  Careful  syringing  of  the  vagina  is  very  necessary  to  prevent  the 
accumulation  of  foul  discharge  around  the  healing  wound. 

In  America  the  prone  position  on  the  hands  and  knees  is  often  adopted,  and  the 
patient  is  frequently  not  under  anicsthesia. 
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Uterine  polypi  are  sometimes  quite  small  and  almost  sessile,  growing  Polypus 
from  one  of  the  lips,  or  near  the  cervix  uteri,  and  consisting  of  the  enlarged 
glandula3  Nabothi,  or  of  hypertrophied  mucous  membrane,  or  cellular  tissue. 
These  tumours  bear  some  analogy  to  the  common  mucous  polypi  of  the  nose. 
They  never  attain  any  large  size,  but  may  cause  a  good  deal  of  inconvenience 
from  ha3morrhage  at  irregular  intervals,  and  from  leucorrhoea.  Their  re- 
moval can  never  involve  much  difficulty  or  danger.  The  tumour,  being  well 
exposed,  is  to  be  twisted  olf,  or,  if  more  sessile,  removed  with  the  scissors, 
bleeding  being  repressed  by  the  application  of  perchloride  of  iron  or  the 
cautery  before  the  patient  is  allowed  to  recover  from  anfesthesia. 

The  ordinary  polypi,  however,  consist  of  fibrous  tissue  mixed  with  un- 
striped  muscle.  They  grow  from  the  muscular  wall  of  the  uterus,  and  often 
attain  an  enormous  size.  When  they  pass  into  the  cavity,  so  as  to  assume 
the  form  of  polypi,  they  usually  become  detached  from  the  muscular  tissue 


Tig.  398.  Polypus  of  the  uterus.  Prom  a  prep.iratiou  iu  the  Museum  of  St.  George's  Hospital.  The  tumour 
IS  seen  to  spring  entirely  from  the  anterior  lip  of  the  os,  and  could  have  been  easily  removed  The 
woman  died,  under  ether,  just  before  the  commencement  of  the  operation.  (See  'Brit.  Med.  Journ' 
-Uay  15,  1884.)  a  points  to  the  opening  of  the  os  uteri,   b,  to  a  small  embedded  fibrous  tumour. 

of  the  uterus,  and  are  completely  covered  with  mucous  membrane,  though 
this  is  not  always  the  case.  Though  they  may  cause  very  great  htemorrhage, 
they  are  not  usually  in  themselves  very  vascular.  They  are  peculiarly  prone 
to  calcareous  degeneration,  and  preparations  exist  showing  such  tumours 
converted  almost  entirely  into  an  earthy  mass  covered  by  the  mucous 
membrane. 

.  There  are,  again,  other  polypi  much  looser  and  more  vascular  than  these, 
which  are  sarcomatous  in  structure,  and  prone  to  obstinate  recurrence  after 
removal ;  and  malignant  disease  will  sometimes  grow  in  a  pendulous  form 
like  polypus  ;  but  both  these  events  are  rare. 

The  general  subject  of  fibrous  or  fibro-muscular  .tumour  and  polypus  of 
the  uterus  belongs  more  to  obstetrics  than  to  surgery  ;  but  a  few  words  must 
be  said  about  the  removal  of  these  tumours.  Polypi,  i.e.  the  pendulous 
tumours  attached  to  the  interior  of  the  uterus,  may  be  removed  with  ease 
when  their  attachment  can  be  exposed,  and  this  is  usually  near  the  os  uteri. 
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And,  even  if  the  surgeon  cannot  penetrate  to  the  seat  of  implantation  of  the 
polypus,  he  may  be  sure  that  any  small  remnant  of  the  neck  of  the  polypus 
which  he  may  have  been  obliged  to  leave  will  wither  away.  Small  polypi, 
or  those  whose  neck  is  thin,  may  be  safely  removed  by  torsion.  The  patient 
IS  to  be  narcotised,  and  the  polypus,  being  well  exposed,  is  to  be  grasped  near 
its  root  with  a  volsellum  forceps,  and  slowly  twisted  round  till  it  is  loose. 
If  the  neck  is  so  thick  that  this  would  not  be  expedient,  the  wire  ecraseur^ 
may  be  used  to  divide  the  neck,  or  the  galvanic  dcraseur  may  be  used  with 
still  less  risk  of  hasmorrhage  or  of  unhealthy  inflammation. 

Embedded  fibrous  tumours  may  be  removed  by  enucleation,  but,  as  this 
is  a  very  dangerous  and  micertain  operation,  it  should  never  be  attempted 
unless  the  tumour  is  presenting  at  and  has  distended  the  os.  The  old 
operation  of  dilating  the  os  with  tents,  and  seeking  a  fibroid  in  the  uterine 
cavity,  and  then  cutting  through  the  capsule  and  shelling  out  the  tumour,  is 
not  to  be  recommended,  and  other  means  must  be  adopted  for  its  rehef : 
either  oophorectomy,  to  check  haemorrhage  and  possibly  arrest  the  growth  of 
the  tumour,  or  extirpation  by  abdominal  section.  When,  however,  the  tumour 
protrudes  through  the  os,  its  capsule  may  be  divided  by  the  knife,  and  then 
the  tissue  of  the  tumour  must  be  separated  from  that  of  the  uterus  with  the 
finger,  or  any  convenient  blunt  instrument,  sufficiently  to  allow  of  the  un- 
plantation  of  a  strong  pair  of  volsellum  forceps  in  its  substance.  Then  the 
tumour  is  to  be  gradually  dragged  outwards,  care  being  taken  not  to  invert 
the  uterus  until  the  fibroid  has  been  completely  enucleated.  The  cavity  is 
then  to  be  plugged  with  a  sponge  or  pledgets  of  wool  soaked  in  tmcture 
of  iodine,  and  the  vagina  must  be  frequently  syringed  out  with  antiseptic 
solutions. 

Again,  fibrous  tumours  of  the  uterus  may  grow  upwards  towards  the 
peritoneal  cavity,  and  these  sometimes  soften  and  simulate  ovarian  tumours, 
as  will  be  afterwards  pointed  out.  In  other  cases,  without  any  softening,  the 
growth  proceeds  to  such  an  extent  as  to  become  dangerous  to  life  from  its 
pressure,  or  to  render  it  impossible  for  the  patient  to  perform  any  of  the 
ordinary  duties  of  life.  Under  such  circumstances  the  operation  of  removing 
the  tumour  together  with  a  portion  or  the  whole  uterus,  or  even  the  ovaries 
also,  has  been  often  performed,  and  with  a  great  amount  of  success,  though  I 
need  not  say  that  the  gravest  consideration  of  the  symptoms,  and  of  the 
probable  danger  of  leaving  the  case  to  itself,  is  necessary  before  so  very 
dangerous  an  operation  is  undertjaken.  In  the  only  case  in  which  I  have 
myself  operated  the  operation  was  undertaken  in  the  mistaken  belief  that 
the  tumour  was  ovarian,  and  it  proved  immediately  fatal. 

The  operation  resembles  ovariotomy  in  its  early  steps.  The  tumour, 
having  been  completely  exposed  and  freed  from  adliesions,  if  it  has  any,  is 
to  be  tapped,  if  it  has  softened  in  any  part,  in  order  to  facilitate  its 
extraction,  or,  if  lobulated,  portions  may  be  removed  with  the  ^craseur  to 
diminish  its  bulk.  When  the  tumour  is  fairly  exposed  the  further  treatment 
must  depend  upon  the  connections  of  the  tumour.  If  the  growth  consists 
of  that  variety  which  is  known  pathologically  as  a  pedunculated  subperitoneal 
fibroid,  the  pedicle  may  be  transfixed  by  a  stout  silk  ligature  and  then  tied 
and  the  tumour  removed  ;  the  cut  edges  of  its  peritoneal  investment  being 
sutured  over  the  surface  of  the  stump.    When,  however,  the  pedicle  is  too 

'  This  is  an  (^'craseuv  in  whicii  tlie  chain  shown  in  Fig.  301,  p.  057,  is  replaced  by  a 
noose  of  stout  wire ;  in  using  this,  or  the  galvanic  ecraseur,  it  is  essential  to  divide  the 
tissues  very  slowly. 
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thick  to  admit  of  this  treatment,  or  when  the  growth  closely  involves  the 
uterus,  '  supra-vaginal  hysterectomy '  must  be  had  recourse  to.  The  tumour 
having  been  turned  out  of  the  abdominal  incision,  the  lower  part  of  the 
uterus  or  upper  part  of  the  cervix  is  to  be  encircled  with  a  wire  loop,  which 
is  then  to  be  connected  with  a  small  ecraseur,  Imown  as  Koeberle's  serre-ncaucl. 
In  passing  the  loop,  care  should  be  taken,  if  possible,  to  include  the  Fallopian 
tubes,  the  ovaries,  and  the  greater  part  of  the  broad  ligaments.  Sometimes, 
however,  these  ajopendages  lie  too  low  to  allow  of  this  kind  of  treatment, 
and  they  must  then  be  dealt  with  as  in  oophorectomy.  Before  the  wire  is 
tightened  it  must  be  carefully  examined  to  ascertain  that  it  does  not  include 
the  fundus  of  the  bladder  or  a  loop  of  small  intestine.  After  having  been 
accurately  adjusted  the  wire  is  tightened  by  means  of  the  screw  of  the  serre- 
nmcd,  sufficiently  to  constrict  the  blood-vessels,  but  not  cut  through  the 
tissues.  One  or  more  pins  are  then  inserted  through  the  pedicle  at  right 
angles  to  the  abdommal  wound,  on  the  distal  or  uterine  side  of  the  wire,  in 
order  to  support  the  stump  outside  the  wound,  and  the  tumour  is  cut  away. 
After  this  the  abdominal  incision  is  carefully  closed  around  the  stump,  the 
pin  or  pins  resting  on  the  abdomhaal  wall  and  maintaining  the  remains  of 
the  pedicle  in  position.  The  stump  is  dusted  with  iodoform  and  the  dressings 
apphed. 

The  growth  of  uterine  tumours  is  often  suspended  by  the  cessation  of  Oophorec 
ovarian  activity,  and  from  the  observation  of  this  fact  it  has  been  proposed 
to  remove  the  ovaries  in  cases  in  which  the  patient  is  sufferuag  severely  from 
the  symptoms  of  fibroid  tumours  of  the  uterus,  which  it  seems  too  dangerous 
to  excise.  The  ovaries  have  also  been  removed  for  the  cure  of  neuralgia, 
menstrual  irregularities,  and  aggravated  hysteria.  The  operation  is  called 
oophorectomy,  or  Battey's  operation.  The  ovaries  may  be  removed  by  an 
incision  through  the  vagina,  or,  as  is  more  common  in  this  country,  by  cutting 
into  the  peritoneum  in  the  median  line,  as  in  ovariotomy.  The  pedicles  are 
tied  with  carbolised  silk  or  gut,  and  dropped  back  into  the  abdomen. 

Cancer  of  the  uterus  commences  generally  at  the  os,  and  in  some  cases  Excision  of 
it  is  detected  at  a  period  when  it  has  not  spread  too  far  for  removal.  In 
such  cases  much  benefit  has,  no  doubt,  sometimes  been  produced  by  the 
excision  of  the  diseased  structures.  The  operation  is,  however,  a  dangerous 
one,  and  in  most  cases  the  rehef  is  only  temporary.  Still,  if  the  surgeon  can 
be  sure  of  the  diagnosis,'  if  the  disease  has  not  spread  to  the  vagina,  and  if 
the  general  health  is  still  good,  it  is  his  duty  to  make  the  attempt. 

The  disease  may  be  removed  either  by  total  extirpation  of  the  uterus,  or 
by  supra-vaginal  amputation  of  the  cervix,  or  by  amputation  of  the  vaginal 
portion  of  the  cervix  only. 

Total  extirpation  is  required  only  in  those  cases  where  the  malignant 
disease  has  extended  high  up  the  cervical  canal,  and  where,  at  the  same  time, 
the  mobility  of  the  uterus  is  unimpaired  and  no  cancerous  infiltration  of  the 
connective  tissue  around  the  cervix  has  taken  place. 

The  whole  of  the  uterus  may  be  removed  through  the  vagina  by  cutting 
through  the  vaginal  mucous  membrane  along  its  reflexion  on  to  the  cervix 

•  Mr.  Hutchinson  says :  '  It  is  not  by  any  means  an  easy  matter  in  many  cases  to 
make  a  confident  differential  diagnosis  between  a  simple  or  venereal  ulceration  of  the  os 
uteri  and  one  of  a  malignant  nature  in  an  early  stage.  Tlie  tendency  of  the  latter  to 
bleed,  its  warty  and  thickened  edges  and  foetid  discharge,  are  the  chief  symptoms  on 
which  to  rely.  The  surgeon  must  notice  especially  whether  there  be  any  tendency  to  new 
growth,  and,  if  practicable,  a  small  portion  of  the  edge  should  be  removed  for  microscopic 
examination.    Pain,  if  severe,  is  a  very  suspicious  sign.' 
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by  means  of  scissors,  by  separating  the  uterus  from  its  cellular  connections 
with  the  bladder,  and  dividing  the  reflexion  of  peritoneum  from  the  uterus 
on  to  the  bladder  m  front  and  Douglas's  pouch  behind.  By  doing  this  the 
uterus  IS  fi-eed  from  all  its  connections,  except  the  broad  ligaments  laterally 
and  can  be  pulled  down  so  that  the  broad  ligaments  can  be  got  at  and  secured 
11ns  IS  to  be  done  by  transfixing  them  witli  a  ligature,  external  to  the  ovary 
and  tube  if  possible,  tying  the  ligament  in  two  pieces,  and  dividing  it  between 
the  ligature  and  the  uterus. 

Supra-vaginal  amputation  of  the  cervix  is  performed  very  much  in  the 
same  way  as  total  extirpation,  as  regards  the  earlier  steps  of  the  operation, 
ihat  IS  to  say,  the  reflexion  of  the  vaginal  mucous  membrane  is  divided,  and 
the  cervix  is  separated  from  its  connections  to  the  bladder,  but  the  peritoneum 
IS  not  to  be  opened.  A  wedge-shaped  portion  of  the  uterus,  including  the 
whole  of  the  cervix,  is  removed,  and  the  cut  surfaces  of  the  stump  united  to 
the  anterior  and  posterior  vaginal  wall  to  prevent  retraction. 

The  vaginal  portion  of  the  cervix  may  also  be  removed  by  the  galvano- 
cautery,  by  the  ecraseur,  or  by  knife  and  scissors.  Of  these  methods,  probably 
the  galvano-cautery  is  the  best,  since,  if  Douglas's  pouch  should  be  accidentally 
opened,  serious  results  are  less  likely  to  follow  than  with  other  modes  of 
performing  the  operation.  The  severed  edges  of  the  peritoneum  become 
glued  together  by  the  hot  wire,  and  no  ill  effects  foUow.  In  performing  the 
operation  the  cervix  is  to  be  seized  with  a  volsellum  and  dragged  down°  A 
loop  of  platinum  wire  is  made  to  encircle  it  above  the  diseased  portion  of  the 
cervix,  care  being  taken  to  avoid  Douglas's  pouch  behind  and  the  bladder  in 
fi-ont.  When  the  wire  is  adjusted  the  current  is  applied  and  the  wire  kept,, 
as  far  as  possible,  at  a  dull  red  heat,  so  as  to  cut  slowly  through  the  tissues. 

The  ovary  is  liable  to  tumours  of  all  kinds.  The  soHd  tumours  are  fibroma, 
sarcoma,  and  carcinoma.  The  fibroid  tumours  are  difficult  of  diagnosis  from 
similar  tumours  of  the  uterus,  which  are  sometimes  pedunculated  and  attain 
a  very  large  size.  The  fibroid  tumours  also  are  at  first  difficult  to  distinguish 
from  the  cancerous,  but  the  different  rate  of  growth  will  settle  the  question 
ultimately.  No  surgical  interference  is  advisable  in  soHd  tumours  of  the 
ovary.  Those  which  are  innocent  will  probably  cease  to  grow,  and  the  patient 
will  ultimately  become  accustomed  to  their  presence,  while  in  mahgnant 
disease  an  operation  would  do  nothing  but  harm. 

But  the  ovarian  tumours  with  which  surgeons  are  most  concerned  are 
cystic.  These  cysts  are  multilocular  ;  dermoid  and  papillomatous  cysts,  con- 
nected with  the  ovary;  and  simple  cysts  or  parovarian  cysts,  connected 
with  the  broad  hgaments.  The  multilocular  cystic  tumour  of  the  ovary, 
common  ovarian  tumour,  is  by  far  the  most  common.  The  tumour  con- 
sists of  a  number  of  cysts  of  very  various  sizes,  one  or  two  of  them  gene- 
rally predominating,  and  forming  cavities  sometimes  of  enormous  size,  around 
which  are  clustered  many  smaller  cysts,  which  give  to  the  surface  of  the 
tumour  an  irregular  lobulated  appearance.  A  large  number  of  these  tumours 
contain  solid  growths  in  the  interior  of  the  cysts,  and  are  then  termed  pro- 
liferous. These  solid  masses  are  made  up  of  minute  loculi,  lined  with 
columnar  epithelium  and  containing  a  thick  glairy  fluid.  They  are  therefore 
classed  as  glandular  or  adenomatous  growths.  The  character  of  the  fluid 
contained  in  the  multilocular  cystic  tumours  varies  greatly.  It  is  almost 
always  less  serous  than  the  fluid  of  peritoneal  dropsy,  and  is  very  commonly 
thick  and  gelatinous,  like  thick  gum.    In  colour  it  is  usually  yellow  or  greyisli  : 
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but  often,  if  lifemorrhage  has  taken  place  into  the  cysts,  it  is  very  deep  in 
colour.  It  is  rich  in  albumen,  often  contains  a  good  deal  of  cholesterine,  and 
is  of  a  high  specific  gravity.  Sometimes  it  is  sero-purulent  and  occasionally 
is  unmixed  pus.'  The  precise  mode  of  origin  of  the  cysts  of  which  these 
tumours  are  composed  is  still  a  matter  of  some  doubt.  The  most  probable 
explanation  is  that  advocated  by  Mr.  Doran  :  '  The  most  probable  origin  of 
cystic  disease  of  the  ovary  is  an  arrest  of  the  normal  retrograde  metamorphosis 
of  Graafian  follicles  that  have  never  become  corpora  lutea  of  menstruation 
or  pregnancy.'-  Dermoid  cysts  are  generally  multilocular,  but  contain  fewer 
locuH  than  the  preceding,  and  rarely  attam  a  large  size.  The  cysts  are  lined 
with  dense  layers  of  squamous  epithelium  and  contain  a  semi-fluid  material, 
sometimes  resembling  sebaceous  matter,  sometimes  oily  in  consistence,  and 
sometimes,  when  mixed  with  blood,  consisting  of  a  brownish  or  chocolate- 
coloured  paste.  They  also 
contain  hair,  bone,  teeth, 
and  cholesterine.  Their 
mode  of  origin  is  uncertain. 

The  papillomatous  cys- 
tic tumour  of  the  ovary 
arises  from  the  tissue  of 
the  hilum  and  not  from  the 
parenchyma.  They  are  al- 
most miilocular,  and  their 
chief  characteristic,  from 
which  they  derive  their 
name,  is  that  the  cysts  con- 
tain a  cauliflower  growth, 
consisting  of  papillaB, 
covered  with  cylindrical 
epithelium.  This  is  some- 
times abundant  and  some- 
times scanty.  The  fluid 
in  these  cysts  differs  from 
that  in  the  ordinary  ovarian 
tumours,  which  also  occa- 
sionally contain  papillo- 
matous growths,  in  that 
it  is  thin,  clear,  and  watery, 

Fig,  399.  A  watery  cyst  in  the  broad  liga.neut  of  tlie  uterus,  which  °^         Specific  gravity,  and 

is  perfectly  separate  both  from  that  viscus  and  from  the  ovary,  free  from  albumen  and 
The  ovary  aud  its  ligameut  are  seen  lying  over  the  tumour  on  the 

side  next  the  uterus,  and  the  Fallopian  tube  stretched  over  it  ou  OrgaUlC  productS.  TlieV 
tlie  other  side.   The  ovary  is  perfectly  normal.— St.  George's  Hos-  t    ,  .  . 

pitai  Museum,  Ser.  xiv.  No.  131.  are  supposed  to  Originate 

from  the  remains  of  the 
Wolfiian  body,  traces  of  which  are  to  be  found  in  the  hilum  of  the  ovary. 

Simple  cysts  of  the  broad  hgament  are  almost  always  unilocular.  They 
consist  of  a  thin- walled  cyst  lying  between  the  layers  of  the  broad  ligament, 
and  containing  a  clear,  watery,  non-albuminous  fluid,  of  low  specific  gravity. 

'  I  would  refer  the  reader  to  the  lectures  of  Sir  Spencer  Wells  at  the  College  of  Sur- 
geons for  the  chemical  and  microscopical  characters  of  ovarian  fluid.— See  '  Brit.  Med. 
Journ.'  June  15  and  22,  1878. 

2  '  Clinical  and  Pathological  Observations  on  Tumours  of  the  Ovary,  Fallopian  Tube, 
and  Broad  Ligament,'  1884. 
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Some  of  these  are  said  to  arise  from  the  organ  of  Rosenmiiller  or  parovarium, 
and  to  contain  papillary  growths.  They  are  then  named  '  parovarian  cysts.' 
These  cysts  of  the  broad  ligament  seldom  attain  a  size  large  enough  to  call 
for  surgical  operation,  though  one  containing  eighteen  pints  was  successfully 
removed  by  Mr.  Cfesar  Hawkms  and  is  preserved  in  the  museum  of  St.  George's 
Hospital. 

The  gradual  growth  of  an  ovarian  cyst  produces  what  is  called  ovarian 
dropsy,  i.e.  a  distension  of  the  belly  with  a  very  large  quantity  of  fluid,  which 
occasions  much  the  same  symptoms  as  peritoneal  dropsy,  viz.  shortness  of 
breath,  inability  to  take  exercise,  oedema  of  the  lower  hmbs  from  pressure 
on  the  large  veins,  and  sometimes  pressure  on  the  bladder,  causing  irritation, 
or  in  rare  cases  difficulty  in  making  water. 

If  the  disease  is  allowed  to  run  its  natural  course  it  may  prove  fatal  from 
the  effects  of  its  pressure,  causing  difficulty  in  taking  food,  and  wasting  in 
consequence  of  the  loss  of  albuminous  material  into  the  cyst ;  or  it  may 
burst  into  the  peritoneal  cavity,  and  then  usually  causes  death,  though  a  few 
instances  have  been  recorded  in  which  the  fluid  was  absorbed  again  from  the 
peritoneum  ;  and  it  is  even  possible  that  spontaneous  cure  may  thus  take 
•  place.  In  rarer  cases  the  tumour  may  ulcerate  into  the  bowel,  bladder,  or 
vagina,  and  this  also  is  almost  sure  to  produce  death.  In  some  rare  cases, 
as  it  seems,  the  tumour  may  cease  to  secrete,  and  the  fluid  even  may  be  to  a 
certain  extent  reabsorbed.  The  suppuration  of  the  tumour  will  probably 
lead  to  its  ulceration,  and  this  must  almost  necessarily  be  fatal. 

Thus  we  see  that  the  progress  of  ovarian  dropsy  is,  speaking  generally, 
to  death,  though  its  rate  of  progress  varies  greatly. 

The  diagnosis  of  ovarian  dropsy  is  not  by  any  means  easy  in  all  cases,  as 
is  seen  by  the  mistakes  which  are  known  to  occur  in  the  practice  of  even 
experienced  ovariotomists.  The  first  question  is  as  to  peritoneal  dropsy. 
Peritoneal  dropsy  depends  on  disease  of  the  kidneys,  heart,  or  hver,  so  that 
it  is  necessary,  in  first  taking  charge  of  a  case  of  supposed  ovarian  tumour,  to 
ascertain  that  these  viscera  are  healthy.'  Then  the  physical  examination  of 
the  abdomen  differs  in  peritoneal  and  ovarian  dropsy.  In  the  former  the 
whole  abdomen  is  imiformly  dull,  unless  the  abdomen  is  so  little  distended 
that  the  transverse  colon  floats  to  the  surface  and  its  resonance  is  perceptible. 
In  the  latter  the  transverse  colon  is  quite  buried,  but  the  flanks  are  resonant, 
and  the  line  of  the  cyst  can  often  be  traced  by  making  the  patient  tm-n  from 
side  to  side,  and  observing  how  the  resonance  to  percussion  advajices  or  recedes. 
The  tumour  can  also  in  many  cases  be  felt  in  the  pelvis  by  examination  from 
the  vagina  or  from  the  rectum ;  and  very  fr-equently  the  surrounding  cysts 
can  be  felt  as  hard  masses  in  the  wall  of  the  principal  tumour.  In  cases  of 
doubt  decisive  information  may,  very  likely,  be  obtained  by  tapping,  for  the 
appearance  of  the  dense,  sticky,  gum-like,  and  often  deeply-coloured  fluid 
which  is  often  found  in  ovarian  cysts  is  quite  different  fr*om  the  greenish 
serum  of  dropsy. 

Another  source  of  error  is  mistaking  a  softened  fibroid  tumour  of  the 
uterus  for  an  ovarian  cyst.  In  a  case  of  this  kind  which  happened  to  myself 
as  much  as  a  gallon  of  fluid  was  contained  in  the  softened  fibroid,  and  the 
mobility  and  relations  of  the  tumour  exactly  resembled  one  of  the  ovary. 
But  if  an  accurate  history  can  be  obtained  it  will  be  found  that  there  has 

.  '  It  is  true  that  disease  of  these  viscera  does  not  necessarily  prechide  the  occun-ence 
of '  ovarian  dropsy,  but  it  would  at  any  rate  in  most  cases  contra-indicate  any  attempt  at 
removal  of  the  ovary. 
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been  flooding,  the  uterine  sound  will  probably  discover  that  the  cavity  of  the 
uterus  is  elongated,  aiid  the  tumour  is  not  fluid,  but  semi-fluid,  so  that^ 
though  a  good  deal  of  fluid  can  be  obtained  from  it  by  tapping,  it  does  not 
run  out  freely  as  from  a  cyst. 

Large  cysts  are  also  found  in  the  kidney,  and  these  have  been  operated 
upon  by  mistake  for  ovarian  dropsy.  Such  tumours,  however,  generally 
present  more  towards  one  flank  than  ovarian  tumours  do,  their  contents  are 
more  or  less  urmous,  and  if  the  hand  can  be  got  into  the  rectum  (page  678) 
the  difference  in  their  relations  may  probably  be  perceived. 

Pregnancy  has  been  mistaken  for  ovarian  dropsy,  but  in  most  cases  from 
haste  or  carelessness.  Whenever  the  patient  is  of  child-bearing  age  the 
possibility  of  pregnancy  should  not  be  overlooked,  and  careful  examination 
should  be  made  for  its  usual  signs.  It  is  more  common  and  less  discreditable 
to  overlook  pregnancy  when  it  complicates  ovarian  dropsy ;  but  even  in  cases 
of  decided  ovarian  tumour,  if  the  patient  is  married  or  is  likely  to  be  preg- 
nant— i.e.  if  the  menses  have  not  appeared  for  some  time — the  breasts  should 
be  uispected,  the  abdomen  carefully  auscultated,  the  os  uteri  examined,  and 
'  ballottement '  searched  for. 

Lastly,  tumours  of  various  kinds,  chiefly  those  in  the  omentum,  and  even 
phantom  tumours,  have  been  mistaken  for  ovarian  cysts ;  but  a  careful 
surgical  examination  will  prevent  any  such  error.  Phantom  tumours  very 
commonly  disappear  under  anfesthesia. 

When  the  diagnosis  is  settled  the  question  of  treatment  occurs.  There 
is  in  the  present  day  for  ordinary  cases  of  ovarian  tumour  but  one  method 
of  treatment,  and  that  is  by  excision,  and  the  operation  of  ovariotomy 
should,  in  the  majority  of  cases,  be  performed  as  soon  as  the  ovarian  tumour 
is  diagnosed.  It  is  true  that  tapping  was  formerly  recommended  largely  as 
a  palliative  measure,  and  in  a  few  instances  has  been  known  to  result  in 
cure.  These  were  probably  cases  of  simple  cysts  of  the  broad  hgament,  but, 
as  these  cysts  camiot  be  diagnosed  from  the  parovarian  cysts  which  contain 
papillary  growths,  most  surgeons  are  inclined  to  recommend  ovariotomy 
rather  than  tapping,  even  in  a  tumour  supposed  to  be  connected  with  the 
broad  hgament,  since  this  operation,  slight  as  it  is,  is  not  without  its 
special  risks  and  may  very  hkely  be  followed  by  adhesions,  which  will  present 
a  serious  obstacle  to  any  future  operation.  In  all  other  cases  of  ovarian 
disease  tapping  can  only  be  a  palhative  measure  of  the  most  temporary 
character.  The  fluid  is  seen  to  re-accumulate  again,  sometimes  with  enormous 
rapidity,  and  necessitate  a  more  and  more  fi-equent  repetition  of  the  tapping, 
which  speedily  exhausts  the  patient.  Neither  infancy  nor  old  age  is  a  barrier 
to  the  operation.  Ovarian  cysts  are  sometimes  detected  in  early  hfe  •  the 
dermal  tumours  are  probably  always  congenital,  though  they  do  not  usually 
show  till  later  in  Hfe  ;  and  other  cysts  may  be  developed  in  childhood  It 
would  be  impossible  to  expect  prolonged  life  in  such  cases  except  after 
ovariotomy.  In  old  age  also  the  operation  is  not  only  justifiable,  but  called 
for,  so  long  as  no  independent  organic  disease  exists,  which  in  all  probabihtv 
would  m  Itself  cause  a  speedy  death,  or  the  patient  does  not  present  an 
appearance  of  marked  decrepitude.  Ovarian  disease,  however,  is  rarelv 
found  occurring  late  in  Hfe.  Even  pregnancy  is  no  bar  to  the  operation 
J^ormerly  it  was  the  custom,  when  a  patient  suffering  from  ovarian  tumour 
was  discovered  to  be  pregnant  also,  to  induce  premature  labour,  but  in  recent 
years  the  operation  of  ovariotomy  has  been  performed  on  pregnant  women 
m  very  many  instances,  and  without  causing  abortion.   It  is  best,  if  possible 
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to  operate  l^efore  the  fourth  month,  since  after  this  the  structures  fbrmine 
the  pedicle  become  turgid  with  blood,  which  may  interfere  with  the  per 
lormance  of  the  operation,  and  may  prove  serious  if  there  are  any  adliesions 
requiring  rupture,  from  the  amount  of  hremorrhage 
?ol"t  Ovariotomy  is  thus  performed.  The  patient  should  have  beenwell  purged 

aoid  should  have  her  legs  covered  with  a  pair  of  warm  drawers.    The  room' 
should  be  warm-nearly  70°.  A  large  band  is  to  be  passed  round  the  belly  of 
waterproof  cloth,  with  a  hiatus  for  the  incision.   She  should  be  in  the  recum- 
bent position  on  a  firm  table.  The  bladder  should  be  empty.  Full  anajstbesia 
having  been  produced  by  ether,'  a,n  incision  is  made  in  the  linea  alba  from  a 
little  below  the  umbilicus  to  a  little  above  the  pubes,  and  this  is  deepened  by 
successive  strokes  of  the  knife  till  the  peritoneum  is  exposed.  The  peritoneum 
having  been  opened,  some  ascitic  fluid  very  commonly  escapes.   The  surgeon 
introduces  his  fore  and  middle  fingers,  and  sweeps  them  round  over  the  cyst 
to  ascertain  in  the  first  place  that  he  is  really  in  the  peritoneal  cavity, 
and  secondly  to  feel  for  adhesions.^    These,  if  present,  are  gently  separated 
fi'om  the  wall  of  the  cyst,  until  the  whole  hand  is  introduced,  and  the  cyst  is 
fi-eed  from  adhesions  on  all  sides.    Now  the  trocar  is  plunged  into  the  cyst. 
To  the  trocar  a  tube  is  fixed  which  goes  into  a  pail  on  the  floor.    As  the  cyst 
is  punctured  the  surgeon  seizes  it  with  a  volsellum  and  draws  it  forward,  so 
as  to  keep  the  trocar  opening  as  much  as  possible  outside  of  the  wound  in 
the  belly,  and  he  and  his  assistants  take  care  that  the  trocar  does  not  sUp. 
Sir  Spencer  Wells  has  introduced  a  trocar  the  end  of  which  is  hollow^  and  can 
be  retracted  within  the  cannula,  and  which  has  a  set  of  hooks  on  each  side. 
As  the  cyst-wall  collapses  with  the  escape  of  the  fluid  it  is  drawn  into  the 
grasp  of  the  hooks,  and  thus  the  cannula  is  firmly  fixed.    I  have  used  this  " 
trocar  with  good  results  ;  but  if  the  cyst-wall  is  thin  the  hooks  are  liable  lo 
tear  it,  and  then  it  is  better  to  trust  to  gentle  traction  with  blunt  forceps. 
As  the  fluid  escapes  and  the  cyst  collapses  the  surgeon  passes  his  hand  gently 
round  the  sides  and  top  of  the  tumour  to  ascertain  that  there  are  no  adlie- . 
sions  behind,  to  divide  them  carefully  if  there  are,  and  to  deliver  the  cyst. 
And  at  this  stage  of  the  operation  the  operator  may  find  reason  to  extend ' 
his  incision  upwards  even  as  high  as  the  ensiform  cartilage.^    At  the 
same  time  the  assistants  (one  on  each  side)  keep  up  guarded  pressure  on 
either  side  of  the  abdomen,  so  that  the  intestines  may  not  protrude.  When 
the  first  cyst  has  been  emptied  it  may  be  necessary  to  puncture  others  in  the 
same  way  before  the  tumour  can  be  delivered,  and  in  doing  so  the  escape  of 

'  Sir  Spencer  Wells  uses  the  bichloride  of  methylene ;  but  ether  seems  to  have  all  the 
necessary  properties,  being  little  liable  to  cause  sickness  and  not  producing  depression, 
whilst  it  is  by  most  surgeons  regarded  as  safer  than  methylene. 

-  I  know  of  no  way  of  determining  the  presence  or  absence  of  adhesions  in  most  ^ 
cases.  Sometimes  they  may  be  detected  by  a  certain  crackling  of  fluid  in  them,  and  may 
often  be  suspected  from  the  history  of  i^revious  pain  or  other  sj-mptoms  of  peritonitis. 
But  in  all  old-standing  cases  they  may  be  expected.  Their  existence  to  a  moderate 
extent  does  not  seem  to  prejudice  the  patient's  prospect.  Sir  Spencer  Wells  is  in  favour 
of  opening  and  emptying  the  jn'incipal  cyst  before  making  any  attempt  to  separate  tlie 
adhesions,  believing  that  thus  there  is  less  risk  of  mistaking  the  peritoneum  for  the  cyst  - 
wall.  Other  operators  are  in  favour  of  separating  the  adhesions  in  front  before  openiuf^ 
the  cyst.  Doubtless  either  the  one  or  the  other  course  has  its  advantages  in  appi'opriate 
cases. 

"  It  is  well  not  to  make  the  incision  longer  than  necessary.  It  is  true  that  it  is  far 
better  to  make  any  necessary  length  of  incision  than  try  to  remove  a  large  tumour 
through  too  small  an  opening — but  Sir  S.  Wells  shows  that  when  the  mass  can  be  re- 
moved through  an  incision  only  5  or  G  inches  long  the  mortality  is  considerably  less  than 
when  the  wound  extends  to  9,  10,  or  11  inches. 
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-cyst-fluid  into  the  peritoneal  cavity  is  still  more  probable.    Or  the  tumour 
may  be  adherent  to  the  hver  or  omentum  above,  to  the  intestines  behind,  or 
to  the  wall  of  the  abdomen  or  pelvis.    These  posterior  adhesions  are  the  most 
formidable  comphcation  in  ovariotomy,  especially  those  to  the  intestine.  The 
omentum  contains  large  vessels,  and  it  may  be  necessary  to  tie  it  with  catgut 
before  freeing  it  from  the  tumour  ;  otherwise  there  is  little  trouble  in  dealing 
with  omental  adhesions.    Adhesions  to  solid  viscera  are  not  generally 
very  formidable,  but  the  intestine  is  sometimes  almost  imbedded  in  the 
wall  of  the  tumour.    In  such  a  case  the  peritoneal  lining  of  the  tumour 
must  be  slowly  and  carefully  peeled  off  along  with  the  bowel.    Clamps  of 
various  forms  should  be  at  hand,  so  that  any  broad  band  of  adhesion  may  be 
securely  clamped  while  it  is  divided  and  its  vessels  tied  with  catgut.  This 
appears  preferable  to  searing  the  bleeding  surface  with  the  actual  cautery, 
though  the  latter  is  a  plan  adopted  with  success.    Finally,  the  tumour 
having  been  freed  and  its  remains  delivered  through  the  wound,  its  pedicle 
must  be  secured.    Three  ways  are  in  use  for  this  purpose,  viz.  to  fix  a  clamp 
on  the  pedicle,  outside  the  wound  ;  to  divide  the  pedicle  with  an  ecraseur, 
cauterise  it  if  necessary,  and  drop  it  back  into  the  pelvis  ;  or  to  tie  the  pedicle 
with  carboUsed  silk,  cut  the  hgature  short,  and  remove  the  tumour.  The 
use  of  the  clamp  was  at  one  time  almost  imiversal,  but  it  is  now,  I  believe, 
entirely  given  up ;  nor  do  I  Imow  that  any  one,  at  least  in  this  country! 
employs  the  ecraseur.    The  intraperitoneal  hgature  of  the  pedicle  has  not 
•only  been  found  to  be  perfectly  safe,  but  there  seems  no  question  that  the 
great  dimmution  in  the  mortahty  after  ovariotomy  m  recent  times  is  to  be 
ascribed  in  very  great  part  to  this  change  in  treatment.    The  tumour  having 
been  removed,  the  surgeon  passes  down  his  finger  to  the  other  ovary  to  assure 
himself  that  it  is  healthy.    If  so,  the  wound  is  united  after  any  cyst-fluid  which 
has  got  into  the  pelvis  has  bcfen  gently  removed  with  a  perfectly  clean  new 
sponge.  In  uniting  the  wound  stout  gilt  harelip  needles  used  to  be  much  used. 
These  are  passed  from  the  left  to  the  right  lip  of  the  wound,  about  an  inch  from 
its  edge,  and  embrace  the  whole  tissue  down  to  the  peritoneum  ;  and  it  is 
necessary  that  the  pin  should  take  up  a  small  piece  of  the  peritoneum  on  either 
side  (p.  227).    Sir  Spencer  Wells,  however,  prefers  sutures  of  pure  silk,  each 
piece  of  silk  beuig  threaded  on  two  needles  which  are  passed  in  from  the 
peritoneal  edges  on  either  side  of  the  wound  to  the  skin.    This  way  of 
passing  the  sutures  has  the  advantage  that  the  edges  of  the  wound  can  be  so 
■drawn  up  with  the  sutures  which  have  been  already  passed,  that  in  placing 
the  later  ones  the  surgeon  cannot  wound  the  bowels  or  other  viscera— an 
accident  which  is  known  to  have  taken  place  with  the  harelip  suture  The 
wound  is  then  dressed,  and  a  broad  flannel  roller  applied,  and  the  patient 
•cleaned  from  any  stains  of  the  operation  and  put  into  a  warmed  bed.  About 
i  of  a  grain  of  morphia  should  be  injected  subcutaneously,  or  double  the 
-quantity  introduced  as  a  suppository. 

_  In  cases  where  there  is  '  a  great  probabihty  of  blood,  serum,  or  pus  collect- 
ing m  such  quantity  as  to  require  removal,'  Sir  Spencer  Wells  is  in  favour  of 
drainage  of  the  peritoneal  cavity  by  a  glass  tube  passed  behind  the  uterus  to 
the  bottom  of  Douglas's  pouch,  and  secured  in  the  wound,  through  which 
the  pen  cnieal  fluid  can  be  removed  with  a  syringe,  or  antiseptic  injections 
practised  ('  Med.-Chir.  Trans.'  vol.  Ix.). 

The  after-treatment  of  the  case  should  be  simple.  For  about  twelve  hours 
nothing  should  be  given  by  the  mouth.  The  patient,  if  restless,  should  be 
<iuieted  by  subcutaneous  injections  or  suppositories  of  morphia,  some  pieces  of 
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ice  sliouldbe  given  to  suck,  and  slie  may,  if  much  exhausted,  require  stimulani 
enemata ;  but  as  a  general  rule  the  less  that  is  given  in  any  way  at  first  tlu- 
better.  The  room  should  be  kept  warm  but  fresh,  and  the  pulse  and  tempera- 
ture carefully  watched  ;  and  as  soon  as  the  tendency  to  vomiting  has  passed 
away,  nourishment  and  stimulants  should  be  given  as  the  state  of  the  pulse 
indicates.  The  urine  must  be  evacuated  with  the  catheter  for  several  days  at. 
any  rate  after  the  operation.  The  wound  must  be  treated  on  general  principles. 
In  favourable  cases  it  will  not  want  touching  for  about  eight  days,  when  ii 
will  be  found  completely  united. 

Acute  and  general  peritonitis  is  almost  always  rapidly  fatal.  Its  treatment 
must  be  the  same  as  after  herniotomy.  Limited  inflammation  and  suppuration 
sometimes  occurs  around  the  pedicle,  and  by  no  means  precludes  the  hope  of 
a  successful  issue,  though  it  will  retard  union. 

No  operation  has  been  more  conspicuously,  and  I  may  say  more  wonder- 
fully, improved  in  its  results  by  the  modern  methods  of  treatment  than 
ovariotomy.    Introduced  into  general  practice  at  a  time  which  is  still  very 
recent,  it  was  at  first  vehemently  denounced  (and  that  by  some  of  the  best  and 
most  experienced  surgeons  and  obstetricians  of  the  day)  on  account  of  its  hope- 
less character  and  excessive  mortality.    It  is  now  practised  with  a  success  far 
above  that  of  most  of  the  capital  operations,  as  far  as  its  immediate  mortality 
goes,  and  has  the  great  additional  advantage  that  it  leaves  the  patient 
unmutilated  and  unimpaired  in  function  or  constitution,  with  the  normal 
expectation  of  life  ;  and,  if  one  ovary  only  has  been  removed,  apparently  as 
fertile  as  before.    This  improvement  in  the  results  of  the  operation  has  been 
gradual,  as  may  be  seen  from  the  interesting  paper  ('  Med.-Chir.  Trans.' 
vol.  Ixiv.)  in  which  Sir  Spencer  Wells  sums  up  the  results  of  1,000  cases  of 
ovariotomy  m  his  own  practice  from  1859  to  1880.    '  The  number  of  deaths 
in  each  series  of  100  cases,  from  34  ui  the  first  100  and  28  in  the  second, 
was  23,  22,  20,  28,  24,  17,  and  11.'    This  progressive  diminution  was  due  in 
part,  no  doubt,  to  increased  familiarity  with  the  operation,  and  in  gi-eat 
part  to  the  intraperitoneal  method  of  securing  the  pedicle,  which  has 
now  become  the  rule  both  with  Sir  S.  Wells  and  all  other  operators ;  but  in 
great  part  also  to  that  minute  attention  to  scrupulous  cleanhness  which  con- 
stitutes the  antiseptic  method.    In  fact.  Sir  S.  Wells,  while  allowing  the 
great  effect  which  the  intraperitoneal  method  has  had  in  reducing  the 
mortality,  says  that  the  success  of  this  method  is  only  possible  provided  that 
putrefactive  changes  can  with  certainty  be  avoided  in  and  about  the  tied 
pedicle  ;  and  so  far  as  this  goes  all  surgeons  are  agreed.    Whether  the  special 
precautions  which  are  comprised  under  the  term  '  Listerism  '  be  or  be  not 
advisable,  is,  however,  a  question  by  no  means  settled,  and  especially  as  to  the 
use  of  the  spray.    In  the  volume  of  the  '  Med.-Chir.  Trans.'  above  referred 
to  (vol.  Ixiv.)  are  two  papers  by  experienced  ovariotomists.  Dr.  Bantock  and 
Mr.  Knowsley  Thornton,  the  former  of  whom  rejects  the  carbolic  spray  and 
all  the  other  special  details  of  Lister's  method,  trusting  merely  to  the  luost 
scrupulous  cleanliness  ;  while  the  latter  is  an  ardent  follower  of  Mr.  Lister. 
Mr.  Knowsley  Thornton  uses  all  the  Listerian  precautions,  and  claims  a 
mortahty  of  four  per  cent.    Mr.  Lawson  Tait  ('  Med.-Chir.  Trans.'  Ixiii. 
p.  IGl)  rejects  them  all,  and  claims  the  same  success.    Mr.  Lawson  Tait 
agrees  with  Dr.  Bantock  in  thinking  that  the  carboHsed  spray  is  deleterious, 
and  in  fact  it  is  now  seldom  used.    At  St.  George's  Hospital  a  spray  of 
sulphurous  acid  was  at  first  substituted  for  it ;  but  now  cases  seem  to  do 
equally  well  without  any  spray  at  all.    But  the  precautious  against  any 
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accidental  impurity  being  brought  into  contact  with  the  peritoneum,  or  any 
putrefying  or  putrescible  matter  beiaig  left  in  the  peritoneal  cavity,  must  be 
very  thorough.  The  incision  is  to  be  made  slowly,  and  all  bleeding  vessels  to 
be  commanded,  either  with  clamp  or  carbolised  hgature  at  once,  so  that  no 
blood  runs  into  the  deeper  parts.  In  dividing  adhesions  similar  precautions  are 
to  be  taken.  All  the  instruments  and  sponges  are  to  be  carefully  cleaned  and 
then  soaked  for  a  proper  time  in  carbolic  lotion  before  use.  A  sponge  should 
not  be  used  twice  on  the  same  day,  and  every  instrument  is  to  be  im- 
mediately replaced  in  the  lotion.  The  operator  should  frequently  clean  his 
hands,  so  as  to  avoid  as  far  as  possible  inoculating  the  parts  exposed  with  any 
blood  or  fragments  of  decomposable  matter  ;  and  if  any  cyst -fluid  or  blood 
has  got  into  the  peritoneal  cavity,  it  should  be  carefully  removed  before  the 
wound  is  sewed  up.  Whether  the  dressing  should  be  '  antiseptic  '  in  Lister's 
sense,  i.e.  containing  carbolic  acid  or  other  volatile  antiseptic  for  the  destruc- 
tion of  the  germs  in  the  air  which  reaches  the  wound,  is  another  moot  point. 
Several  operators  claim  as  much  success  with  ordinary  dry  dressings  as  others 
do  with  carbolic  and  other  antiseptic  gauze.  The  wound  is  united  through- 
out, no  drainage  being  ever  thought  necessary,  except  in  some  rare  cases  of 
tendency  to  oozing  of  blood,  or  in  cases  where  some  adherent  portion  of  the 
cyst  is  necessarily  left  behind.  No  second  dressing  will  be  required  usually 
till  about  the  eighth  day,  when  the  wound  will  be  found  united  and  the 
patient  practically  well.  In  such  cases,  which  are  now  becoming  the  rule 
instead  of  the  exception,  there  is  very  little  and  sometimes  no  fever,  nor  any 
necessity  for  special  treatment. 

Another  gratifying  feature  in  this  improvement  in  our  experience  of 
ovariotomy  is  that  the  operation  is  performed  in  general  hospitals  and  by 
the  ordinary  surgeons  of  those  hospitals  with  perfect  success,  and  that  no 
special  institutions  or  special  operators  are  required.  The  patient  merely 
wants  a  room  and  a  nm-se  to  herself,  and  to  be  attended  by  persons  who  know 
how  to  take  the  proper  precautions  and  are  careful  to  do  so. 

I  have  spoken  of  cases  of  ordinary  ovarian  tumour  in  which  the  surgeon  Malignnnt 
beheves  the  disease  to  be  of  a  non-mahgnant  nature.  When  the  rapid  growth  tin"™ 
of  the  mass  and  the  constitutional  condition  of  the  patient  excite  a  suspicion 
of  cancer,  it  is,  as  a  general  rule,  advisable  to  abstain  from  operating.  Yet 
Sir  Spencer  WeUs  has  shown  '  that  in  some  cases  where  the  growth  seemed 
undoubtedly  malignant,  the  operation  has  succeeded,  and  the  patient  been,  at 
any  rate  for  10  or  11  years,  free  from  any  return. 

The  more  strictly  obstetric  operations,  viz.  the  Caesarian  section  and  those 
for  extra-uterine  pregnancy,  are  not  treated  of  in  this  work. 

'  '  Brit.  Mecl.  Journ.'  1878,  vol.  i.  p.  927. 
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CHAPTER  XL. 

DISEASES  OF  THE  BREAST. 

Hyper-  The  female  breast  is  occasionally  affected  with  simple  hypertrophy.  It  is  a 
*  ■  rare  disease  which  commences  generally  soon  after  puberty,  in  single  women 
as  well  as  married.  It  is  distinguished  from  tumom-  of  the  breast  partly  by 
its  perfectly  even  and  homogeneous  feel,  partly  by  the  absence  of  all  symptoms, 
and  partly  by  the  fact  that  it  usually  affects  both  breasts,  Avhich  tumours 
hardly  ever  do.  The  diagnosis  is  generally  obvious  if  careful  examination  be 
made.  In  some  cases  large  tumours  of  the  breast  have  been  carelessly 
classified  as  '  hypertrophy  '  ;  but  the  error  is  one  easily  avoided.  Nor  should 
the  genuine  hypertrophy  be  confounded  with  the  temporary  enlargement 
which  sometimes  accompanies  amenorrhoea.  The  differences  are  well  de- 
scribed by  Mr.  Birkett. 

When  the  breasts  are  seen  to  be  enlarging  gradually,  and  to  an  incon- 
venient extent,  the  surgeon's  first  care  is  to  inquire  into  the  general  health, 
and  to  attempt  to  stop  the  progress  of  the  affection  by  correcting  anything 
that  may  be  amiss.  Carefully  applied  pressure  may  also  be  tried.  But  it 
must  be  allowed  that  little  good  is  usually  done  by  any  measm-e  short  of  am- 
putation, and  to  this  no  surgeon  would  wilHngly  resort  unless  it  is  absolutely 
necessary  in  order  to  allow  the  patient  to  go  about.  It  is  said  that  sometimes 
after  the  removal  of  one  breast,  the  other  has  become  smaller. 
Atrophy.  Atrophy  of  the  breast  is  natural  in  the  later  period  of  life,  though  usually 

it  is  not  much  noticed,  as  the  place  of  the  gland-tissue  is  occupied  by  fat ;  but 
atrophy  also  takes  place  sometimes  without  any  known  cause,  or  in  connection 
with  the  growth  of  a  tumour  in  some  part  of  the  breast,  or  from  excessive 
lactation.  But  it  must  be  remembered  that  a  good  deal  of  wasting  of  the 
breast  is  quite  consistent  with  the  perfect  integrity  of  the  gland-tissue  as 
evidenced  by  the  secretion  ;  and  it  is  noticed  that  women  with  breasts  which 
are  very  small,  and  have  been  supposed  to  be  atrophied,  often  have  a  fuUer 
supply  of  milk  than  others.  Sometimes,  however,  there  is  a  general  atrophy, 
with  consequent  want  of  milk.    Nothing  can  be  done  to  avert  it. 

Inflamma-  Liflammation  of  the  rudimentary  breast  in  infancy  is  not  uncommon  in 
both  sexes,  perhaps  more  so  in  boys  than  girls.  It  produces  redness  and  ten- 
derness, with  a  serous  or  even  milky  secretion  from  the  nipple.  Nurses  are  in 
the  habit  of  aggravating  the  mischief  by  rubbing,  to  '  rub  away  the  milk,'  as 
they  phrase  it.  This  ought  never  to  be  permitted  ;  the  irritation  will  soon 
subside  under  soothing  lotions  and  cataplasms,  with  attention  to  the  state  of 
the  bowels. 

Inflammation  also  occurs  sometimes  at  puberty,  and  here  also  in  the  male 
as  well  as  the  female  ;  though  in  boys  it  is  usually  insignificant  and  transient. 
Among  females,  it  commonly  occurs  in  girls  of  a  weak  constitution,  or  in  those 
whose  general  health  is  below  par  from  overwork  or  from  some  unassign- 
able cause.    It  sometimes  lays  the  foundation  of  chronic  or  cold  abscess. 
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The  common  cause  of  inflammation  of  the  breast  is  irritation  in  suckhng.  Acute  in- 
It  especially  occurs  in  cases  where  the  ducts  become  over-distended  and  tion  during 
irritated,  when  the  breasts  cannot  be  regularly  and  completely  emptied.  Its  P^^sjia°^y 
cause  is  therefore  often  to  be  found  in  an  imperfect  development  of  the  nipple,  tion. 
so  that  the  child  irritates  it  by  constantly  tugging  at  it  without  succeeding  in 
producing  a  free  vent  for  the  milk.    It  generally,  under  these  circumstances, 
occurs  within  a  month  after  delivery,  and  usually  in  primiparte.   But  the  in- 
flammation sometimes  commences  with  the  secretion  of  the  milk,  or  even 
before  this,  with  the  vascular  excitement  preliminary  to  the  secretion, 
especially  if  the  breast  has  been  irritated  or  injured. 

The  first  symptoms  complained  of  are  generally  a  little  weight  and  sore- 
ness about  the  lower  part  of  the  breast,  especially  whilst  the  child  is  being 
suckled.  At  the  same  time  there  is  a  feeling  of  malaise  and  chilhness,  even 
in  some  cases  amounting  to  a  rigor.  Upon  examining  the  breast  an  indurated 
patch,  svhicli  is  tender  on  pressure,  will  generally  be  found  at  the  lower  and 
outer  part  of  the  gland.  The  patient  now  becomes  feverish,  the  temperature 
rises,  the  pulse  is  quick,  and  the  tongue  furred  ;  thirst  and  headache  are  com- 
plained of ;  the  swelling  in  the  breast  increases,  and  several  patches  of  ill- 
defined  hardness  may  be  felt ;  the  skin  over  the  indurated  part  becomes 
(Edematous  and  reddened,  and  there  is  acute  pain  and  tenderness  on  pressure. 
Under  the  influence  of  treatment  the  inflammation  may  be  arrested  without 
suppiiration,  when  it  leaves  more  or  less  induration,  which  may  persist  for 
months  ;  but  in  the  majority  of  cases  it  runs  on  to  suppuration,  and  acute 
abscess  of  the  breast  results. 

The  treatment  of  this  condition  must  be  in  the  first  instance  directed  to 
the  prevention  of  suppuration.  And  to  attain  this  both  physiological  and 
mechanical  rest  to  the  inflamed  organ  must  be  given.  The  child  should  be 
at  once  weaned.  It  is  not  sufiicient  to  withdraw  the  infant  from  the  affected 
organ  and  allowthe  mother  to  continue  suckling  it  with  the  other  breast,  for  the 
act  of  suckling  with  the  one  gland  keeps  up  a  condition  of  activity  in  the  other. 
The  milk  must  be  gently  drawn  with  a  breast-pump  at  regular  intervals. 
The  breast  must  be  carefully  slung  by  a  soft  silk  handkerchief  carried  mider 
the  inflamed  organ  and  tied  over  the  opposite  shoulder,  and  the  arm  should 
be  fixed  to  the  side. 

As  regards  local  applications,  nothing  seems  to  answer  so  well  as  painting 
the  whole  inflamed  surface  with  a  mixture  of  equal  parts  of  extract  of  bella- 
donna and  glycerine  and  then  applying  fomentations.  Leeches  are  sometimes 
recommended;  but,  except  in  the  case  of  a  plethoric  and  robust  young 
woman,  in  which  class,  however,  this  disease  rarely  occurs,  they  are  of  little 
use  ;  and  the  same  may  be  said  of  the  application  of  cold,  which  has  been 
largely  employed  in  America.  The  patient  should  be  kept  as  much  as  possible 
in  the  recumbent  position,  a  light,  nutritious,  easily  digested  diet  with  tonics 
should  be  ordered,  and  the  bowels  kept  gently  relaxed  with  an  occasional 
saline  purgative. 

If  in  spite  of  this  treatment  the  case  goes  on  to  suppuration,  the  pain  in  Mammary 
the  breast  increases  and  becomes  of  a  throbbing  character,  and  there  is  much  »tiscess. 
heat  and  tension  of  the  part.  The  temperature  rises  still  higher,  to  103°  F. 
or  more,  and  possibly  there  may  be  a  second  rigor.  The  indurated  swelling 
speedily  softens  in  its  centre,  and  fluctuation  is  soon  to  be  perceived.  As  soon 
as  this  is  felt,  an  incision  should  be  made,  radiating  from  the  nipple,  and  a 
drainage  tube  inserted.  The  evacuation  of  tiie  matter  gives  great  rehef  and 
prevents  the  abscess  from  burrowing  about  in  the  gland  or  behind  it.  Cases 
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in  which  incisions  have  been  neglected  or  refused  are  often  seen,  in  whicli 
the  breast  is  riddled  with  sinuses,  indurated  in  various  parts,  and  probably 
permanently  damaged  as  a  secreting  organ.  Patients  with  abscess  after 
lactation  require  good  diet;  full  doses  of  quinine  are  often  very  beneficial, 
and  a  moderate  allowance  of  wine  or  porter,  care  being  taken  not  to  overload 
the  digestive  organs.  In  addition  to  the  true  mammary  or  intra-glandular 
abscess,  suppuration  may  take  place  either  in  the  subcutaneous  tissues  super- 
ficial to  the  breast,  or  in  the  connective  tissue  between  the  mamma  and  th(^ 
great  pectoral  muscle,  constituting  the  post-mammary  abscess.  The  formei- 
of  these  conditions  is  usually  of  comparatively  trifling  importance.  There  is 
a  little  swelling  and  induration  of  the  superficial  structures,  which  speedily 
softens  and  suppurates,  and  fluctuation  is  perceived.  The  abscess  is  opened 
and  drained,  and  rapidly  heals  up  Avithout  difficulty.  The  post-mammary 
abscess,  on  the  other  hand,  is  a  condition  of  considerable  importance.  It  is 
supposed  to  arise  from  suppuration  taking  place  in  a  deep  lobule  of  the  gland, 
and  from  thence  spreading  to  the  connective  tissue  between  it  and  the  muscles 
of  the  front  of  the  chest.  The  matter  forming  in  this  situation  pushes  the 
breast  forward  and  spreads  beneath  it  and  points  at  its  circumference. 

The  symptoms  in  the  early  stage  are  very  similar  to  those  of  mammary 
abscess  itself;  but  it  will  be  noticed  that  the  breast  is  pushed  forwards,  and 
presents  a  uniformly  smooth  and  tense  conical  appearance,  without  being 
indurated  in  one  part.  Great  pain  will  be  complained  of  on  moving  it  over 
the  pectorahs  major  muscle,  or  on  moving  the  arm  from  the  side.  At  first 
there  is  lio  redness  or  oedema  of  the  skin  ;  but  after  a  time  redness,  followed 
by  evidence  of  fluid,  appears  at  the  circumference  of  the  breast,  generally  at 
its  lower  and  outer  margui.  Occasionally  abscess  may  form  at  several  points 
around  the  breast. 

In  the  treatment  of  this  condition,  as  soon  as  it  is  evident  that  matter  has 
formed,  the  patient  should  be  brought  under  anaesthesia,  and  an  incision 
made  under  the  breast  into  the  collection  of  matter,  so  as  to  afford  a  depend- 
ing opening,  which  is  to  be  kept  patent  by  a  large  drainage  tube.  The 
troublesome  sinuses  which  frequently  result  are  generally  due  either  to  want 
of  thoroughly  opening  up  the  cavity  of  the  abscess  or  to  neglect  of  efficient 
drainage. 

In  cases  where  these  sinuses  form,  they  should  be  laid  freely  open, 
scraped  with  a  sharp  spoon,  their  surfaces  rubbed  over  with  a  solution  of 
chloride  of  zinc  (40  grs.  to  ^j.),  and  packed  with  some  antiseptic  dressing. 
Chronic  It  has  been  stated  above  that  inflammation  of  the  breast  occurruig  in 

of  thT  young  girls  may  lay  the  foundation  for  chronic  abscess  ;  but  this  condition 
breast.  may  also  arise  as  the  result  of  pregnancy,  or  from  injury,  or  in  some  cases 
without  any  assignable  cause.  It  is  a  disease  of  very  considerable  importance, 
on  account  of  its  great  similarity  as  regards  its  symptoms  to  ordinary  scirrhus 
of  the  breast,  and  to  the  great  difficulty  there  is  in  some  cases  in  coming  to 
a  correct  diagnosis  between  the  two  conditions.  It  consists  of  a  small  collec- 
tion of  pus  surrounded  by  a  layer  of  dense  indurated  tissue,  which  gives  to  it 
a  sensation  of  great  hardness,  and  entirely  obscures  any  feeling  of  fluctuation. 
It  is  not  very  distinctly  circumscribed,  and  generally  increases  very  slowly, 
or  may  even  remain  almost  stationary  for  many  months.  It  is  often  accom- 
panied by  retraction  of  the  nipple. 

The  diagnosis  of  this  condition  from  scirrhus  must  be  made  by  the  history 
of  the  case,  for,  except  in  young  girls,  it  arises  for  the  most  part  after  lac- 
tation or  after  a  miscarriage  ;  by  the  fact  that  the  induration  is  more  leathery 
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and  not  of  such  stony  hardness  as  scin-hus  ;  that  though  the  slan  over  it 
may  be  dimpled,  it  does  not  present  the  same  pigskin  appearance  as  it  does 
over  a  carcinomatous  tumour  ;  and  by  the  fact  that  there  is_  usually  more  or 
less  cedema  of  the  subcutaneous  connective  tissue  covering  it.  But  m  spite 
of  these  differences,  the  two  diseases  may  be  almost  indistinguishable,  except 
by  puncture  or  incision,  and  this  should  never  be  neglected  in  any  case 
where  there  is  the  shghtest  doubt  as  to  the  nature  of  the  case,  since  it  is 
an  undoubted  fact  that  many  breasts  have  been  removed  under  the  supposi- 
tion that  the  disease  was  scirrhus,  when  there  was  merely  a  deep-seated 
chronic  abscess. 

The  treatment  of  chronic  abscess  consists  in  freely  incising  it  and  insert- 
ing a  drainage-tube. 

Chronic  mterstitial  inflammation  of  the  breast,  with  induration  of  various  Lob^J^r^^ 
parts  of  it,  is  extremely  common,  and  is  very  Hable  to  be  mistaken  for      '^"^  ^°  • 
tumour.    In  some  cases  it  is  the  sequel  of  an  acute  attack  of  inflammation, 
in  other  instances  the  cause  is  obscure,  but  is  frequently  associated  with  some 
menstrual  irregularity.  Often  the  whole  breast  remains,  after  an  acute  attack 
of  inflammation,  hard,  heavy,  and  somewhat  tender.    These  cases  are  not  so 
difficult  of  diagnosis,  but  when  only  a  portion  of  the  breast  is  indurated  the 
hardened  part  much  resembles  a  scirrhous  or  glandular  tumour.    The  diag- 
nosis can  only  be  made  by  the  fact  that  various  separate  lobules  are  usually 
affected,  and  often  in  both  breasts,  and  by  the  general  aspect  of  the  case,  and 
of  the  patient,  to  which  Mr.  Birkett  adds  as  diagnostic  signs  that  in  these 
cases  the  pain  usually  follows  the  course  and  distribution  of  one  or  more 
nerves,  and  that  if  these  nerves  be  sought  for  and  pressed  upon  as  they  issue  from 
the  thorax  the  shghtest  pressure  will  induce  acute  pain,  sometimes  confined 
to  a  single  branch  distributed  to  the  indurated  part,  while  the  rest  are  unaffected. 
This  induced  pain  is,  he  says,  almost  pathognomonic  of  the  disease.  Another 
diagnostic  sign  on  which  he  also  lays  stress  is,  that '  when  the  hand  is  pressed 
gently  over  the  gland,  nothing  indicating  the  existence  of  a  new  growth  is 
felt,  which  always  happens  when  one  exists — the  induration  is  very  distinct 
if  compressed  between  the  fingers  and  thumb,  but  imperceptible  with  the 
hand  placed  flatly  on  the  part.' 

In  treating  this  affection  the  first  point  is  to  improve  the  general  health, 
to  insist  on  healthy  habits  of  exercise,  to  cure  any  menstrual  irregularities, 
and  to  dissipate  the  apprehensions  of  tumour  and  cancer  which  the  patient 
probably  entertains.  Quinine,  iron,  and  mineral  acids  often  do  good  if  the 
digestion  be  attended  to,  and  iodine  internally  is  highly  thought  of  by  some 
surgeons.  Local  applications  are  always  useful  in  removing  the  part  from 
the  patient's  own  constant  inspection  and  handling,  for  which  purpose  a 
belladonna  plaster  may  be  used  ;  the  breast,  if  heavy  and  pendulous,  must  be 
supported  from  the  opposite  shoulder.  In  some  cases,  where  pressure  can 
be  tolerated,  strapping  applied  over  a  layer  of  mercurial  ointment  removes 
the  induration.  Where  the  evidences  of  inflammation  are  more  distinct, 
evaporating  and  soothing  lotions  must  be  employed. 

In  other  cases,  even  without  any  swelling  or  induration,  the  breast  is  the  Neuralgia, 
seat  of  almost  intolerable  pain,  sometimes  constant,  sometimes  periodic,  and  ca/paiu"' 
usually  accompanied  by  hyperfesthesia  of  the  skin  of  the  breast,  as  well  as  by 
pain  in  the  neighbouring  parts.  The  affection  is  more  common  in  young  girls 
than  in  elderly  persons,  and  in  the  unmarried  than  the  married.  It  is  usually 
.associated  with  deranged  menstruation,  and  probably  with  other  disorders  of 
health  and  digestion  ;  and  those  who  suffer  from  it  may  sometimes  be  found 
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to  be  addicted  to  depraved  practices.  The  treatment  consists  in  protecting  the 
bxeast  fron.  all  contact  or  examination.   The  organ  will  often  be  found  fo 
hard,  promment  and  congested  ;  and  in  this  condition.  I  beheve.  relief  w 
often  be  obtamed  by  tolerably  firm  strapping,  which  may  be  api  liod  m^e 
anaesthesia  if  necessary.  The  bowels  and  the  state  of  the  menstrual  secre  ion 
must  be  carefully  attended  to,  and  the  moral  treatment  recommended  for  ole" 
nervous  disorders  must  be  strictly  enforced,  and  it  is  unnecessary  to  say  that 
any  secret  practices  which  may  be  detected  must  be  put  a  stop  to. 

.  «^«^-etion  of  milk  may  be  disordered  in  various  ways.   It  is  said  that 

m  rare  cases  the  breasts  have  been  Imown  to  secrete  milk  quite  independent 
of  pregnancy-m  old  women,  children,  and  virgins.    Atrophy  of  the  breast- 
tissue,  causing  absence  of  the  secretion,  has  been  referred  to  above  The 
opposite  state,  m  Avhich  the  secretion  is  excessive  (galactorrhoea),  or  in  which 
It  does  not  cease  on  the  cessation  of  suckhng,  is  connected  with  derangement 
of  the  general  health,  and  will  subside  as  this  is  restored.  The  only  derange- 
ment of  secretion  which  constitutes  a  specific  disease  is  congestion  with  milk 
depending,  it  is  beheved,  upon  the  more  sohd  constituents  of  the  nulk  being 
formed  without  the  serum,  so  that  the  ducts  and  acini  become  choked  as 
It  were,  with  the  secretion.    This  sometimes  leads  to  so  much  sohdity 
and  brawmness  of  the  organ  as  to  be  taken  for  cancer.  especiaHy  as  the 
raising  of  the  gland  causes  the  nipple  to  be  buried.    The  diagnosis  is  settled 
by  observing  that  there  was  no  tumour  before  delivery,  and  that  cancer 
hardly  ever  begins  during  suckling.   Abscess  is  to  be  apprehended,  yet  cases 
occur,  according  to  Mr.  Birkett.  in  which  the  congestion  subsides  and  the 
breast  is  again  quite  useful.    Only  one  breast  is  usuaUy  affected.    The  im- ' 
proyement  of  the  general  health,  weaning  the  child,  pressure  with  carefully 
apphed  strapping,  or  the  apphcation  of  belladonna  with  glycerine,  tinctui-e  of 
lodme,  or  iodide  of  lead  ointment,  are  the  measures  prescribed  for  the  treat- 
ment of  this  condition. 


Tumours 
of  the 


°^  ^^^e  tumours  in  general,  are  best  divided,  for  pur- 

breast,       poses  of  description,  into  cystic  and  sohd  tumours. 

fumours  ^^^^^^  tumours  of  the  breast  may,  again,  be  subdi^dded  mto  cysts 

^l^^glj  grow  as  independent  tumours  and  those  which  are  formed  m  conjunc- 
tion with  the  solid  tumours.  The  former  of  these  groups  will  only  be  de- 
scribed here,  the  latter  being  more  conveniently  considered  m  connection 
with  the  sohd  growths.  The  independent  cystic  tumours  of  the  breast  are 
of  three  different  kinds  :  (1)  retention  cysts  ;  (2)  simple  serous  cysts  ;  (3)  para- 
sitic cysts. 

(1)  Retention  cysts  are  the  most  common  of  the  independent  cystic 
growths  found  in  the  breasts,  and  may  arise  in  several  different  ways.  Milk 
cysts,  or  '  galactoceles,'  are  tumours  which  form  during  lactation,  either  fi-om 
mere  dilatation  of  an  obstructed  duct,  or  from  its  rupture  and  effusion  of  the 
milk  into  the  neighbouring  tissue.    They  almost  always  occur  close  to  the 
nipple,  and  form  single  oblong  tumours,  painless  and  fluctuating,  and  gene- 
rally covered  by  dilated  veins.    They  may  subside  on  the  cessation  of  suck- 
ling, to  recur  at  each  of  the  following  pregnancies,  of  which  Mr.  Birkett 
gives  a  remarkable  instance.    Sometimes  their  contents  become  semi-solid 
or  cheesy,  and  they  then  present  a  considerable  resemblance  to  a  sohd 
tumour.    The  cases  are  rare,  and  the  diagnosis  will  be  difficult  unless  the 
patient  has  been  mider  observation  and  the  sudden  development  of  the  tumour 
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cluring  suckling  has  been  noticed.  Generally  they  are  not  diagnosed  till  after 
a  puncture  has  been  made,  when  the  cyst  must  be  emptied  and  made  to  heal 
by  granulation.  Another  form  of  retention  cyst  of  the  breast  occurs  inde- 
pendently of  lactation,  and  does  not  contain  milk,  but  an  abnormal  secretion 
of  the  gland  tissue,  which  is  generally  colourless,  but  may  be  brown  or  more 
or  less  straw-coloured.  The  disease  occurs  for  the  most  part  in  women  about 
the  age  of  thirty-five  who  have  borne  children,  and  is  often  attributable  to 
a  blow.  It  may  also  occur  in  younger  and  unmarried  women,  and  be  caused 
by  some  undue  excitement  of  the  organ,  as  in  a  case  related  by  Erichsen,  in 
which  it  was  caused  by  a  young  unmarried  woman  occasionally  putting  an 
infant,  of  which  she  had  charge,  to  her  breast  in  order  to  quiet  it.  The 
cysts  generally  take  origin  in  the  acini  or  smaller  ducts,  and  from  this  they 
have  been  termed  '  glandular '  cysts.  They  may  be  single  or  multiple,  and 
may  vary  in  size  from  tumours  of  the  size  of  a  millet- seed  to  cysts  capable 
of  holding  a  very  considerable  amount  of  fluid.  They  are  painless,  smooth 
in  outline,  elastic,  and  of  slow  growth.  Fluctuation  cannot  always  be  de- 
tected in  them,  and  they  have  occasionally  been  mistaken  for  a  solid  growth, 
and  the  breast  even  removed  under  the  supposition  that  they  were  scirrhus. 
A  third  form  of  retention  cyst  is  the  '  involution  '  cyst  of  females  past  middle 
age,  and  which  is  due  to  degenerative  changes.  They  rarely  attain  a  large 
size,  and  seldom  give  rise  to  any  inconvenience,  so  that  they  are  often  never 
discovered  during  life. 

(2)  Simple  serous  cysts  are  small  cysts  which  arise,  not  in  the  glandular 
structure  as  the  result  of  retention,  but  in  the  lymph  spaces  of  the  connective 
tissue.  Except  in  regard  to  their  origin  they  resemble  very  much  the  glandular 
retention  cysts  above  mentioned.  They  consist  of  a  delicate  sac  wall  of 
connective  tissue,  lined  internally  with  a  layer  of  flattened  endothelial  cells, 
similar  to  those  found  in  lymphatic  vessels.  Their  contents,  like  those  of  the 
glandular  cysts,  vary ;  sometimes  consisting  of  a  clear,  straw-coloured 
serous  fluid ;  at  others  of  a  brownish,  turbid,  or  mucoid  fluid.  They  grow 
slowly,  and  cause  no  pain,  and  often  do  not  attract  the  patient's  attention 
until  they  project  under  the  skin. 

(3)  Hydatid  cysts  are  extremely  rare.  The  expression  '  hydatid  disease' 
in  the  older  authors  usually  means  the  simple  cystic  or  sero-cystic  tumour 
of  Brodie  ;  but  echinococci  are  sometimes  found  upon  laying  open  what  have 
been  taken  for  common  cysts  or  abscesses. 

The  treatment  of  cysts  in  the  breast  must  vary  with  their  number.  A 
single  thin-walled  serous  cyst  may  sometimes  be  cured  by  tapping  ;  but 
usually  the  fluid  re-accumulates,  and  they  require  an  incision  and  washing 
out  with  a  strong  solution  of  chloride  of  zinc  or  iodine,  or  the  cavity  may  be 
packed  with  iodoform  gauze  so  as  to  make  it  granulate  up.  If  the  wall  of 
the  cyst  is  thick  and  surrounded  by  indurated  glandular  tissue,  or  if  the 
cavity  contains  mtracystic  growths,  it  should  be  dissected  out,  together  with 
the  lobule  of  the  gland  with  which  it  is  connected.  If  the  cysts  in  the  breast 
are  very  numerous,  the  only  remedy  is  to  remove  the  whole  of  the  gland,  if 
the  disease  is  causing  decided  annoyance,  but  this  is  rarely  the  case. 

Many  of  the  ordinary  forms  of  tumour  described  on  an  earlier  page  are  Solid 
occasionally  found  to  be  located  in  the  breast ;  such  are  the  lipomata,  fibro-  l^^'^mi'' 
mata,  chondromata,  myxomata,  and  angeiomata  ;  but  they  are  of  exceedingly  breast, 
rare  occurrence,  and  difier  in  no  wise  from  the  same  tumours  in  other  parts, 
and  require,  therefore,  no  more  than  a  passing  notice.  The  remaining  tumours, 
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Adeuomn. 


Adeno- 
fibroma. 


Adcno- 
sarcotnn. 


and  ones  which  occur  with  much  greater  frequency,  are  the  adenomata,  sar- 
comata, and  carciiiomata. 

Under  the  liead  of  adenoma  are  classed  a  large  number  of  tumours  which 
differ  considerably  from  each  other  both  in  their  structure  and  clinically, 
but  have  still  the  one  essential  feature  of  the  presence  of  a  certain  amount 
of  adenomatous  tissue  common  to  all.  For  it  must  be  premised  that  a  pure 
adenoma  of  the  breast  is  amongst  the  rarest  of  tumours.  The  adenomata 
are  composed  of  a  tissue  identical  with  a  portion  of  imperfectly  developed 
breast-structure  ;  that  is  to  say,  of  spaces  lined  with  small  cubical  epithelium, 
mixed,  in  vai-ying  proportions,  with  some  other  structure.  To  these  tumours 
the  prefix  afZcno  is  apphed,  and  when  the  material  with  which  the  spaces  are 
surrounded  is  ordinary  connective  tissue,  the  tumour  is  termed  an  adeno- 
tibroma  ;  when  the  interstitial  tissue  between  the  epithehum-hned  spaces  is 
composed  of  spindle,  round,  or  giant  cells,  it  is  an  adeno-sarcoma  ;  and  when 
the  spaces  themselves  undergo  a  cystic  formation,  the  tumour  becomes  an 
adeno-cystoma. 

Pure  adenomata  consist  of  ordinary  gland-tissue  which  has  undergone  an 
imperfect  development,  consisting  of  a  number  of  acini  and  ducts  massed 
together  without  any  definite  arrangement  and  without  forming  perfect  gland- 
tissue,  arranged  in  lobules,  and  with  ducts  communicating  with  each  other. 
The  acini  and  ducts  are,  however,  identical  in  structure  with  those  of  normal 
gland-tissue,  being  made  up  of  sht-hke  or  flattened  space  with  a  distinct 
membrana  propria  lined  by  one  or  more  layers  of  cubical  epithehum.  When 
these  tumours  occur  they  form  hard  nodulated  masses,  freely  movable,  and 
of  slow  growth.  They  are  usually  found  in  women  of  about  thirty  or  thirty- 
five  years  of  age. 

The  adeno-fibromata  are  amongst  the  commonest  of  tumours  of  the  breast 
of  a  non-malignant  nature.  They  were  formerly  described  by  Sir  A.  Cooper 
as  '  chronic  mammary  tumour,'  and  were  regarded  as  fibrous  growths.  They 
are  now  frequently  termed  adenomata,  or  adenoid  tumours  ;  but  it  is  better  to 
apply  the  term  adeno-fibromata  to  them,  in  order  to  distinguish  them  from 
the  preceding  group  of  tumours,  which,  though  rare,  constitute  a  distinct  and 
separate  class  of  growths.  They  form  firm  lobulated  masses,  surrounded 
by  a  capsule  of  fibrous  tissue,  in  which,  on  microscopic  examination,  rudi- 
mentary breast-tissue  is  found,  surrounded  by  fully  developed  connective 
tissue.  They  consist  of  a  firm,  hard,  nodulated  lump,  which  can  sometimes 
be  felt  to  be  attached  to  the  gland-tissue  by  a  sort  of  pedicle,  but  at  the  same 
time  is  distinctly  separable  from  it,  and  appears  to  float,  as  it  were,  in  the 
substance  of  the  breast.  They  occur  in  young  women  imder  the  age  of 
thirty,  and  are  often  associated  with  irregular  menstruation  and  with  a  neu- 
rotic temperament.  They  are  frequently  attributed  to  some  inj\n-y,  as  a  blow 
or  squeeze.  They  are  usually  of  slow  growth,  and  for  the  most  part  painless, 
though  occasionally  in  the  hysterical  subject  they  are  the  seat  of  severe 
neuralgic  pain.  They  may  be  mistaken  for  a  cystic  tumour,  and  the  diagnosis 
is  often  difficult,  or  even  impossible,  without  recourse  to  the  exploring-needle. 
From  carcinomata  they  are  to  be  distinguished  by  the  age  of  the  patient,  their 
better-defined  and  more  distinctly  circumscribed  outline,  and  by  the  absence 
of  dimphng  of  the  skin,  retraction  of  the  nipple,  and  non -implication  of  the 
neighbouring  lymphatic  glands. 

In  the  adeno-sarcomatous  group,  the  tissue  around  the  spaces,  instead  of 
consisting  of  ordinary  fibrous  tissue,  is  made  up  of  simple  embryonic  tissue 
composed  of  cells — either  round,  spindle,  stellate,  or  giant  cells — in  a  mucoid 
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intercellular  substance.  These  tumours  usually  grow  rapidly,  and  speedily 
attain  a  large  size.  They  are  nodulated,  elastic,  and  often  scarcely  to  be  dis- 
tinguished from  the  adeno-cystomata.  They  are  freely  movable,  both  on  the 
parts  beneath  and  under  the  skin,  which  frequently  becomes^much  thmned 
over  them  when  they  form  prominent  tumours  projecting  from  some  part  of 
the  breast. 

The  adeno-cystomata  were  originally  described  by  Sir  B.  Brodie  as  sero-  Adeno- 
cystic,  and  by  Mr.  Ctesar  Hawkins  as  tubero-cystic  tumours.  They  are 
closely  allied  to  the  other  forms  of  adenoid  tumour,  the  difference  merely  con-  saicomn. 
sisting  in  the  dilatation  of  the  acini  and  imperfect  ducts  of  the  other  forms 
into  cysts  or  spaces  of  varying  size.  Into  these  cysts  the  tissue  outside 
pushes  its  way,  and  forms  growths  within  the  cavity,  which  present  a  lobu- 
lated  branched  appearance,  sometimes  projecting  from  one  wall  of  the  cavity 
only,  sometimes  completely  filling  it,  though  without  obhterating  its  epithe- 
lium-hned  walls.  On  section  the  tumour  presents  innumerable  cysts,  varying 
in  size  from  a  pin's  head  to  a  cocoa-nut.  The  fluid  within  these  cysts  is 
generally  thick  and  viscid,  and  often  of  a  brownish  or  chocolate  tint.  The 
intracystic  growths  are  for  the  most  part  pedunculated,  and  bear  a  striking 
resemkance  to  the  head  of  a  cauhflower.  On  section  they  are  of  firm  con- 
sistence, and  of  a  whitish  colour. 

These  tumours  are  generally  found  in  women  between  the  ages  of  30  and 
40,  most  frequently  in  those  who  have  borne  children.  They  commence  as 
a  firm,  hard  tumour,  which  may  remain  stationary,  or  grow  only  very  slowly 
for  some  time,  and  then,  without  any  apparent  cause,  commence  to  increase 
with  great  rapidity.  This  is  due  to  one  or  more  of  the  cysts  taking  on  an 
active  growth,  and  developing  in  size  by  the  accumulation  of  fluid  in  their 
interior.  If  such  a  breast  be  exammed  there  will  be  found  to  be  one  or  more 
prominent  fluctuating  swellings,  with  a  quantity  of  solid  nodulated  material 
at  their  base.  The  skin  over  the  prominent  swellings  becomes  thinned,  and 
eventually  reddened,  but  it  is  not  until  the  cyst  is  about  to  burst  that  it 
becomes  attached  to  the  tumour,  which  is  also  freely  movable  on  the  parts 
beneath.  The  nipple  is  not  retracted,  and  the  axillary  glands  are  not  en- 
larged. Eventually,  if  left  to  itself  the  cyst  bursts,  and  the  intracystic 
growths  protrude,  forming  a  fungous  mass,  which  bleeds,  assumes  a  malignant 
aspect,  and  speedily  kills  the  patient  from  exhaustion. 

The  only  efficient  treatment  for  adenomata  or  adeno-fibromata  is  removal ;  Treatment, 
but  this  is  not  always  necessary.  If  the  tumour  is  small,  does  not  cause  the 
patient  any  annoyance  or  inconvenience,  and  is  not  increasing  in  size,  it  may 
very  well  be  left  alone,  and  is  said  sometimes  to  have  disa,ppeared  without 
treatment,  especially  if  the  breast  has  been  called  into  a  more  active  condition 
by  the  occurrence  of  pregnancy.  If  it  be  decided  to  leave  it  alone,  pressure 
is  sometimes  believed  to  be  of  use,  and  to  have  caused  the  absorption  of  these 
tumours.  In  some  eases,  I  have  no  doubt,  the  tumour  persists  because  it 
is  being  constantly  handled  by  the  patient  to  see  if  it  has  increased ;  and 
if  means  be  taken  to  prevent  this,  it  will  disappear  of  itself.  On  two  or 
three  occasions  I  have  found  that  the  application  of  belladonna  plaister  spread 
on  leather,  so  as  to  completely  cover  the  breast,  and  forbidding  the  patient 
to  handle  it,  or  protecting  it  with  a  gutta-percha  shield,  has  been  followed 
by  the  most  satisfactory  results.  If  the  tumour  is  accompanied  by  neuralgic 
pains  it  will  generally  be  found  that  there  is  some  uterine  irregularity,  and 
internal  remedies  must  be  administered  to  correct  this.  If  it  be  determined 
to  remove  it,  it  is  necessary  only  to  excise  the  tumour,  leaving  the  breast 
untouched  ;  and  in  all  probability,  if  thoroughly  removed,  it  will  not  return. 
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In  the  acleno-sarcomata  and  in  the  adeno-cystomata  the  only  treatment  is 
early  and  entire  removal.  In  the  majority  of  cases  it  will  be  found  necessary 
to  remove  the  whole  breast,  and  if  this  is  not  done  there  is  every  probability 
of  a  recurrence.  In  some  few  instances  where  the  disease  is  seen  early  and 
the  tumour  is  of  small  size,  an  attempt  may  perhaps  be  made  to  save  the  organ. 
The  recurrence  takes  place  generally  in  or  near  the  scar  itself,  and  many 
cases  are  recorded  in  which  the  patient  has  preserved  her  general  health 
entirely  unaffected  after  the  disease  has  recurred  many  times.  In  one  re- 
markable case  in  Mr.  Ctesar  Hawkins's  practice  at  St.  George's  Hospital  it 
was  not  till  after  ten  recurrences  and  eighteen  years'  duration  of  the  case  that 
the  patient  finally  succumbed  to  exhaustion  produced  by  the  sloughing  of  the 
tumour,  which  at  length  it  became  impracticable  to  extirpate.  These  circum- 
stances should  teach  caution  in  prognosis,  and  should  incline  the  surgeon 
rather  to  remove  the  whole  breast  than  merely  extirpate  the  tumour  when- 
ever the  growth  is  large  and  advancing  rapidly,  and  particularly  if  the  patient 
be  somewhat  advanced  in  years,  or  be  from  any  cause  unlikely  to  suckle. 

Sarcoma.  Sarcoma  ui  its  various  forms  is  met  with  in  the  breast  as  in  other  parts. 

It  possesses  no  special  characteristic,  and  differs  in  nowise  fi-om  sarcomatous 
tumours  in  other  situations.  The  spindle-celled  sarcoma  is  beheved  to  be 
the  most  common  form,  and  sometimes  springs  from  the  subcutaneous  tissue 
over  the  breast  as  from  subcutaneous  tissues  elsewhere.  The  true  sarcoma 
of  the  breast  differs  from  the  adeno-sarcoma  in  the  entire  absence  of  any  trace 
of  glandular  structure.  Cysts  are  occasionally  met  with  in  it,  but  they 
are  not  lined  with  epithelium  as  are  the  cysts  in  the  adenoid  variety,  and  are 
simply  due  to  softening  of  the  growth  or  extravasations  of  blood. 

As  regards  the  symptoms  of  these  tumours,  it  is  almost  impossible  to 
diagnose  between  the  adeno-sarcoma  and  the  true  sarcoma  before  removal ; 
but  as  the  treatment  is  the  same  in  both  affections  this  is  a  matter  of  no  great 
importance.  It  may  be  noted,  however,  that  the  sarcomata  present  less- 
evidence  of  lobulation,  have  a  less  defined  outline,  and  grow  more  rapidly  than 
the  adeno-sarcomata.  The  only  treatment  that  can  be  adopted  is  the  complete 
removal  of  the  growth,  or,  better  still,  of  the  breast  itself ;  but  in  spite  of  this- 
they  are  prone  to  return,  and  the  more  mahgnant  varieties  are  often  repro- 
duced in  other  organs,  though  the  axillary  glands  are  rarely  affected. 

Carcinoma.  Scirrhus  is  the  form  of  cancer  most  commonly  met  with  in  the  female 
breast,  constituting  probably  from  85  to  90  per  cent,  of  all  cases,  though 
medullary  or  soft  cancer  is  not  unknown.  In  addition  to  these  principal 
varieties,  colloid  cancer,  due  to  colloid  degeneration  of  the  cells  of  the  growth,, 
and  cystic  cancer,  arising  from  softening  and  disintegration  of  the  central  parts- 
of  a  soft  cancer,  are  occasionally,  but  rarely,  met  with.  Cornil  and  Ranvier 
have  also  described  another  form  of  cancer  of  the  breast  under  the  name  of 
*  duct  cancer,'  in  which  the  point  of  departure  of  the  new  epithelial  formation 
is  probably  from  the  cells  lining  the  ducts.  In  these  cases  the  cancer-cells 
permeate  the  breast-tissue  in  narrow  columns.  It  resembles  ordinary  cancer 
in  infecting  neighbouring  parts,  the  lymphatic  glands  and  distant  organs  ;  but 
the  clinical  features  of  the  disease  are  not  yet  accurately  determined. 

With  regard  to  the  predisposing  and  exciting  causes  of  cancer  of  the  breast 
very  little  is  known.  Formerly,  heredity  was  regarded  as  one  of  the  great 
predisposing  causes,  and  Sir  J,  Paget  states  that  in  his  experience  it  is  trace- 
able in  1  case  in  4.  Less  importance,  however,  is  now  attached  to  this  than 
in  former  days,  and  an  hereditary  tendency  is  not  believed  to  have  so  great 
an  influence  in  the  causation  of  the  disease  as  was  at  one  time  supposed.  As 
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regards  age,  the  greatest  number  of  cases  undoubtedly  occur  between  the  ages 
of  40  and  50,  but  no  period  of  hfe  after  puberty  appears  to  be  exempt  from 
the  occasional  occurrence  of  the  disease.  It  has  been  known- to  occur  in 
young  women  little  over  20,  and,  on  the  other  hand,  in  old  women  between 
70  and  80,  or  even  later.  As  regards  the  local  causes,  any  prolonged  condition 
of  irritation  about  the  breast  is,  there  can  be  little  doubt,  a  precursor  of  cancer. 
Thus  eczema  or  psoriasis  of  the  nipple  has  been  lately  pointed  out  by  Sir  J. 
Paget  as  a  frequent  antecedent  condition  to  the  advent  of  cancer  of  the  breast, 
and  in  many  cases  chronic  induration,  the  result  of  acute  inflammation  and 
abscess,  has  also  been  a  precursor  of  it.  Blows  or  injuries  are  very  often 
assigned  by  patients  as  the  cause  of  the  condition  ;  and  though  this  history 
must  be  always  regarded  with  a  certain  amount  of  suspicion,  there  is  a  grow- 
ing tendency  on  the  part  of  surgeons  to  believe  that  this  is  not  unfrequently 
a  distinctly  exciting  cause.  Scirrhus  of  the  breast  generally  occurs  as  a  hard 
nodule,  but  is  occasionally  of  the  diffused  or  infiltrating  variety.  In  the 
nodular  form  it  is  a  hard,  more  or  less  lobulated  mass,  which  cannot  be  enu- 
cleated from  the  tissues  in  which  it  grows.  On  section  it  presents  a  yellowish 
semi-translucent  appearance,  marked  by  darker  yellow  specks,  and  permeated 
by  white  opaque  bands.  It  exudes  on  pressure  a  thin  milky  juice.  The 
central  part  of  the  growth  is  denser  than  the  peripheral,  and  the  cut  surface 
is  distinctly  concave.  Cysts  are  occasionally  seen  in  it ;  they  are  small,  and 
contain  a  clear,  pale,  or  blood-stained  fluid.  The  infiltrating  form  usually 
commences  as  several  nodules,  which  become  fused  together  and  rapidly  in- 
filtrate the  whole  breast,  which  becomes  enlarged,  hard,  and  lobulated.  This 
form  of  the  disease  grows  with  much  greater  rapidity  than  the  isolated  nodule, 
and  speedily  implicates  the  skin,  which  soon  becomes  adherent  to  and  in- 
corporated with  the  diseased  gland.  In  some  cases  of  scirrhus  of  the  breast, 
as  soon  as  the  skin  becomes  involved  the  disease  rapidly  extends  in  this 
structure,  so  that  the  skin  of  the  whole  of  the  front  of  the  chest  may  become 
■affected  and  converted  into  a  hard,  tough,  leathery  material,  of  a  dark,  reddish 
brown  colour,  tightly  stretched  over  the  parts  beneath.  To  this  form  a  special 
name  has  been  given — '  cancer  en  cuirasse.'  This  condition  may  arise  from 
contmuous  extension  from  the  origmal  mass,  but  for  the  most  part  arises 
from  the  growth  of  small  independent  nodules  in  the  skin  around  the  primary 
tumour,  which  then  grow,  coalesce,  and  become  fused  together,  and  are 
succeeded  by  the  appearance  of  other  nodules  in  the  skin  beyond. 

Occasionally,  and  especially  in  old  women,  a  scirrhous  growth  undergoes  a 
withering  process ;  the  cells  become  granular  and  fatty,  and  the  fibrous 
^elements  greatly  increased  in  quantity,  and  the  tumour  slowly  diminishes  in 
size.  This  is  known  as  '  atrophic  '  or  '  withermg '  cancer,  and  may  exist 
for  many  years  without  causing  pain  or  inconvenience.  The  whole  breast 
dwindles  in  size  and  the  nipple  deeply  retracts.  The  disease  nevertheless 
•ends  in  impHcation  of  the  glands  and  infection  of  distant  parts. 

The  symptoms  of  scirrhus  begin  insidiously  and  without  pain;  The  Sympioms. 
patient's  attention  is  generally  drawn  to  it  by  accidentally  discovering  a 
smaU  lump,  and  not  from  any  pain,  which  is  usuaUy  absent  in  the  early 
stage  of  the  disease.  The  tumour  presents  itself  as  a  smaU,  hard,  stony 
lump  situated  in  the  thickness  of  the  gland,  generally  m  the  upper  and 
outer  quadrant  of  the  breast,  but  sometimes  close  to  the  nipple.  The  size  of 
the  breast  is  noticed  not  to  be  much  increased,  even  as  the  tumour  enlarges, 
since  the  tissues  around  shrink  as  they  become  adherent  to  the  tumour.  It 
is  to  a  certain  extent  defined  in  outline,  without  having>  distinct  circum- 
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scribed  margin,  but  muvges  into  the  healthy  gland  tissue,  so  that  it  is  im- 
possible exactly  to  differentiate  the  spot  where  the  normal  tissue  ceases  and 
the  diseased  structure  begins.    Even  at  an  early  period  of  the  disease,  dim- 
pling of  the  skin,  due  to  shrinking  of  the  tumour,  and  adhesion  of  the  cellular 
tissue  to  it,  is  to  be  seen.   This  is  best  demonstrated  by  grasping  the  tumour 
between  the  finger  and  thumb  and  tensing  the  skin  over  it,  when  the  dim- 
pling will  be  rendered  evident.    Retraction  of  the  nipple,  arising  from  the 
same  cause,  is  a  not  uncommon  symptom,  the  period  at  which  it  presents 
itself  depending  on  the  situation  of  the  tumour.    In  those  cases  where  the 
disease  commences  close  to  the  nipple,  the  retraction  takes  place  early ;  in 
those  where  the  tumour  is  more  remote,  not  till  a  later  period.    The  early 
growth  of  the  tumour  is  slow,  and  it  is  at  first  quite  movable,  but  after  a 
time  the  tumour  becomes  attached  to  the  pectoral  muscle  and  afterwards  to 
the  chest-wall.    As  the  tumour  progresses  it  infiltrates  the  skin,  which  be- 
comes dusky  red,  leathery  in  consistence,  and  presents  a  pitted  appearance, 
Hke  pig-leather.    At  this  time  pain  becomes  a  prominent  symptom,  and  is 
of  an  acute  and  lancinating  character,  not  only  in  the  breast  itself,  but  in  the 
chest  and  neck  and  down  the  arm.    Later  on  the  skin  ulcerates,  forming 
the  scirrhous  ulcer,  the  edges  of  which  are  hard  and  raised,  the  surface  un- 
healthy-lookmg  and  devoid  of  granulations,  and  frequently  covered  with  a 
yellowish  slough.    The  ulceration  is  often  attended  with  haemorrhage  and 
an  exceedingly  fetid  and  offensive  discharge.    During  this  period  the 
patient's  sufferings  become  intense :  from  the  pain  and  inability  to  sleep, 
from  the  fetid  discharge,  which  destroys  the  appetite,  and  from  the  haemor- 
rhage, which  exhausts  her,  she  rapidly  emaciates  and  loses  strength,  becomes 
sallow  and  wan-looking,  and  presents  in  a  marked  degree  the  so-called 
'  cancerous  cachexia,'  and  finally  succumbs  from  exhaustion,   or  fi-om 
secondary  infection  in  internal  organs,  or  from  a  chronic  blood-poisonmg 
from  absorption  of  the  decomposing  discharge  ;  death,  on  the  average, 
occurring  in  a  little  over  two  years  from  the  commencement  of  the  disease. 
Early  in  the  course  of  the  disease  the  axillary  glands  become  affected ; 
usually  those  first  at  the  anterior  and  lower  part  of  the  axilla ;  sometimes 
also  the  subclavian  and  other  cervical,  and  even  the  mediastinal,  glands 
may  become  enlarged,  and  the  arm  often  becomes  oedematous  from  the  pres- 
sure of  these  enlarged  glands  on  the  veins. 
Diagnosis.         Ti^g  diagnosis  of  the  early  stages  of  cancer  of  the  breast  is  beset  with 
difficulties,  but  at  the  same  time  the  diagnosis  in  this  stage  is  all-important, 
because  it  is  in  the  early  recognition  of  the  disease  that  the  great  hope  of  cure 
is  centred.    It  must  be  principally  based  on  the  following  characteristics, 
which  are  the  principal  distinctions  between  a  scirrhus  and  a  non-malignant 
tumour  of  the  breast.    In  the  former  the  tumom'  is  of  stony  hardness, 
knobby,  and  indistinctly  circumscribed :  though  at  first  mobile,  it  speedily 
contracts  adhesions  to  the  cutaneous  and  deeper  structures,  producing 
dimpling  of  the  skin,  retraction  of  the  nipple,  and  a  certain  fixedness  to  the 
subjacent  parts ;  the  skin,  at  the  first  simply  dimpled,  in  the  later  stages 
becomes  hard,  brawny,  pig-skinned,  and  finally  red,  and  firmly  fixed  to  the 
tumour  ;  the  pain,  at  first  slight  or  absent,  after  a  time  becomes  severe  and 
lancinating;  enlarged  glands  are  to  be  felt  in  the  axilla  and  above  the 
clavicle,  and  finally  the  patient  is  generally  over  thirty  years  of  age,  and 
probably  over  forty.    Should,  however,  any  doubt  remain,  an  exploratory 
incision  should  always  be  made  before  the  removal  of  the  breast  is  finally 
decided  upon.    By  this  means  many  accidents  and  histories  of  removal  of  the 
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breast  for  innocent  tumours  might  be  prevented.  In  the  infiltrating  form 
of  scirrhus  of  the  breast,  the  whole  gland  is  enlarged,  and  the  disease  grows 
more  rapidly  than  in  the  nodular  form.  The  breast  feels  hard,  nodulated, 
and  the  skin  becomes  extensively  adherent  at  an  early  period.  The  nipple 
is  depressed,  not  only  from  retraction,  but  from  the  growth  of  the  tumour 
around  it. 

Bearing  some  resemblance  to  this,  but  of  a  still  more  rapid  character  as 
regards  its  growth,  is  the  encephaloid  or  soft  carcinoma  of  the  breast ; 
happily,  however,  a  disease  of  rare  occurrence.  It  begins  as  a  round,  movable 
tumour,  but  increases  with  frightful  rapidity  and  infiltrates  the  whole  gland 
rapidly.  It  begins  at  the  same  age  and  under  the  same  conditions  as  scirrhus, 
but  its  malignant  or  infective  characteristics  are  much  more  marked.  It  is 
tense  and  elastic,  has  a  knobby  feel,  but  not  the  stony  hardness  of  scirrhus. 
The  skm  becomes  speedily  implicated,  red,  and  oedematous,  and  then  gives  way, 
and  the  growth  fungates  out  of  the  ulcer  in  the  form  of  a  large  mass,  from 
Avhich  haemorrhage  is  very  liable  to  take  place.  The  disease  to  a  certain  extent 
resembles,  and  is  liable  to  be  mistaken  for,  round-celled  sarcoma,  but  differs 
fi-om  it  in  the  fact  that  it  is  an  infiltrating  groAvth  without  circumscribed 
limits,  whereas  the  sarcoma  is  distinctly  encapsuled  and  circumscribed.  The 
average  duration  of  life  in  these  cases  is  under  a  year,  and  removal  does  not 
offer  any  prospect  of  any  great  prolongation  of  life,  the  disease  speedily  re- 
appearing in  some  internal  organ  or  recurring  in  the  cicatrix. 

■  When  the  diagnosis  has  been  made  the  question  of  the  removal  of  the  Question  of 
disease  has  to  be  discussed.  There  is  not,  I  think,  any  convincing  evidence  ope^tion. 
either  way  as  to  whether  the  operation  prolongs  life  or  shortens  it,  on  the 
average  of  a  large  number  of  cases  ;  but  I  do  not  see  that  this  tells  conclu- 
sively either  for  or  against  the  operation.  The  operation  frees  the  patient 
for  a  time  from  the  oppression  of  a  disease  which  is  known  to  be  gradually 
advancing  to  a  fatal  issue  ;  it  renders  the  interval  (allowing  that  the  cancer 
recurs)  one  of  complete  health  for  the  greater  part  of  the  time,  instead  of 
being  a  period  of  pain  and  anxiety  ;  it  gives  the  patient  a  chance,  however 
slender,  of  immunity  from  recurrence  ;  and  in  many  cases  the  cancer  recur- 
ring in  an  internal  organ,  such  as  the  liver,  terminates  life  in  a  less  painful 
mamrer  than  by  the  spread  and  ulceration  of  an  external  tumour.  The  opera- 
tion, m  these  days  of  anesthesia  and  of  rapid  healing  of  wounds,  is  not  one 
of  much  danger  or  suffering. 

The  contra-indications  to  the  removal  of  the  breast  for  cancer  are  either 
absolute  or  partial.  The  spreadmg  of  the  cancer  so  far  into  the  skin  or  neigh- 
bouring parts  that  the  surgeon  cannot  operate  through  healthy  tissue,  the 
implication  of  the  glands  beyond  the  axilla  (in  the  subclavian  triangle,  or 
higher  in  the  neck),  the  deposition  of  cancer  in  other  parts,  or  an  advanced 
condition  of  cancerous  cachexia,  are  absolute  contra-indications.  The  infil- 
tration of  the  skin  to  any  extent,  however  small,  the  ulceration  of  the  tumour, 
or  any  implication  of  the  axillary  glands  are  very  unfavourable  conditions,' 
though  under  certain  circumstances  the  surgeon  may  be  justified  in  operating! 
It  is  true  that  all  the  visibly  diseased  skin  may  be  removed  with  the  breast"' 
that  the  removal  of  an  ulcerated  and  bleeding  mass  may  produce  great  tern' 
porary  relief;  and  that  all  the  visibly  enlarged  axillary  glands  may  possibly 
be  excised.  The  latter  point,  however,  is  always  doubtful,  and  the  surgeon 
will  often  discover  when  he  opens  the  axilla,  expecting  only  to  find  one  or 
two  small  scirrhous  glands,  that  in  reality  the  whole  chain  of  glands  is  im- 
phcated,  and  that  he  is  committed  to  a  deep  and  dangerous  dissection,  which 
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possibly  lias  ultimately  to  be  abandoned  without  the  whole  of  the  diseased 
glands  having  been  removed.  But,  however  complete  the  apparent  removal 
may  have  been,  a  speedy  return  of  the  disease  in  the  cicatrix  may  always  be 
prognosticated  under  the  conditions  speciaed,  so  that  the  operation  must 
under  such  circumstances  at  the  best  be  regarded  as  only  a  palliative.  The 
cases  most  suitable  for  operation  are  those  where  the  disease  is  recognised 
early  ;  where  the  tumour  is  of  moderate  size,  of  slow  growth,  not  adherent 
to  the  parts  beneath  ;  and  in  which  there  is  no  enlargement  of  the  axillary 
or  other  lymphatic  glands,  provided  always  that  the  patient  is  not  suffering 
fi-om  any  constitutional  disease. 
Eepetitiou  With  regard  to  the  repetition  of  an  operation,  the  same  considerations 
tion!"'^"     exactly  apply.    Under  circumstances  which  would  have  justified  the  original 

operation  it  may  be  repeated,  and  even  more  than  once,  in  the  cicatrix. 
Use  of  That  cancerous  breasts  may  be  successfully  removed  by  caustics  is  amply 

caustics.      pi-oved  by  experience.    The  method  is  much  inferior  to  removal  by  the  knife, 
being  slower,  more  painful,  and  less  certain  to  expose  healthy  tissue  ;  but  the 
fear  of  a  cutting  operation  renders  the  alternative  acceptable  to  many,  and 
the  cancer-curing  quacks  make  a  Uvehhood  chiefly  by  conceaHng  some  of  the 
common  potential  cauteries — generally  chloride  of  zinc— with  some  inert 
nostrum.    On  the  whole,  the  chloride  of  zinc  is  the  best  of  these  caustics, 
and  is,  I  think,  best  used  on  the  method  of  Maisonneuve,  '  cauterisation  en 
fleches,'  which  will  be  found  described  in  Chap.  XLIII.    The  method  intro- 
duced by  Fell,  of  destroying  the  skin  by  means  of  some  strong  acid,  then 
scoring  the  exposed  surface  and  stuffing  the  incisions  with  the  chloride  of 
zinc  paste,  saves  some  time  and  pain. 
Treatment        It  is,  however,  in  the  treatment  of  cancerous  ulceration  that  the  applica-" 
ted  cancer.         of  caustics  is  most  frequently  advisable.    When  the  ulcer  is  of  hmited 
extent  the  caustic  often  gives  little  pain,  and  the  separation  of  the  eschar  is 
sometimes  followed  by  temporary  cicatrisation.    Otherwise  nothing  can  be 
done  in  ulcerated  cancer  except  to  keep  the  part  as  free  from  odour  as  pos- 
sible with  some  of  the  tarry  solutions,  and  to  soothe  pain  with  morphia.  I 
have  found  nothing  better  than  the  carbolic  lotion  covered  with  carded 
oakum.    But  the  patient  may  get  tired  of  the  odour  of  this  dressing,  and  then 
solution  of  chloride  of  zinc,  or  Condy's  lotion,  or  solution  of  terchloride  of 
carbon  or  chlorate  of  potash  may  be  used,  mixed  with  laudanum  or  bella- 
donna.   The  balsam  of  Gurjon,  recently  introduced,  and  the  boracic  acid 
lately  recommended  by  Prof.  Lister  for  its  deodorising  qualities,  have  not 
answered  in  the  trials  I  have  made  of  them. 
Removal  In  amputating  the  mamma  it  is  always  ad%asable,  whenever  it  can  be  done 

of  mamma,  consistently  with  remo^dng  the  whole  disease,  to  leave  sufficient  skin  to  cover 
the  wound  without  any  tension.  This,  however,  should  be  a  matter  of 
secondary  consideration,  and  whenever  the  whole  of  the  implicated  skin,  and 
a  considerable  area  of  apparently  normal  skin  around,  cannot  be  removed 
without  leaving  an  open  wound,  this  should  be  done,  regardless  of  the  fact 
that  the  edges  of  the  flaps  cannot  be  approximated.  The  nipple  should  be 
included  between  two  curvilinear  incisions,  which  are  generally  made  to  lie 
above  and  below  it,  though  this  is  a  matter  almost  of  indifference.  The 
angle  of  junction  of  the  incisions  outwards  can  easily  be  prolonged  into  the 
axilla  if  any  glands  are  to  be  removed  from  thence,  and  this  is  better  than 
to  make  a  separate  small  incision  over  the  glands  themselves.  The  lower 
flap  is  to  be  first  dissected  back,  down  to  the  base  of  the  tumour  or  of  the 
breast,  then  the  upper,  these  flaps  being  made  as  thick  as  is  consistent  with 
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Iveeping  well  away  from  the  disease.  The  breast,  bemg  now  fully  exposed, 
is  to  be  forcibly  drawn  away  from  the  pectoral  muscle,  and  the  cellular  tissue 
which  miites  them  divided  by  rapid  strokes  of  the  knife,  the  assistant  putting 
his  fingers  on  the  bleeding  vessels,  which  should  then  be  rapidly  secured 
with  carbolised  catgut  ligatures.  When  all  bleeding  has  been  thus  com- 
manded, the  wound  is  to  be  united  by  sutures,  and  dressed  according  to  any 
plan  which  the  surgeon  prefers  as  likely  to  procure  speedy  union.  Very  often 
a  large  part,  and  in  some  cases  the  whole,  of  the  womad  unites  by  primary 
imion. 

Recently  Mitchell  Banks  and  Gross  have  advocated  a  much  more  radical 
proceeding  for  cancer  of  the  breast,  with  the  view  of  '  thoroughly  uprooting 
every  particle  of  disease.'  The  breast  is  removed,  together  with  all  the  skin 
over  it,  without  any  heed  being  taken  for  the  manufacture  of  flaps  to  close 
in  the  wound ;  and  removal  of  the  axiUary  glands  is  an  invariable  accom- 
paniment of  the  operation,  whether  these  structures  can  be  felt  to  be  en- 
larged or  not.  The  fascia  over  the  great  pectoral  muscle  is  also  removed. 
This  proceeding  adds  considerably  to  the  dangers  of  the  operation,  and  Mr. 
Mitchell  Banks  himself  admits  that  the  mortality  would  be  probably  15  per 
cent.  ;  but  he  argues  that  though  it  will  be  fatal  to  a  certam  number  of  per- 
sons, it  will  save  the  lives  of  many  more. 


Malformations  are  common  in  the  nipple.  It  is  sometimes  bifid,  some-  Diseases 
times  multiple,  far  more  often  deficient  or  iU-developed  ;  and  such  ill-developed 
nipples  are  fruitful  causes  of  trouble  in  suckling,  as  pointed  out  above.  It  ^' 
may  be  possible,  in  some  cases,  where  the  nipple  is  merely  short  but  otherwise 
natural,  to  draw  it  out  by  constant  well-directed  pressure  by  means  of  a 
breast-pump,  and  the  attempt  is  worth  making  in  a  married  woman  before 
she  becomes  pregnant,  or  during  pregnancy.  Inflammation  of  the  nipples 
.and  small  ulcers,  or  cracks,  on  them,  are  very  common,  especially  during  a 
first  suckling.  The  ulcers  should  be  carefully  cleaned,  covered  with  fine 
powder,  as  oxide  of  zinc,  dusted  on  them  through  a  mushn  bag  ;  or  coated 
with  collodion,  and  protected  by  a  shield  from  direct  contact  with  the  infant's 
mouth.  When  abscess  forms  near  the  nipple  it  should  be  allowed  to  burst, 
■or  at  least  to  come  close  to  the  surface,  for  fear  that  in  opening  it  the  milk- 
sinus  should  be  wounded. 

The  nipple  and  areola  are  occasionally  found  to  be  the  seat  of  epithehoma. 
I  once  treated  a  case  of  this  kind  in  a  married  lady,  who  from  some  malfor- 
mation had  (as  I  was  informed)  never  been  capable  of  complete  sexual  inter- 
course. The  nature  of  the  disease  was  indubitable,  and  was  proved  after- 
wards by  microscopic  examination.  There  was  a  small  hard  gland  in  the 
axilla,  which  was  not  removed ;  but  the  nipple  and  areola  were  fully  excised. 
I  saw  her  five  years  afterwards  in  perfect  health,  and  the  gland  had  quite 
disappeared.  Such  a  case,  however,  should  be  carefully  watched ;  and  on 
the  appearance  of  any  ].-ecurrence  and  extension  of  disease  to  the  breast  the 
whole  organ  should  be  removed. 

Sir  J.  Paget  has  lately  called  attention  i  to  the  frequency  with  which  an 
obstinate  eruption  of  the  nipple  and  areola,  resembling  eczema  or  psoriasis 
is  the  precursor  of  cancer  in  the  mammary  gland.     The  eruption  is  very 
rebellious  to  treatment,  and  usually  persists  till  the  period  at  which  the  cancer 
appears.    He  has  noticed  fifteen  cases,  in  all  of  which  tlie  cancer  showed 


'  '  St.  Bartholomew's  Hosp.  Eeports,'  vol.  x.  p.  87. 
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itself  within  two,  and  in  most  within  one  year  after  the  eruption.  Tlie 
cancer  is  not  continuous  with  the  diseased  nipple,  but  grows  in  a  remote  pai  i 
of  the  gland.  In  such  cases,  particularly  when  cancer  is  known  to  have 
existed  in  the  patient's  family,  he  believes  the  diseased  skin  ought  to  be 
removed  or  destroyed. 

The  nipple  is  sometimes  the  seat  of  common  sebaceous  or  cystic  tumours 
and  of  niBvi,  but  their  treatment  is  the  same  as  in  other  regions.  Great 
care,  however,  must  be  taken  not  to  induce  deformity  by  any  operative  mea- 
sures undertaken  for  their  cure. 


Diseases  of       Analogous  affections  sometimes,  though  rarely,  attack  the  male  breast. 

breast.  irritation  which  in  male  infants  sometimes  leads  to  a  secretion  of  milk 

has  been  spoken  of.  In  later  life  tumours  form  in  the  male  breast  which 
are  usually  of  a  scirrhous  nature,  sometimes  fibrous,  and  I  have  once  seen  a 
case  of  serocystic  tumour,  precisely  like  the  same  disease  in  the  female.' 
The  disease  occurred  in  a  man  aged  64.  The  diagnosis  of  these  affections  is 
much  the  same  in  the  male  breast  as  in  the  female.  Any  growth  which 
forms  in  tliis  situation  should  be  at  once  removed. 


'  St.  George's  Hospital  Museum,  Ser.  xv.  No.  50. 
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CHAPTER  XLI, 

DISEASES  OF  THE  TIIYEOID  BODY. 

The  thyroid  glatid  is  liable  to  an  endemic  enlargement,  "wliich  is  called  Endemic 
goitre,  and  which  prevails  extensively  in  the  valleys  of  many  momitain  ffoitre. 
regions  in  various  parts  of  the  globe.  It  occurs  for  the  most  part  in  valleys 
which  run  north  and  south,  where  the  sun  rarely  shines,  or  at  the  most  for 
a  few  hours  each  day,  and  where  the  air  is  damp  and  stagnant.  Cretinism 
also  prevails  usually  in  the  same  locality,  either  in  the  same  or  different 
persons.  In  this  comitry  the  endemic  form  of  bronchocele  is  known  as 
'  Derbyshire  neck,'  from  the  place  where  it  chiefly  prevails. 

More  important  in  practical  surgery,  though  far  less  so  m  public  hygiene,  Sporadic 
are  the  sporadic  cases  of  bronchocele  which  are  seen  pretty  commonly  in  all  ^j.^"ho 
parts  of  the  country,  especially  in  large  towns  amongst  the  dwellers  in  courts  cele. 
and  alleys,  and  those  who  live  in  cellars  where  the  sun  does  not  readily 
penetrate.    Most  of  the  patients  are  females,  and  usually  are  married. 
There  is  very  commonly  some  menstrual  irregularity  ;  yet  the  general  health 
is  often  perfectly  good. 

The  disease  shows  itself  in  several  different  forms.    Sometimes  it  con- 
sists in  a  simple  enlargement  or  hypertrophy  of  one  or  both  sides  of  the 
thyroid  body  along  with  its  isthmus— smp/e  hypertrophy.    It  then  forms  a 
soft  and  elastic  tumour,  retaining  somewhat  the  shape  of  the  gland,  which 
moves  upwards  and  downwards  with  the  trachea  in  deglutition.  Sometimes 
it  extends  behind  the  trachea,  and  has  been  known  to  produce  death  from 
this  cause.'    Sometimes,  also,  it  seems  to  cause  loss  of  voice  from  pressure 
on  the  recurrent  laryngeal  nerves,  or  even  spasm  of  the  glottis  from  irritation 
of  the  same  nerve.    Again,  there  are  other  cases  where  the  fibrous  stroma  of 
the  organ  undergoes  the  greatest  amount  of  hypertrophy  and  the  tumour  is 
indurated— /i6roMS  bronchocele.    These  growths  do  not  retain  the  original 
form  of  the  gland,  but  become  irregularly  nodulated,  and  produce  much 
greater  pressure  effects  than  the  simple  variety.   A  third  form  of  bronchocele 
is  the  cystic  bronchocele,  in  which  one  or  more  large  cysts  are  developed, 
surrounded  by  hypertrophied  gland-structure.    These  cysts,  especially  if 
there  be  only  one,  sometimes  contain  a  clear  serous  fluid,  at  others  a 
brownish  or  chocolate-coloured  grumous  fluid ;  and,  again,  in  some  cases  are 
filled  with  a  colloid  material.    Finally,  pulsating  bronchoceles  are  occasion- 
ally met  with,  in  which  the  gland  is  swollen  and  enlarged  and  pulsates 
forcibly.    The  pulsation  is  synchronous  with  the  heart's  action,  and  of  a 
distensile  character. 

The  treatment  of  the  disease  which  is  most  rehed  upon  is  by  the  external 
and  internal  use  of  iodine,  due  attention  being  given  to  the  general  health, 
and  especially  the  menstrual  functions.  Sir  Morell  Mackenzie  has  called 
attention  to  the  benefit  which  may  be  produced  in  cystic  bronchocele  by  the 
mjection  of  perchloride  of  iron.  His  plan  is  to  tap  the  cyst,  then  to  inject 
51.  or  3ij.  (according  to  the  size  of  the  cyst)  of  a  solution  of  perchloride  of 

'  See  a  case  related  by  Dr.  Dickinson,  '  Patli.  Soc.  Trans.'  vol.  xii.  p  229 
-'  '  Chn.  Soc.  Trans.'  vol.  vii.  p.  115. 
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iron  (5ij. :  si.)  I  tl"S  is  left  in  the  cyst  for  about  three  days,  the  cannula 
being  phiggecl  and  retained,  when  the  iron  is  allowed  to  escape,  and  the  part 
is  poulticed,  the  plug  being  still  retained  until  suppuration  is  fairly  esta- 
blished, when  it  may  be  removed.  I  have  followed  his  directions  with  mucli 
success  in  a  case  of  very  large  thyroid  cyst.  In  fibrocystic  bronchocelcs, 
after  the  cysts  have  been  thus  obliterated,  the  solid  part  is  treated  by  sub- 
cutaneous injection  of  iodine,  but  this  is  undeniably  dangerous.  These  cysts 
are  often  treated  by  seton — a  practice  which,  though  it  is  sometimes  very 
successful,  is  not  without  its  dangers.  Latterly  the  injection  of  thyroid 
tumours  with  ergotine,  or  with  the  fluid  extract  of  ergot,  has  been  tried, 
and  I  have  treated  a  few  cases  in  this  way,  but  hitherto  with  no  decisive 
benefit. 

Removal  of  In  some  cases  it  seems  to  me  justifiable  to  remove  such  tumours,  i.e.  either 
where  they  threaten  to  prove  fatal  by  great  and  mcreasing  pressure  on  the 
windpipe  or  other  structures  in  the  neck,  or  when,  as  in  my  case  (recorded  in 
the  '  Amer.  Journ.  of  Med.  Sci.'  Jan.  1873),  the  tumour  has  burst  and  the 
suppuration  is  exhausting  the  patient.  The  operation  is  a  formidable  one,  but 
has  often  been  performed  with  success.^  The  operation  is  best  performed  by 
very  free  incisions,  followed  by  a  careful  dissection,  in  which  all  the  large 
vems  (which  are  very  numerous)  are  divided  between  two  ligatm-es,  as  well 
as  the  thyroid  arteries  or  any  of  their  large  branches.  The  incision  should 
run  vertically  from  the  sternal  notch  to  the  upper  part  of  the  swelhng, 
whence  it  should  mcHne  outwards  as  far  as  may  be  necessary  towards  the 
ear  on  one  or  both  sides,  according  as  the  tumour  is  uni-  or  bi-lateral.  The 
superficial  veins  are  first  exposed,  tied,  and  divided.  Then  the  superior 
thyroid  artery  and  veins  are  secured,  and  the  other  vessels  as  they  appear. 
The  muscles  which  cover  the  tumour  are  to  be  freely  "divided.  As  the 
tumour  is  freed  from  its  connections  it  is  cautiously  lifted,  and  the  inferior 
thyroid  or  its  branches  are  tied.  The  recurrent  laryngeal  nerve  is  in  danger 
in  this  part  of  the  operation,  and  opinions  are  divided  as  to  whether  it  is 
better  to  tie  the  trunk  of  the  artery  as  far  away  from  the  tumour  as 
possible,  or  to  apply  ligatures  to  the  branches  as  they  enter  the  gland.  Sir 
W.  MacCormac  recommends  the  latter  course.  If  only  one  side  of  the 
thyroid  is  to  be  removed,  after  the  communicating  veins  are  secured  the 
isthmus  is  divided,  each  bleeding-point  being  tied.  Tracheotomy  may  become 
necessary,  but  should  only  be  performed  in  case  of  absolute  necessity,  for  it 
seems  to  complicate  the  case  much,  and  to  induce  putrefaction  of  the  wound. 

The  operation  is  a  dangerous  and  difficult  one,  requiring  good  hght  and 
ample  room,  and  should  be  conducted  with  great  deliberation.  The  great 
point  of  interest  at  present  in  connection  with  the  operation  of  comph  to 
extirpation  of  the  thyroid  body  is  the  probability  of  the  subsequent  occui  - 
renceof  a  condition  resembling  myxcedema,  and  to  which  Kocher  has  given  the 
name  of  cachexia  strumipriva.  Of  the  101  cases  referred  to  in  the  footnote 
Kocher  states  that  he  has  been  able  to  trace  eighteen  cases  and  personally 

'  See  especially  a  paper  by  Dr.  Greene  of  Portland,  Maine,  in  the  '  Amer.  Journ.  M(  1. 
Sci.'  Jan.  1871.  Dr.  P.  H.  Watson  ('Brit.  Med.  Journ.'  Sept.  25,  1875)  relates  the  history 
of  six  cases,  with  only  one  death.  Billroth  is  referred  to  by  Sir  W.  MacCormac  as  having' 
operated  in  68  cases  with  a  mortality  of  only  a  little  over  7  per  cent.,  and  Kocher  ml 
times  with  1.3  deaths.  A  very  interesting  pamphlet  on  this  subject  has  lately  been  pnl)- 
lished  by  M.  lliverdin  (extracted  from  the  '  Bevue  Medicate  de  la  Suisse  Eomande,'  April 
15, 1883),  containing  the  history  of  22  operations,  only  two  of  which  proved  fatal,  an'l 
very  valuable  data  as  to  their  after-progress,  and  as  to  the  indication  for  and  method  nf 
operating.    See  also  Sir  W.  MacCormac's  address  in  '  Brit.  Med.  Journ.'  Aug.  2,  1884. 
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examine  them.  In  only  two  was  the  health  perfect.  '  The  remammg  sixteen 
showed,  m  a  greater  or  less  degree,  symptoms  consisting  m  sensations  of 
fatigue,  weakness  and  weight  of  limbs,  pain  in  arms  and  legs,  feehng  of  cold 
in  the  extremities,  which  in  the  winter  swell  and  become  bluish-red  m 
colour.  The  mental  condition  is  duller,  especially  in  children  ;  their  power 
of  thinkuig  and  speech  slower.  This  slowness  of  speech  was  strikingly 
characteristic  of  nearly  aU  the  cases.  The  face,  hands,  and  feet  showed 
swelhngs,  lasting  an  hour  or  two,  often  most  notable  in  the  morning.  The 
eyehds,  more  especially  the  lower,  are  swollen,  and  the  face  generally  pufiy.' 
These  observations  throw  considerable  light  upon  the  subject  of  '  Myxoedema,' 
m  which  atrophy  of  the  thyroid  gland  has  been  observed  to  be  an  important 
characteristic. 

Ligature  of  the  thyroid  arteries  has  been  resorted  to  by  some  surgeons, 
with  a  view  to  curing  this  affection,  but  the  amount  of  success  which  has 
followed  the  operation  has  not  been  such  as  to  induce  surgeons  of  the  present 
day  to  practise  the  operation  to  any  large  extent.  Tillaux  recommends 
excision  of  the  isthmus  in  cases  of  bronchocele,  and  this  operation  has  been 
performed  and  advocated  by  Sydney  Jones  in  this  country.  ^  The  operation 
consists  in  exposing  the  isthmus  by  a  median  incision,  tying  it  at  either 
extremity,  and  excising  the  intermediate  portion.  Tt  has  been  said  to  be 
foUowed  by  atrophy  of  the  lateral  lobes,  but  the  rationale  of  the  proceeding  is 
not  very  intelligible. 

A  singular  malady  affects  the  thyroid  body,  amongst  other  parts,  which  is  Exoph- 
generally  called  exophthalmic  bronchocele,  from  the  protrusion  of  the  eyes,  gott^!° 
which  is  one  of  the  prominent  symptoms.  There  is  palpitation  of  the  heart, 
great  rapidity  of  the  pulse,  extreme  prominence  of  the  eyes,  and  a  large  soft 
pulsating  swelling  of  the  thyroid  body,  in  which  a  musical  bruit  can  often  be 
heard,  and  which  varies  greatly  in  size.  Another  promuaent  symptom  is  the 
jerking  pulse  in  the  carotid  arteries.  In  one  unfortunate  case  I  saw  both 
corneee  slough  and  the  eyeballs  wither  away  in  consequence  of  their  continued 
exposure.  This  form  of  bronchocele  is  sometimes  accompanied  by  organic 
disease  of  the  heart ;  otherwise  it  is  not  very  dangerous  to  life,  and  under 
proper  treatment  there  is  a  good  chance  of  recovery.  It  often  depends  in  some 
measure  on  mental  causes,  and  is  frequently  associated  with  irregular  men- 
struation. All  concomitant  circumstances  of  this  kind  being  ascertanied  and 
treated  as  best  may  be,  digitahs  and  iron  seem  to  be  the  most  promising  in- 
ternal remedies,  and  ice  to  the  thyroid  tumour  the  best  local  application. 
The  reader  is  referred  to  works  on  Medicine  for  a  fuller  account  of  this 
affection,  which  falls  more  commonly  under  the  physician's  care. 

Malignant  disease  occurs  in  the  thyroid  body  ;  but  it  is  very  rare.    Mr.  Cancer  of 
Haward'^  refers,  however,  to  a  few  cases  recorded  by  Mr.  Ctesar  Hawkins  body!''^^°"* 
and  other  authors;  but  the  disease  is  not  within  the  range  of  surgical 
treatment. 

'  'Brit.  Med.  Journ.'  August  2,  1884,  p.  231. 

2  '  Syst.  of  Sui-g.'  3rd  ed.,  vol.  iii.  p.  596.  : 
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CHAPTEE  XLII. 

DISEASES  OF  THE  SKIN  AND  ITS  APPENDAGES. 


It  seems  necessary  to  give  in  this  work  a  general  idea  of  the  diseases  of  tho 
skin,  although  the  subject  is  so  extensive,  and  the  practical  considerations 
connected  with  the  treatment  of  skin-diseases  are  so  very  numerous  and  com- 
pHcated,  that  it  is  quite  impossible  for  me  to  attempt  anything  here  beyond  the 
barest  outline,  and  this  chiefly  with  the  view  of  rendering  what  has  been  said 
in  previous  pages  intelligible.  But  in  order  to  acquire  a  useful  knowledge 
of  the  matter  and  to  be  able  readily  to  distinguish  the  various  eruptions  from 
each  other,  it  is  absolutely  necessary  to  study  these  diseases  in  the  Hving 
body,  comparing  the  eruptions  seen  in  the  out-patient  rooms  or  in  the  wards 
with  the  drawings  and  descriptions  which  are  given  in  approved  authors,  and 
with  the  models  to  be  found  in  the  Museum  of  the  College  of  Surgeons  and 
elsewhere. 

Affections  of  the  cutaneous  system  are  divided  into  those  of  the  skin 
itself  and  those  of  its  appendages,  the  hair,  nails,  and  cellular  tissue.  'We 
will  speak  first  of  the  eruptions  of  the  skin  itself. 

The  anatomical  classification  of  these  eruptions  is  the  most  obvious  and 
the  most  useful  m  practice —viz.  into  (1)  Exanthemata,  or  rashes;  (-2] 
Haemorrhages;  (3)  Vesicles  ;  (4)  Blebs;  (5)  Pustules;  (6)  Papules;  (7)  Scales; 
(8)  Tubercles  ;  (9)  Stains  ;  and  (10)  Parasites— to  which  certaui  conditions  are 
to  be  added,  named  '  Xerodermata,'  resulting  fi'om  unnatural  drj-ness  of  the 
skin. 


Exanthe- 
mata, or 
rashes. 


Roseola. 


Exanthemata— or  rashes— are  eruptions  characterised  by  the  oeeui'renct 
of  patches  of  skin  whicJi  are  injected  and  red,  and  thickened  in  consequence 
of  being  injected,  but  in  which  there  is  not  necessarily  any  inflammatory 
effusion.  The  epidermis  usually  desquamates  on  the  subsidence  of  an  exan- 
thematous  eruption. 

The  skin-eruptions  which  are  properly  classed  as  exanthemata  are  roseola 
and  erythema.  Urticaria  so  closely  resembles  some  varieties  of  erythema 
that  it  is  usually  described  along  with  it,  though  it  is  not  truly  an  cxantheui. 
Many  fevers  are  accompanied  by  exanthematous  eruptions ;  but  they  are 
not  spoken  of  here,  since  in  them  the  eruption  is  only  a  subordinate 
symptom. 

I  have  enumerated  and  described  the  varieties  of  erythema  in  a  previous 
chapter  (pp.  58,  59)  in  connection  with  erysipelas,  so  that  the  only  true  exan- 
thematous disease  left  for  description  here  is  roseola. 

This  arises  from  various  causes,  but  is  always  of  constitutional  origin.' 
It  is  characterised  by  small  rose-coloured  spots,  or  a  roseate  mottling  of  the 
skin.  Some  of  its  varieties  (E.  infantilis  and  R.  jcstiva)  approach  very 
nearly  in  character  to  the  eruption  of  measles,  and  are  accompanied  by  some 
fever  and  sore-throat,  but  are  not  marked  by  the  coryza  of  measles.  These 
varieties  sometimes  bear  the  name  of  '  morbilli  nothi  '—bastard  measles. 

'  'The  eruptions  proper  to  tj-phus  fever,  measles,  Geiraan  measles,  tyijhoid  fever, 
scarlet  fever,  and  cholera  are  in  reality  roseola.'— Bristowe. 
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Another  form  of  roseola  is  that  which  sometimes  precedes  the  small-pox 
eruption,  and  occasionally  that  of  cow-pox.  Roseola  also  is  fomid  in  gout 
.and  rheumatism.  Another  form  of  roseola  is  found  in  definite  rings — roseola 
annulata — hardly  to  be  distinguished  from  erythema  marginatum.  This 
is  merely  a  symptom  of  deranged  digestion.  In  fact,  all  these  varieties  of 
roseola  are  in  themselves  insignificant,  although  the  constitutional  condition 
on  which  they  depend  may  be  of  the  gravest  possible  import.  The  varieties 
of  roseola  which  constitute  substantive  diseases  require  only  attention  to 
the  state  of  the  digestive  organs,  and  m  infancy  to  that  of  the  dentition,  with 
moderate  purging  and  free  action  of  the  skin. 

In  young  persons,  especially  girls,  suffering  for  the  first  time  from  syphilis,  Syphilitic 
an  eruption  is  constantly  seen  which  is  classed  by  many  under  the  name  of 
roseola,  less  red  in  colour  than  the  non- syphilitic  varieties  of  the  disease, 
iind  nearly  allied  to  pityriasis.    Like  the  latter  eruption,  its  favourite  seat  is 
the  chest.    It  will  rapidly  disappear  mider  the  endermic  use  of  mercury. 

Urticaria,  or  nettle-rash,  is  usually  described  along  Avith  the  exanthemata.  Urticaria, 
though  not  properly  belonging  to  that  class  ;  since  in  urticaria  there  is  not 
only  redness  fading  on  pressure,  as  in  the  exanthematou3  eruptions,  but  also 
elevated  flat  patches  of  skin  called  wheals  or  'pomphi.'  These  wheals  are 
;seated  on  the  red  patch  of  skin,  and  they  testify  to  the  effusion  of  serum  into 
the  tissue  of  the  cutis,  just  as  the  wheals  which  occur  in  insect-bites  do,  and 
as  the  wheals  which  follow  a  lash  testify  to  effusion  into  the  substance  of  the 
skin.  These  wheals  thagie  and  burn  like  the  stings  of  nettles.  Urticaria  is 
excited  by  all  sorts  of  causes  which  disturb  digestion  :  errors  in  diet, 
especially  the  eating  of  shellfish  by  those  with  whom  it  acts  as  a  kind  of 
poison,  or  from  local  irritation  of  the  skin.  These  kinds  of  urticaria  are  acute 
and  transitory,  and  can  be  cured  by  the  withdrawal  of  their  causes,  an  emetic 
if  needful,  and  a  mercurial  purge.  There  are  other  varieties  of  urticaria 
which  are  chronic.  In  some  of  these  the  individual  wheals  disappear  while 
■others  come  out — U.  evanida  ;  in  others,  on  the  contrary,  they  are  persistent 
— U.  perstans  ;  other  minuter  differences  in  the  arrangement  and  size 
■of  the  wheals  are  expressed  by  the  terms  U.  conferta,  U.  tuberosa ;  and 
a  kind  in  which  the  causes  and  the  symptoms  of  urticaria  are  present,  the 
burning,  tinghng,  &c.,  but  no  wheals  are  seen,  is  called  U.  subcutanea.  In 
these  more  obstinate  cases  of  urticaria  the  first  care  is  to  soothe  the  irritation 
of  the  skin  by  some  wash.  Lemon-juice  or  vinegar  often  succeed.  Sir 
Erasmus  Wilson  prescribes  hydr.  perchlor.  gr.  v.-x.,  sp.  ros.  marini,  sp.  vin. 
tenuior.  aa,  §j.,  emuls.  amygdal.  amar.  |vj.  A  dilute  solution  of  prussic 
acid  and  almond  emulsion  is  often  very  grateful.  The  next  point  is  to 
discover  and  correct  any  error  in  diet  or  regimen,  and  to  try  the  effect  of 
copious  diaphoresis,  combined  with  change  of  air,  active  exercise,  and  sea- 
bathing. In  other  cases,  arsenic,  quinine,  colchicum,  or  alkaline  medicines 
have  acted  beneficially. 

The  haemorrhagic  diseases  of  the  skin  are  purpura  and  scurvy.    Purpura  H«mor- 
is  characterised  by  spots  (petechife)  or  large  patches  (vibices)  of  ecchymosis  pll'^^'^^'^ 
under  the  skin,  which  are  easily  distinguished  from  every  other  form  of  spot  Scorbutus, 
by  their  persistence  under  pressure,  and  by  their  changing  colour  with  time, 
as  bruises  do.    Purpura  hsemorrhagica  is  a  severer  form  of  the  disease,  in 
which  blood  exudes  from  the  mucous  cavities,  as  in  hfemophilia  (p.  90). 
Purpura  is  merely  a  symptom  of  some  disorder  of  the  health  or  the  blood, 
.and  its  treatment  must  depend  on  a  thorough  knowledge  of  its  cause. 
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SKIN-DISEASE  8. 


Vesiculffi. 


Sudnniina 
and  milia- 
ria. 


Eczema. 


Syphilitic 
eczema. 


Without  this  tlie  ordinary  astringents  and  hiBmostatics  will  be  prescribed  ii) 
vain. 

Scurvy  is  a  specific  disease,  and  in  no  other  sense  a  disease  of  the  skin 
than  that  one  of  its  symptoms  is  subcutaneous  hn3morrhage  in  the  form  of 
vibices  and  petechi£e,  just  as  the  bleeding  of  the  gums  is  another  and  still 
more  prominent  symptom. 

A  vesicle  is  a  small  elevation  of  the  epidermis,  which  is  separated  from 
the  true  skin  by  the  effusion  between  them  of  a  clear  serum.  This  is  usually 
the  result  of  inflammation,  and  accordingly  the  neighbouring  sldn  is  generally 
seen  to  be  red  and  congested. 

The  vesicular  eruptions  are  sudamina,  miharia,  eczema,  and  herpes. 

The  two  first  fall  within  the  province  of  the  physician,  sudamma  being 
the  small  clear  vesicles  which  appear  in  the  course  of  certain  fevers,  appa- 
rently only  as  the  result  of  obstruction  of  the  sweat-ducts,  and  vanish  in  a 
day  or  two.  Miharia  are  vesicles  which  are  found  in  acute  rheumatism,  and 
in  children  or  adults  with  very  tender  skin  in  the  summer  months,  often 
mixed  with  roseola,  and  display  more  distinct  traces  of  inflammation  than 
sudamina  do,  being  surrounded  by  a  red  halo,  and  easily  passing  on  to 
suppuration.  In  some  cases  a  fever  accompanied  by  miliary  vesicles  (mihary 
fever)  prevails  as  an  epidemic. 

Eczema  is  the  commonest  of  all  skin-diseases.  It  is  characterised  by  the 
eruption  on  patches  of  inflamed  skin  of  a  thick  crop  of  small  vesicles, 
together  with  scattered  vesicles,  each  surrounded  by  its  halo  of  vascularity, 
but  unaccompanied  by  any  diffused  inflammation  of  the  ski]i.  The  vesicles 
burst,  and  the  epidermis  then  may  form  scabs  or  scales  on  the  surface,  so  that 
the  eruption  in  this  state  may  appear  to  be  squamous  ;  or,  on  the  other  hand, 
the  fluid  in  the  vesicles  may  become  jjurulent,  and  then  the  eruption  will 
resemble  the  pustular— impetigo.  Successive  crops  of  vesicles  may  make 
their  appearance  as  the  former  die  away.  The  fluid  is  strongly  alkahne  in 
reaction,  and  often  as  it  oozes  away  it  seems  to  scald  or  burn  the  skin,  and 
a  smarting  sensation  in  the  parts  often  accompanies  the  eruption  and  justifies 
its  appellation.  It  is  a  very  common  eruption  on  the  leg,  and  is  often 
accompanied  by  an  ulcer— the  eczematous  ulcer  above  described  (p.  420). 
Eczema  is  often  nearly  allied  to  gout,  and  the  urine  accordingly  will  be  found 
to  contain  hthic  acid  or  oxalate  of  lime. 

^  Varieties  of  eczema  are  described  by  Hebra  without  any  vesicular  eruption 
—i.e.  a  diffused  inflammation  of  the  skin  resembling  eczema  in  its  constitu- 
tional complications  (or  rather  causes)  and  in  its  seat,  but  characterised  by 
the  separation  of  the  epidermis  from  the  skin  in  papules,  scales,  or  pustules, 
instead  of  vesicles.  The  papular  form  would  be  classed  by  others  as  lichen 
eczematodes,  the  scaly  as  pityriasis  rubra,  the  pustular  as  impetigo  or  eczema 
impetiginodes  ;  but  the  differences  are  obviously  immaterial. 

The  recognised  varieties  of  eczema  are  E.  simplex,  when  the  inflamma- 
tion of  the  neighbouring  skm  is  not  severe;  E.  rubrum,  when  the  skin  is 
much  inflamed  ;  and  E.  impetiginodes,  when  the  vesicles  rapidly  suppurate 
or  are  mixed  with  pustules.  Hebra  describes  a  form  as  E.  marginatum, 
which  is  by  many  writers  considered  to  be  syphilitic,  and  there  is  no  question 
that  eczema  may  appear  as  a  secondary  syphilitic  eruption,  though  it  is  not 
a  common  symptom  of  syphilis. 

Eczema  appears  at  all  periods  of  life  and  in  all  parts  of  the  body.  '  The 
face,  the  hairy  scalp,  and  the  skin  behind  the  ears  are  all  common  seats  of 
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eczema ;  but  there  is  no  part  of  the  trunk  or  extremities  which  it  may  not, 
nay,  does  not,  frequently  affect.  Before  and  during  the  first  dentition ,  eczema 
is  by  far  the  most  common  of  the  diseases  of  the  scalp.'— Jenner.  It  is 
never  contagious. 

Its  causes  are  constitutional  and  local ;  the  latter  depending  sometimes 
on  the  irritation  of  itch,  or  parasitic  animals,  or  on  that  of  the  material  in 
which  the  patient  works,  as  the  '  bakers'  itch.'  These  varieties  are  the  most 
easily  cured  by  withdrawing  the  irritation  on  which  the  disease  depends.  The 
kinds  of  eczema  which  depend  on  gouty,  strumous,  diabetic,  and  other  con- 
stitutional conditions  are  often  excessively  obstinate. 

The  treatment  will  consist  in  the  first  place  in  discovering  and,  if  possible, 
counteracting  the  causes  on  which  the  inflammation  depends,  then  in  dimin- 
ishing the  inflammation  of  the  skin  by  soothing  and  slightly  astringent 
lotions  or  ointments,  accompanied,  of  course,  by  suitable  position  of  the  parts, 
with  moderate  purgation  and  an  antacid  regimen  if  the  condition  of  the  urine 
indicates  it ;  and  in  the  more  chronic  condition,  when  the  disease  approaches 
more  to  the  scaly  eruptions,  by  the  appHcation  of  some  of  the  tarry  substances 
(such  as  the  ung.  picis  hquidfe  or  the  petroleum  Barbadense),  with  a  course 
of  arsenic.  If  syphilis  be  present  or  suspected,  a  mild  and  prolonged  course 
of  mercury  or  mercurial  fumigation  should  be  tried.  When  the  scalp  is 
affected,  the  hair  must  be  most  thoroughly  and  carefully  removed  with 
scissors,  and  the  scales  and  scabs  detached  by  a  cap  of  gruel  or  a  bread-and- 
milk  poultice  or  linseed  oil ;  after  which  Hebra  recommends  the  application 
of  Hquid  pitch  if  there  is  not  much  inflammation.  While  the  eruption  is  in 
the  '  weeping '  stage  the  discharge  must  be  absorbed  by  blotting-paper,  or 
wet  strapping,  or  soda  lotion  (sodte  subcarbouat.  5ij.  aqute  Ojss.). 

Herpes  is  an  eruption  of  vesicles  situated  in  small  groups  on  slightly  in-  Herpes, 
flamed  skin.  It  differs  from  eczema  in  many  respects,  chiefly  in  the  fact 
that  the  vesicles  form  a  far  more  prominent  feature  of  the  eruption  than  in 
eczema,  and  the  inflammation  of  the  skin  is  far  less  marked.  The  vesicles 
are  usually  larger  than  in  eczema,  and  the  fluid  which  they  contain  is  less 
alkaline.  There  is  also  no  connection  with  chronic  constitutional  disease,  or 
with  any  abiding  local  irritation,  such  as  is  constantly  found  in  eczema. 

The  varieties  of  herpes  are  as  follows  : — 

Herpes  labialis  is  a  very  common  affection  which  occurs  sometimes  from 
cold,  but  often  with  no  affection  of  the  health  whatever.  The  vesicles  become 
more  or  less  pustular,  then  crack,  and  the  scabs  fall  off  and  leave  the  skin 
below  a  little  irritable  for  a  few  days,  the  whole  affair  being  generally  over  in 
about  a  week.  The  prepuce  is  another  common  seat  of  herpes,  and  when 
these  Uttle  cracks  occur  after  a  suspicious  connection  they  often  cause  the 
patient  much  alarm.  Their  number  and  their  perfectly  superficial  situation 
will  disclose  their  nature,  and  the  application  of  a  little  mild  mercurial  oint- 
ment will  in  a  few  days  remove  all  cause  for  apprehension.  No  treatment  is 
required  for  these  simple  forms  of  herpes  beyond  a  purge,  some  care  in  diet, 
and  the  use  of  citrine  ointment,  or  an  ointment  of  grey  oxide  of  mercury, 
gr.  x,-xv.  to  the  oz.  Lemon -juice  is  a  favourite  application  in  herpes  labialis, 
and  there  are  a  thousand  domestic  remedies  for  what  is  after  all  a  sponta- 
neously curable  affection. 

Another  form  of  herpes  follows  the  distribution  of  one  of  the  sensory 
nerves,  and  is  often  complicated  by  severe  neuralgia  of  that  nerve.  The  best 
known  example  is  herpes  zoster,  or  shingles  {cingulum,  a  girdle),  which  follows 
the  distribution  of  one  of  the  intercostal  nerves,  extending  from  the  back  to 
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the  sternum.'  This  is  generally  preceded  by  some  fever  and  severe  pain  in 
the  part,  and  often  neuralgia  persists  in  the  part  for  some  time  afterwards. 
In  some  few  cases  the  herpetic  patches  ulcerate,  or  even  slough.  Tlie  erup- 
tion runs  its  course  in  about  a  fortnight,  and  is  said  seldom  to  affect  the  same 
individual  twice.  It  requires  in  itself  no  treatment  beyond  a  purge  and  some 
soothing  application.  The  neuralgia  which  it  leaves  behind  may  require 
prolonged  and  careful  management.  Other  forms  of  neuralgic  herpes  occur 
in  the  face,  following  the  distribution  of  the  fifth  nerve,  and  sometimes  com- 
plicated with  iritis,  and  in  other  nerves  also,  but  more  rarely. 

Herpes  phlyctenodes  is  a  variety  found  on  the  face,  in  which  the  vesicles 
are  unusually  large.  H.  iris  is  a  rare  variety,  in  which  there  is  a  ring  of 
vesicles  arranged  around  a  central  one,  and  each  surrounded  by  concentric 
circles  of  various  shades  of  red.  It  is  found  usually  on  the  back  of  the 
hand. 

H.  circinnatus  is  when  the  eruption  occurs  in  a  red  ring  and  spreads  from 
the  centre.  Sometimes  the  vesicles  are  large,  and  it  runs  the  ordinary  course 
of  herpes  in  other  parts,  disappearing  in  about  a  fortnight.  But  the  form 
of  the  disease  in  which  the  vesicles  are  so  minute  that  they  often  pass  un- 
noticed, and  the  eruption  appears  to  be  of  a  furfuraceous  character,  is  exceed- 
ingly obstinate,  and  is  one  of  the  eruptions  known  in  popular  parlance  as 
'  the  rmgworm.'  It  occurs  on  the  face,  trunk,  and  extremities,  and  is  con- 
tagious ;  is  often  mixed  with  the  parasitic  disease— tinea  tonsurans — on  the 
scalp  ;  and  its  secretions  seem  to  afford  a  nidus  in  which  the  parasite  grows. 
The  eruption  spreads  centrifugally  ;  the  original  ring  disappearing  and  giving 
place  to  a  larger  one,  and  so  on.  Its  causes  are  local,  and  it  is  curable  by 
local  treatment— the  apphcation  of  strong  astringents,  as  sulphate  of  iron 
or  gaUic  acid— of  strong  acetic  acid,  nitrate  of  silver,  or  blistering  fluid. 

Bullae.  A  bulla  or  bleb  differs  from  a  vesicle  only  m  size.    It  is  a  cavity  between 

the  skin  and  epidermis  filled  with  serous  fluid. 

The  bullous  eruptions  are  two— pemphigus  and  rupia. 

Pemphi-  Pemphigus,  otherwise  caUed  pompholyx,  is  an  eruption  of  large  buUffi, 

often  in  small  numbers,  sometimes  even  sohtary,  wdth  httle  or  no  inflamma- 
tion around  them,  attaining  in  some  cases  an  enormous  size,  and  containing 
pure  serum,  alkaline  at  first,  which  may  turn  acid  and  become  puriform. 
The  bulla3  burst  and  the  epidermis  dries  down  into  a  scab,  while  fresh  bullie 
probably  form. 

^ei?hi-us  Pemphigus  is  sometimes  due  in  infancy,  no  doubt,  to  congenital  sj'philis, 
pemp  igus.  ^Y^is  is  distinguished  from  the  ordinary  eruption  by  appearing  on  the  feet 
and  hands,  and  in  some  other  cases  it  may  be  a  tertiary  symptom  in  later 
life.  It  occurs  also  as  an  acute  disease  attended  with  a  febrile  disturbance— 
febris  bullosa.  It  also  occurs  in  an  acute  form  in  old  and  cachectic  persons  ; 
but  more  commonly  it  is  a  chronic  eruption,  and  depending  on  visceral 
disease. 

The  treatment  must  be  directed  mainly  to  the  constitutional  condition. 
In  the  syphilitic  variety  iodide  of  potassium  is  indicated,  with  generous  diet 
and  opium.  In  cachectic  persons  the  treatment  must  vary  with  the  nature 
of  the  cachexia. 

The  blebs  should  be  pricked,  the  part  pencilled  with  a  strong  solution  of 
nitrate  of  silver  (  5j.  :  gj.),  and  after  the  cuticle  has  been  thus  hardened  into  a 

'  In  some  cases  it  is  found  in  the  co^rse  of  the  intercosto-humeral  branch  as  well  as 
the  intercostal  trunk. 
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scab  this  should  be  detached  by  a  i^oultice.    If  the  cutis  be  ulcerated  below, 
the  ulcer  should  be  stimulated  with  nitrate  of  silver. 

Rupia  originates  as  a  bullous  eruption,  the  bullae  being  comparatively  small  Riipia. 
and  seated  on  an  inflamed  base  ;  but  the  contents  of  the  bullae  soon  become 
purulent,  and  the  pus  dries  up  into  a  rough,  coarse,  prominent  scab  which 
remains  attached  for  some  time,  and  when  it  falls  off  leaves  a  circular  ulcer 
— the  rupial  ulcer.  Sometimes  the  ulcer  spreads  without  any  falling  off  of 
the  scab,  and  then  a  larger  scab  forms  under  the  original  one  and  raises  it  up, 
and  so  on  until  a  projecting  mass  of  scab  is  formed  like  a  limpet-shell.  This 
variety  is  called  R.  prominens.  Other  varieties  are  R.  escharotica,  marked 
by  a  spreadmg  or  phagedsenic  condition  of  the  rupial  ulcer,  and  R.  gangrae- 
nosa,  when  the  surface  of  the  ulcer  sloughs. 

Rupia,  particularly  the  R.  prominens,  is  a  frequent  symptom  of  tertiary  Syphilitic 
syphilis,  especially  in  cachectic  or  dissipated  persons,  but  it  occurs  also  in  '"l^'"' 
other  conditions  of  general  cachexia. 

In  its  second  stage,  when  the  contents  of  the  bullae  have  become  purulent, 
it  is  hardly  to  be  diagnosed  from  ecthyma,  except  by  the  more  decided  inflam- 
mation round  the  j)ustules  in  the  latter  disease.  Later  on,  the  prominence 
of  the  scab  in  rupia  is  plainly  distinguished  from  the  sunken  adherent  scab 
of  ecthyma. 

The  treatment  of  all  forms  of  rupia  must  be  by  support  and  stimulants  ; 
for  the  patients  are  always  broken  down  in  health.  In  the  syphilitic  variety, 
rest,  shelter,  equable  temperature,  good  diet,  opium,  and  sarsaparilla  should 
IDrecede  any  specific  treatment.  Then  iodide  of  potassium  may  be  administered 
for  a  long  time,  followed  by  mild  mercurial  fumigation.  In  other  cases  various 
ionics  and  stimulants  will  be  found  serviceable.  In  the  earlier  stage  of  the 
eruption  the  buUte  should  be  punctured  at  once.  When  scabs  are  formed  they 
should  be  removed,  and  the  exposed  surface  dressed  with  some  stimulant. 

A  pustule  is  a  small  collection  of  pus  under  the  epidermis,  and  generally  Pusuilte. 
seated  in  the  substance  of  the  true  skin.  '  The  inflammation,  on  which  the 
formation  of  pus  depends,  extends  some  depth  into  the  cutis,  so  that  the 
collection  of  pus  which  constitutes  the  pustule  is  situated  in  the  cutis,  and 
not  merely  on  it  immediately  beneath  the  cuticle.'  Pustules  are  divided  uito 
three  sorts,  viz.  2^sydracicB,  in  which  the  pustule  forms  in  a  hair-follicle,  and 
the  hair  is  seen  passing  through  the  pustule,  the  skin  aromid  being  inflamed  ; 
phbjzacicB,  which  are  rather  large  collections  of  pus  seated  on  mflamed  bases, 
which  burst  and  form  thin  brown  scales  ;  and  achores,  which  are  small  pus- 
tules, usually  in  considerable  numbers,  with  much  redness  of  the  inter- 
vening skin.  Their  secretion  dries  up  into  thick  yellow  crusts  like  dried 
honey.  They  are  formed  by  the  inflammation  of  the  hair  and  sebaceous 
folhcles. 

Impetigo  and  ecthyma  are  the  only  diseases  which  are  to  be  described 
here.  Equinia  and  variola  are  added  in  the  formal  classifications,  but  the 
former  is  a  special  lesion  treated  of  elsewhere  (p.  84),  and  the  latter  is  not 
properly  a  skin-disease. 

Impetigo  is  almost  as  common  a  disease  as  eczema.  It  is  characterised  Impetigo, 
by  a  copious  eruption  of  pustules,  both  psydracine  and  achores,  and  by  the 
thick  honey-like  crusts  which  they  leave,  as  well  as  by  the  glandular  enlarge- 
ment which  always  (according  to  Sir  W.  Jenner)  accompanies  the  eruption. 
The  seat  of  the  suppuration  is  in  the  hair-follicles,  at  any  rate  in  the  great 
majority  of  cases  ;  though  in  some  instances  impetigo  may  be  found  in  places 
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where  there  is  no  hair,  as  beneath  the  nails.'  The  connection  between  eczema 
and  impetigo  is  a  very  close  one.  True  impetigo  often  follows  eczema,  and 
often  also  a  mixture  of  the  two  eruptions  is  met  with  ;  the  vesicles  of  eczema 
either  suppurating  rapidly,  or  being  mixed  in  places  with  the  pustules  of 
impetigo.  To  this  form  of  eruption  the  name  eczema  impetiginodes  is  properly 
applied. 

Impetigo  is  divided  into  a  great  number  of  species  derived  either  from  its 
seat  (I.  capitis,  faciei,  &c.)  ;  from  the  arrangement  of  the  pustules — I,  sparsa, 
I.  figurata,  where  the  pustules  are  ai)proximated  on  a  defined  patch  of  i)ifiamed 
skin  ;  from  the  nature  of  the  crusts  left— I.  larvalis,  when  the  face  is  covered 
by  a  thick  crust  like  a  mask ;  I,  scabida,  an  obstinate  affection  seen  in  the 
lower  limbs  of  adults,  and  often  combined  with  anasarca  ;  I.  granulata,  when 
the  crust,  after  separating  from  the  skin,  remains  attached  as  a  small  lump 
to  the  hair  ;  or  from  the  course  of  the  disease— I.  acuta,  I.  chronica.  These 
are  only  some  of  the  many  subdivisions  which  have  been  made  of  this 
eruption.  Impetigo  is  in  some  measure  contagious,  i.e.  the  disease  may  be 
implanted  by  means  of  the  pus  from  the  pustules  or  crusts.  Thus  it  may 
be  transferred  from  one  child  to  another  by  wearing  the  same  cap.  Its 
contagion,  however,  is  conveyed  by  actual  contact,  not  through  the  air,  as  a 
fungus  may  be  carried. 

Impetigo  capitis,  one  of  the  most  common  varieties  of  the  disease,  is  still 
sometimes  called  Porrigo— a  term  used  by  Willan  and  Bateman  in  a  somewhat 
indefinite  manner.  It  is  well,  therefore,  to  explain  that,  as  Sir  W.  Jenner  says, 
'  Willan  figures  six  varieties  of  his  genus  porrigo  ;  of  these,  P  larvahs  and  P. 
favosa  are  merely  varieties  of  impetigo.  P.  furfurans  is  a  species  of  eczema, 
P.  scutulata  is  tinea  tonsurans.  P.  lupinosa  is  tinea  favosa,  and  P.  decalvans 
is  tinea  decalvans.'  But  that  Willan's  description  is  not  absolutely  clear 
may  be  inferred  from  the  fact  that  other  recent  writers  interpret  these  terms 
somewhat  differently. 

Impetigo  occurs  as  a  syphilitic  eruption,  but  is  not  a  common  one,  and 
usually  ■  in  persons  whose  general  health  is  bad.  It  is  remarkable  for  the 
large  extent  of  its  patches,  and  is  usually  mixed  with  syphilitic  tubercle. 

Other  causes  of  impetigo  are  the  irritation  of  the  hands  by  sugar—'  grocers' 
itch  ' — the  irritation  of  dirt  or  stone-grit ;  and  of  lice  in  the  head.  Equinia 
is  only  a  variety  of  this  local  impetigo. 

The  distinctive  characters  between  impetigo  and  sycosis  are  given  below 
(p.  917).  From  ecthyma  it  may  be  distinguished  by  the  smaller  size  of  the 
pustules  in  impetigo,  and  by  their  having  no  base  ;  fi-om  fa^^^s,  by  the  absence 
of  any  parasite  ;  from  eczema,  by  the  impHcation  of  the  hair-follicles. 

Its  treatment  should  be  to  cut  the  hair  off  as  completely  as  possible  and 
remove  the  crusts  by  poulticing,  and  then  apply  some  slightly  stimulating 
ointment—*  ung.  zinci,  ung.  hydr.  nitratis,  ung.  hydr.  nitr.  oxydi,  ung.  sulph. 
iod.,  and  ung.  sulph.  hypochlor.  are  all  occasionally  useful,  and  one  will 
sometimes  answer  when  the  others  have  failed,  and  without  the  reason  being 
apparent.' 

But  combined  with  this  local  treatment  must  be  general  regunen  and 
medicine  appropriate  to  the  individual  case.  Alteratives  and  tonics  are  almost 
always  required,  quinine  being  the  most  useful.  Change  of  air,  sulphurous 
waters,  and  sulphur  baths— especially  when  the  disease  is  syphiUtic— are  often 
of  great  service. 

Ecthyma  is  a  disease  difficult  to  distinguish  from  the  early  stage  of  rupia, 

'  See  Nayler,  op.  cit.  p.  170. 
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if  indeed  there  be  any  distinction.  Many  authors  (e.g.  Mr.  Nayler)  include 
the  two  eruptions  in  a  common  description  ;  others,  as  Dr.  Bristowe,  regard 
ecthyma  as  being  another  form  of  impetigo.  Ecthyma  consists  in  an  erup- 
tion of  large  phlyzacious  pustules  on  a  xed,  elevated,  and  indurated  base, 
which  burst  and  leave  a  brown  scab.  When  this  separates  a  red  mflamed 
portion  of  cutis,  or  a  small  ulcer,  is  left.  The  pustules  and  crusts  are  never 
so  large  as  those  of  rupia  are,  nor  do  the  latter  assume  the  prominent  ad- 
herent shape  of  rupia.  It  is  a  cachectic  affection,  frequently  depending  on 
syphilis  ;  often  preceded  by  burning  pain  hi  the  part  from  which  the  pustules 
afterwards  spring.  The  usual  duration  of  the  disease,  when  due  simply  to 
depression  of  the  general  health,  is  only  about  a  fortnight ;  but  it  is  apt  to 
recur  or  to  propagate  itself  in  the  form  of  a  constant  succession  of  crops  of 
pustules,  and  so  becomes  chronic.  In  the  variety  which  is  complicated  with 
purpura  (E.  luridum),  the  pustules  are  surrounded  with  an  areola  of  a  purple 
colour,  hi  consequence  of  haemorrhage.  The  eruptions  which  follow  on  the 
irritation  of  tartar  emetic  or  sugar  applied  to  the  skin  are  variously  classed 
as  impetigo  or  ecthyma,  according  as  the  affection  of  the  hair  follicle  is  or  is 
not  regarded  by  the  classifier  as  an  essential  character  of  impetigo. 

Little  local  treatment  is  required  hi  ecthyma.  The  crusts  should  not  be 
detached,  as  they  protect  the  skin  below.  The  part  should  be  defended 
from  friction  or  irritation  by  some  simple  ointment,  and  the  same  general 
treatment  pursued  as  in  rupia. 

A  papule,  or  pimple,  is  an  elevation  of  the  cutis  covered  by  its  cuticle  ;  Papulae, 
the  elevation  being  due  to  effusion  of  inflammatory  lymph  into  the  substance 
•of  the  true  skui. 

A  pimple  differs  from  a  vesticle  not  so  much  in  its  cause  as  in  its  extent 
of  development.  Both  are  due  to  inflammatory  effusion  in  the  substance  of 
the  skin  :  when  this  effusion  separates  the  epidermis  from  the  cutis  a  vesicle 
results ;  when  it  is  confined  to  the  substance  of  the  cutis  the  result  is  a 
papule.  Hence  some  excellent  dermatologists  (among  whom  I  may  refer  to 
Dr.  Bristowe  •)  consider  all  the  following  papular  eruptions  as  only  different 
forms  of  the  same  disease  as  eczema. 

The  diseases  classed  as  papular  are  strophulus,  lichen,  and  prurigo. 

Strophulus,  the  common  '  red-gum,'  is  a  disease  of  infancy  characterised  Strophulus 
by  the  eruption  of  small  pimples,  usually  red,  and  close  together,  S.  confertus 
— sometimes  white  and  rather  large,  S.  candidus'^ — sometimes  with  red  spots 
intermixed,  S.  iiitertinctus.  The  eruption  is  generally  due  to  disorder  of  the 
bowels  or  irritation  about  the  gums,  and  is  accompanied  by  slight  itching  in 
most  cases  ;  sometimes,  in  S.  confertus,  by  a  good  deal  of  distress  from  irri- 
tation and  cracking  of  the  skin.  It  will  in  most  cases  subside  in  a  few  days 
with  some  aperient,  and  attention  to  the  state  of  the  gums  and  of  the  diges- 
tion. Care  should  be  taken  not  to  confound  this  fugacious  affection  with 
the  permanent  lichen  of  congenital  syphihs  (see  p.  414),  and  not  to  mistake 
flea-bites  or  irritation  of  the  skui  from  dirt  for  strophulus. 

Lichen  is  characterised  by  the  eruption  of  a  large  number  of  red  prominent  Lichen, 
hard  papules  which  retain  their  shape,  and  to  a  great  extent  their  colour, 

>  See  the  chapter  on  Diseases  of  the  Skin,  in  Bristowe's  '  Theory  and  Practice  of 
Medicine.' 

*  There  is  an  eruption  of  larger  white  papules  called  S.  albidus,  which,  however,  has 
-been  shown  to  be  a  form  of  acne,  the  elevations  being  really  distended  sebaceous 
follicles. 
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under  pressure.  There  is  often  some  itching  and  tingling  about  the  part, 
and  occasionally  so  much  febrile  disturbance  that  it  is  taken  for  an  attack  of 
measles.  It  is  sometimes  mixed  with  urticaria  (L.  urticatus),  the  papules 
becoming  apparent  as  the  wheals  subside.  It  is  a  frequent  syphilitic  erup- 
tion, generally  in  the  earlier  stages  of  the  constitutional  affection,  often  be- 
Sypliilitic  coming  tubercular  in  its  p}'ogress.  Syphilitic  lichen  is  known  by  its  coppery 
colour,  its  appearance  in  curved  figures  (L.  gyratus),  its  occasional  presence 
on  the  soles  of  the  feet,  especially  in  infants,  its  tendency  to  crack  at  the 
base,  and  the  history  or  concomitant  symptoms  of  syphilis. 

Other  forms  of  lichen  are  the  L.  tropicus,  or  '  prickly  heat,'  a  familiar  dis- 
ease in  hot  countries,  and  often  seen  here  in  hot  summers,  though  in  a  milder 
form  ;  L.  circumscriptus,  wher6  the  pimples  appear  in  defined  patches  ;  L. 
pilaris,  where  each  papule  is  found  on  a  hair  follicle,  and  has  a  hairrumiing 
through  it ;  L.  agrius,  characterised  by  the  numerous  hard  rough  pimples, 
generally  on  the  face,  where  the  skin  feels  like  a  nutmeg-grater,  and  by  the 
excessive  itching ;  L.  lividus,  a  step  between  lichen  and  purpura,  where  the 
pimples  are  dusky  red  or  livid,  and  purpuric  spots  may  be  interspersed,  show- 
ing much  cachexia  and  generally  occurring  in  old  broken-down  patients ;  and, 
finally,  the  L.  ruber  of  Hebra,  in  which  large  portions  of  the  skin  become 
inflamed  and  thickened,  with  a  copious  eruption  of  dark  red  papules  on  it,  the 
thickening  of  the  skin  impeding  motion,  and  the  disease  generally  running 
on  to  a  fatal  termination. 

Simple  cases  of  lichen  will  be  cured  by  purgatives,  the  avoidance  of  all 
sources  of  heat,  simple  unstimulating  diet,  and  tepid  or  cold  bathing,  muci- 
laginous baths  being  most  to  be  recommended.  In  the  chronic  forms  arsenic 
(as  in  other  dry  eruptions)  is  of  the  greatest  service.  The  sj^hilitic  variety 
is  under  the  control  of  mercury,  and  Mr.  Nayler  regards  mercury  in  small 
doses  as  being  of  service  in  all  forms  of  lichen.  The  itching  is  allayed  by 
sponging  the  parts  with  vinegar  or  lemon-juice,  and  anointing  them  with 
dilute  citrine  ointment,  or  by  a  prussic  acid  lotion — 5jss.  or  5ij.  of  the  dilute 
acid  to  six  oimces  of  almond  emulsion,  or  of  rose-water  to  which  a  drachm  of 
liq.  potassae  may  be  added, 
'rurigo.  Prurigo  is  an  eruption  characterised  by  its  itching,  and  by  the  presence  of 

flattened  papules  so  much  the  colour  of  the  skin  as  to  be  with  difiiculty  per- 
ceived in  some  cases.  The  itching  is  increased  by  any  stimulant  or  by  heat, 
so  that  it  often  becomes  intolerable  in  bed.  Prurigo  is  often  mixed  with  urti- 
caria. Sometimes  there  is  a  sensation  as  of  insects  crawling  over  the  skin, 
P.  formieans.  Old  persons  suffer  from  prurigo,  which  is  then  called  P.  senilis, 
and  is  often  very  obstinate.  In  younger  subjects  it  usually  disappears  in  a 
short  time.  There  is  no  doubt  that  in  many  cases  the  complaint  is  caused 
by  the  presence  of  lice,  and  such  cases  may  be  cured  at  once  by  destroying  or 
baking  the  clothes,  and  by  free  bathing  and  the  application  of  the  white  pre- 
cipitate ointment.  There  are  other  cases  in  which  the  prurigo  is  local,  usually 
about  the  genitals  or  anus — P.  podicis,  vulvie,  scroti,  &c.  In  these  cases 
the  designation  is  usually  a  misnomer.  The  disease  should  be  called  pruritus, 
for  there  is  intolerable  itching,  so  that  the  patient  is  sometimes  withdrawn 
from  society  by  the  impossibility  of  abstaining  from  scratching  the  part,  but 
no  pimples  can  be  seen.  Prurigo,  or  pruritus,  is  also  sometimes  a  sequela  of 
another  eruption,  i.e.  intolerable  itching  in  the  part  is  left  after  the  previous 
eruption  has  disappeared.    This  is  most  common  after  eczema  and  scabies. 

The  first  principles  of  treatment  in  prurigo  are  precisely  similar  to  those  in 
lichen.    The  patient's  bowels  must  be  cleared,  his  digestion  regulated,  and  all 
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causes  of  heat  and  irritation  avoided.  In  pruritus  ani,  vulvae,  &c.,  any  un- 
natural condition  which  can  be  detected  must  be  remedied.  The  former  some- 
times depends  on  ascarides,  or  on  fissure  ;  the  latter  on  the  presence  of  a  vas- 
cular tumour  of  the  meatus,  or  on  the  habit  of  self-abuse.  The  most  various 
local  applications  are  in  use  and  appear  of  advantage  ;  of  these  the  mercmial 
lotions  and  ointments,  or  lotions  of  sulphuret  of  potassium,  sulphur  baths 
and  ointments,  and  prussic  acid  lotions  have  the  greatest  reputation.  What- 
ever is  found  best  to  allay  the  itching  should  be  kept  at  hand  for  immediate 
application  when  the  patient  becomes  warm  in  bed,  and  he  should  abstain 
as  much  as  possible  from  scratching. 

Squamae,  or  scales,  are  collections  of  dry  epithelium,  loosely  connected  to  Squama, 
the  subjacent  skin,  so  that  they  may  be  easily  rubbed  off. 

The  squamous  diseases  are  pityriasis  and  psoriasis.  One  form  of  pity-  Pityriasis 
riasis  due  to  the  presence  of  a  parasite  has  already  been  spoken  of  as  chloasma. 
The  characteristic  of  pityriasis  is  the  smallness  of  the  scales,  like  those  of 
bran,  and  the  ease  with  which  in  most  cases  they  fall  off.  The  common 
pityriasis,  or  dandriff'  of  the  scalp,  is  the  most  famihar  example  of  the  disease. 
Pityriasis  is  also  often  produced  by  drying  the  skin  imperfectly  after  washing 
and  then  exposing  it  to  the  sun  or  wind.  In  these  cases  the  skin  is  often  a 
good  deal  reddened,  and  the  disease  is  then  called  P.  rubra.  Pityriasis  has 
the  closest  relation  to  roseola,  and  is  regarded  by  Dr.  Bristowe  as  merely  the 
desquamative  stage  of  that  eruption. 

In  the  treatment  of  pityriasis  the  object  is  to  slightly  astriuge  the  vessels 
of  the  skin  and  soften  the  epidermis,  protecting  the  part  from  any  irritation 
by  some  mild  ointment.  Borax  is  the  lotion  generally  used,  and  diluted 
white  precipitate  ointment.  The  hair  ought  to  be  cut  short  and  very  gently 
brushed,  and  if  it  falls  out  (as  is  very  common),  a  liniment  of  equal  parts  of 
acetum  cantharidis  and  spirit  of  rosemary  may  be  apphed.  Any  derange- 
ment of  health  or  digestion  must  be  at  the  same  time  attended  to.  The  hair 
may  always  be  expected  to  grow  again. 

Psoriasis  is  an  exceedingly  common  disease,  both  without  and  with  Psoriasis, 
syphilis.    It  is  characterised  by  shining  white  scales  situated  on  shghtly 
inflamed  portions  of  skin.    In  the  ordinary  non-syphihtic  psoriasis  these 
patches  have  no  definite  figure  :  they  are  situated  mainly  on  the  coarser 
parts  of  the  skin,  chiefly  on  the  outer  sides  of  the  hmbs,  the  elbows,  and  the 
knees.    Another  form  is  called  P.  guttata,  in  which  the  patches  are  very 
small  and  seem  as  it  were  to  have  been  dropped  or  dredged  on  the  skin. 
When  the  affected  portions  of  skin  assumed  a  circular  form  the  disease  used 
to  be  called  lepra  ;  by  others  this  appellation  is  reserved  for  syphilitic  Lepra, 
psoriasis,  which,  like  other  syphilitic  eruptions,  is  prone  to  assume  a  circular  SriS" 
or  curved  shape,  and  which  does  not  show  any  such  preference  for  one  over 
the  other  aspect  of  the  limbs  as  P.  vulgaris  does. 

The  other  varieties  of  psoriasis  are  of  less  importance.  When  very  ex- 
tensive it  is  called  'diffusa';  when  pecuharly  obstinate,  '  inveterata,'  &c. 
Psoriasis  is  often  an  accompaniment  of  struma,  and  is  habitual  with  some 
persons,  who  suffer  from  it  regularly  at  intervals. 

The  syphilitic  variety  requires  mercury  in  some  form.    It  is  a  secondary 
eruption  in  most  cases,  and  is  usually  rapidly  cured  by  fumigation.    Li  nou-  • 
syphihtic  cases  the  great  remedy  is  arsenic,  which  should  be  pushed  till  the 
characteristic  effects  of  the  poison  begin  to  be  manifested,  or  arsenic  may  be 
exhibited  in  combination  with  mercury,  as  in  Donovan's  solution.    In  cases 
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which  are  not  cured  by  arsenic,  cantharides  or  pil.  picis  may  be  tried,  and 
copaiba  is  said  sometimes  to  succeed.  Tar  in  some  form  is  the  best  local 
application,  as  the  unguentum  picis  or  the  Barbadoes  tar.  Sulphur-baths 
and  vapour-baths  are  also  often  useful. 

Tubercles  are  pimples  on  a  larger  scale,  i.e.  solid  hard  elevations  of  the 
cutis. 

The  tuberculous  diseases  are  of  the  most  varied  clinical  characters.  They 
are  acne,  lupus,  molluscuni,  elephantiasis,  frambtesia,  and  keloid.  Cancer  is 
sometimes  added,  which,  indeed,  forms  tubercles  in  the  skin  in  some  rare  cases, 
but  cannot  properly  be  classed  as  a  skin-disease. 

In  acne  the  tubercles  are  caused  by  obstruction  of  the  sebaceous  folhcles 
and  effusion  into  the  skin  around  them.  Suppuration  often  occurs  at  the 
apex  of  the  tubercle,  constituting  acne  simplex  vel  punctata,  so  frequently 
seen  on  the  neck,  face,  and  shoulders,  intermixed  with  black  points,  which 
are  the  orifices  of  the  sebaceous  follicles,  from  which  a  worm-Hke  mass  of 
secretion  may  be  pressed,  which  is  popularly  regarded  as  a  parasitic  animal, 
and  which  does  often  contain  a  microscopic  parasite,  the  acarus  folUculorum. 

In  acne  indurata  the  hardening  and  thickening  around  the  tubercles  is 
greater,  the  tubercles  coalesce,  causing  great  deformity,  and  there  is  little 
tendency  to  suppuration. 

Acne  rosacea  is  chiefly  seen  on  the  nose  and  parts  adjacent,  and  has  been 
spoken  of  on  p.  639. 

Acne  sebacea  is  a  rare  form  of  acne,  characterised  by  a  superabundance 
of  the  sebaceous  secretion,  which  sometimes  covers  the  skin,  dries  upon  it,, 
and  turns  hard  and  black,  constituting  what  is  called  (not  very  accm-ately ) 
spurious  or  sebaceous  ichthyosis. 

The  treatment  of  acne  is  in  great  measure  local,  consisting  in  opening  the 
sebaceous  follicles  by  bathing  and  friction,  pressing  out  the  secretion  from 
them,  and  puncturing  the  tubercles  which  have  suppurated.  The  tubercles 
may  be  lightly  touched  with  acid  nitrate  of  mercury  or  strong  nitric  acid. 
Lotions  of  bismuth  and  mercury,  or  mercurial  and  sulphur  ointments,  may 
then  be  useful  as  permanent  a]3X3lications. 

At  the  same  time  much  care  must  be  used  in  regulating  the  diet,  correct- 
ing any  excesses  in  it,  and  forbidding  the  use  altogether  of  anything  which 
can  promote  acidity. 

The  term  syphihtic  acne  used  to  be  applied  to  the  tubercular  eruption  so 
often  seen  on  the  face  in  the  later  stages  of  secondary  sj'phihs,  but  incorrectly 
if  the  word  acne  is  restricted  to  an  affection  of  the  sebaceous  follicles.  The 
colour  of  the  eruption,  its  dense  arrangement  over  the  face,  and  the  presence 
of  other  syphilitic  spmptoms  sufficiently  mark  its  nature.  There  is  not  the 
tendency  to  suppuration  which  is  seen  in  true  acne,  and  a  mercurial  course  is 
generally  followed  by  its  rapid  subsidence. 

MoUuscum  is  a  singular  disease,  seen  usually  in  children,  in  which  there 
is  a  crop  of  large  tubercles,  frequently  of  a  dead  white  or  of  the  natural  colour 
of  the  skin,  many  of  them  presenting  a  dark  point  with  a  depression,  and 
regarded  as  being  obstructed  sebaceous  follicles,  others  having  no  such  de- 
pression. Molluscum  is  regarded  by  many  authors  as  contagious,  and  Hardy 
teaches  that  a  cryptogamic  plant  is  to  be  found  in  it,  but  others  doubt  that 
the  eruption  possesses  any  such  property.  The  only  treatment  required  is  to 
lay  the  tubercles  open  and  rub  their  interior  with  caustic,  or  to  snip  them  off. 
There  is  no  constitutional  affection. 
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Mr.  Pollock  lias  lately  communicated  to  the  profession  two  cases  of  a  very 
peculiar  affection  in  women,  bearing  some  resemblance  to  molluscum,  in 
which  large  pendulous  fibro-fatty  masses  occupied  a  great  part  of  the  neck, 
chest,  and  other  portions  of  the  body.  These  are  now  usually  known  as 
'  Molluscum  fibrosum '  (see  p.  854).    In  one  of  these  cases  much  benefit 


10.  400.  Drawing  from  a  patient  who  was  under  my 
care  at  St.  George's  Hospital,  showing  a  combina- 
tion of  Molluscum  fibrosum  with  common  uajvus 
«,  fi,  show  tlie  mulluscous  growths.  The  upper  one 
IS  of  considerable  size  and  a  portion  of  it  is  serai- 
pendulous  ;  the  lower  is  only  a  small  tubercle,  situ- 
ated m  the  centre  of  a  large  congenital  stain  of 
nievna,  indicated  by  the  letters  6,  b. 


Fig.  401.   Molluscum  fibrosum.— From  a  drawing  in  the  Museum  of 
St.  George's  Hospital. 


Lupus  ery. 
tliema- 
tosus. 


followed  on  the  removal  of  some  of  the  largest  of  these  pendulous  masses  • 
m  the  other  case  the  patient  died  from  the  effects  of  the  operation.  • 

Under  the  term  '  Lupus  '  are  described  two  different  diseases  which  have  Lupus 
but  little  m  common.    These  are  Lupus  erythematosus  and  Lupus  vulgaris. 

The  former  of  these,  Lupus  erythematosus,  may  be  defined  as  a  hyper- 
femia  of  the  skm,  mainly  affecting  the  sebaceous  glands  and  hair-folhcles 
and  accompanied  by  a  cell  growth.  The  disease  begins  with  an  active  con- 
gestion of  the  capillary  plexuses  around  the  sebaceous  glands  and  hair- 
tollicles,  attended  with  inflammatory  exudation  and  round-celled  infiltration 
ot  the  tissues  around  them.  Li  the  earlier  stage  of  the  disease  the  sebaceous 
secretion  IS  increased  in  quantity  and  the  acini  of  the  gland  dilated ;  but 
later  on  the  glands  become  destroyed  and  replaced  by  the  round  cells,  which 
in  tlieir  turn  become  developed  into  cicatricial  tissue. 

The  disease  commences  usually  in  early  adult  life,  as  a  bright  red  patch 
on  any  part  of  the  body,  but  principally  on  the  face-the  side  of  the  nose  or 
ciieek.    ihe  patches  are  sharply  defined,  and  speedily  become  covered  with 


See  '  MecL-Chir.  Trans.'  vol  lv=.,  and  '  Path.  Trans.'  vol.  xxvi. 
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an  adlierent  crust,  wliicli  is  attached  by  plugs  of  sebaceous  matter  extending 
into  the  dilated  ducts,  and  which  may  be  drawn  out  on  removing  the  crust. 
As  the  disease  advances  at  its  circumference,  the  central  parts  become  pale 
and  shrunken  and  present  a  cicatricial  appearance,  so  that  soon  the  disease 
presents  the  appearance  of  a  central  depressed  scar,  with  a  bright  red  raised 
margin.  There  is  never  any  ulceration,  but  as  the  cicatricial  tissue  in  the 
centre  increases  in  extent,  it  contracts  and  produces  great  puckering  of  the 
features  and  deformity.  Its  etiology  is  unknown,  it  has  never  been  con- 
nected with  a  scrofulous  or  syphilitic  diathesis,  and  is  not  known  to  be 
hei-iditary  or  contagious.  Many  local  applications  have  been  recommended 
for  this  disease,  but  so  far  the  results  have  not  been  encouraging.  Mercurial 
ointment,  iodine,  carbolic  acid,  caustics,  such  as  acid  nitrate  of  mercury, 
linear  scarification,  scraping  with  Volkmann's  spoon,  have  all  been  tried,  and 
in  some  cases  no  doubt  with  benefit,  but  in  others  the  results  obtained  have 
not  been  encouraging.  In  some  instances  attention  to  the  general  health 
and  removal  of  aU  sources  of  local  irritation,  with  the  application  of  some 
mild  stimulating  ointments,  has  been  apparently  more  efficacious  than  more 
potent  remedies.  In  one  or  two  cases  I  have  found  a  very  good  result  follow 
the  application  of  white  precipitate  ointment  combined  with  a  small  amomit 
of  carboHc  acid,  together  with  attention  to  the  general  health. 
Lupus.  The  other  form  of  lupus— '  lupus  vulgaris,'  or  simply  '  lupus,'  as  it  is  some- 

vulgaris.  ^.^gg  called— is  a  disease  of  the  skin  and  mucous  surfaces,  attended  by  the 
formation  of  a  cellular  new  growth.  By  some  pathologists  it  is  regarded  as 
a  tuberculosis  of  the  sldn,  inasmuch  as  in  this  cellular  new  growth,  non-vas- 
cular nodules  consisting  of  a  central  giant  cell  sm-rounded  by  epitheUoid  cells 
and  beyond  these  by  small  round  cells,  i.e.  nodules  of  grey  granulations,  are 
generally  to  be  found.  And,  indeed,  Schiiller  and  others  have  asserted  that 
they  have  found  the  tubercle  bacillus  in  this  tissue,  and  Schiiller  has  pro- 
duced tuberculosis  in  animals  by  inoculation  of  lupous  tissue.  The  disease 
begins  in  the  deeper  layers  of  the  corium,  with  a  dilatation  of  the  vessels, 
attended  by  a  round-celled  infiltration  of  the  tissues.  The  cells  are  arranged 
in  spherical  nodules,  which  increase  in  size  and,  coalescing,  form  large  masses 
of  cells  which  gradually  absorb  and  replace  the  normal  structures  of  the  part, 
until  the  whole  thickness  of  the  true  skin  is  destroyed  from  the  epidermis  to 
the  subcutaneous  tissue ;  the  epidermis  itself  becopihigthickened,  but  otherwise 
undergoing  no  change.  When  the  process  is  completed  and  the  whole  thickness 
of  the  skin  destroyed,  one  of  two  changes  may  occur  :  either  the  round  cells  of 
which  the  new  growth  consists,  and  which  must  be  regarded  as  analogous  to 
the  ordinary  round  cells  of  granulation  tissue,  may  undergo  conversion  into 
cicatricial  tissue,  and  a  scar  be  formed  without  ulceration.  This  scar  then 
undergoes  the  ordinary  contraction  pecuhar  to  scar-tissue,  and,  puckermg  m 
the  features,  often  produces  a  most  distressing  deformity.  This  is  the  non- 
ulcerative form  of  lupus — '  lupus  non-exedens,'  as  it  is  sometimes  called.  In 
other  cases  the  cells,  instead  of  undergoing  this  developmental  change,  may 
pass  into  a  state  of  fatty  degeneration  and  the  whole  growth  caseate,  soften, 
and  become  converted  into  a  disintegrated  mass,  which  is  discharged,  leavmg 
a  foul,  ragged  ulcer,  which  slowly  extends.  This  is  the  ulcerative  form  of 
lupus — '  lupus  exedens.'  The  ulcer  thus  formed  may,  xuider  treatment, 
cicatrise,  forming  a  scar  which  produces  deformity,  as  in  the  non- ulcerative 
form. 

Lupus  commences  as  one  or  more  tubercles  in  the  skin,  most  frequently 
at  the  side  of  the  nose.    These  tubercles  are  brownish  red,  retaining  their 
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<5olour  on  pressure  and  having  a  semi-transparent  appearance.  They  have 
been  most  aptly  compared  to  '  apple-jelly,'  to  which  they  bear  a  striking  re- 
semblance. The  nodules  increase  slowly ;  if  there  is  more  than  one,  after  a 
time  they  coalesce  and  form  a  large  mass,  elevated  above,  but  incorporated 
in  the  skin  and  covered  over  by  its  epithelium,  which  shows  a  tendency  to 
desquamate.  After  the  growth  has  attained  a  certain  size,  if  it  is  going  to 
take  on  the  non-ulcerative  form  it  begins  to  contract  and  disappear,  and  is 
finally  replaced  by  a  dense,  white  cicatrix,  hke  that  produced  by  a  burn,  or 
by  a  thinner  red  cicatrix,  either  of  Avhich  may  be  surrounded  by  an  '  apple- 
jelly  '  ridge  of  progressing  disease.  In  the  ulcerative  form  of  the  disease  the 
mass  softens  and  eventually  bursts,  discharging  a  caseous  material  and 
lea^-mg  a  sharply  defined  ulcer  with  shghtly  raised  edges  and  an  unhealthy 
surface.  This  ulcer  may  extend  superficially  over  a  considerable  part  of  the 
face,  producing  a  most  hideous  deformity. 

The  only  treatment  of  lupus  which  appears  to  be  rehable  and  on  which 
dependence  can  be  placed  is  the  thorough  removal  of  the  disease.  This  is 
usually  best  done  by  scraping,  though  in  some  cases  an  isolated  nodule  may 
be  removed  by  excision  or  destroyed  by  the  actual  cautery.  In  the  majority  of 
cases,  however,  thorough  scraping  with  a  sharp  spoon  until  the  whole  of  the 
diseased  tissues  have  been  removed  and  the  healthy  structures  exposed  will  yield 
the  best  results.  It  is  wise  after  this  scraping  to  apply  to  the  exposed  surface 
some  caustic,  of  which,  perhaps,  a  solution  of  chloride  of  zinc  (gr.  xl.  to  ^]  ) 
IS  the  best,  in  order  that  any  particles  of  diseased  tissue  which  have  escaped 
the  spoon  may  be  destroyed.  In  a  large  number  of  cases,  however,  in  spite 
of  the  most  complete  extirpation,  a  recurrence  will  take  place.  Some  surgeons 
speak  of  the  beneficial  effects  in  the  non-exedent  form,  of  scarification,  i.e.  a 
number  of  superficial  incisions,  or  scorings,  drawn  from  healthy  tissue  on 
one  side  of  the  diseased  surface  to  the  other,  and  then  crossed  by  others  at 
right  angles  to  them.  As  regards  constitutional  treatment,  all  that  is  necessary 
IS  to  keep  the  patient's  general  health  m  as  perfect  a  condition  as  possible 
by  attention  to  hygienic  and  dietetic  conditions  and  the  administration  of 
tonics. 

Elephantiasis  is  a  name  applied  in  common  to  two  very  different  diseases,  Eiephan 
distmgmshed  from  each  other  as  E.  Grfecorum,  the  tubercular  leprosy  and 
E.  Arabum,  or  Barbadoes  leg.  J-  ^' 

The  former  is  an  endemic  disease  which  is  at  present  unknown,  or  nearly  Leprosy, 
so,  m  these  islands,  though  it  seems  that  it  used  to  prevail  here  and  it 
IS  stiU  prevalent  on  the  Baltic  coast ;  but  its  more  favourite  seat  is  in  hot 
<3omatries     It  is  more  common  in  males  than  females,  and  is  rarely  seen  till 
alter  puberty.    It  occurs  in  two  forms,  the  anaesthetic  and  the  tubercular 
In  the  former  the  skin  loses  its  sensibOity  in  patches,  the  affected  parts  soon 
ulcemte,  the  fingers  and  toes  shrivel  and  drop  off",  and  the  patient  usually 
<lies  from  some  exliaustmg  disease,  as  diarrhoea  or  dysentery.    In  the  other 
form  after  more  or  less  pain  in  the  part  and  disturbaixce  of  health,  irregular 
discoloured  patches  of  skm  are  seen,  which  become  covered  w  th  smal 
tubercles,  the  face,  palate,  eyes,  and  larynx  are  affected,  and  ulcl  I e  "id 
he  patient  usually  sinks  gradually,  or  dies  suddenly  from  laryngeal  symp 
toms.    The  cause  of  the  malady  is  unknown,  nor  does  any  treatment  a'Zr 
of  use.    The  disease  is  plainly  proved  not  to  be  contagious.    Dr.  Vandyk 
Carter  has  published  (m  the  '  Transactions  of  the  Med:  and  Phys.  Soc  of 
Bombay,  and  in  vols  xm.,  xiv.  of  those  of  the  Path.  Soc.)  some  very  hi- 
.terestmg  researches  sho^ylng  the  atrophied  condition  of  the  sensory  nerves 
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in  leprosy.  As  tlie  disease  is  not  seen  in  this  counti-y,  and  is  more  a  medical 
than  a  surgical  affection,  it  is  unnecessary  to  dwell  on  it  here. 

The  elephantiasis  which  we  are  called  upon  to  treat  surgically  in  this 
country  is  that  which  is  called  E,  Arabum,  or  Barbadoes  leg.  It  occm-s  in 
the  lower  extremity  or  in  the  genitals,  and  no  doubt  originates  spontaneously 
in  this  country,  though  it  is  not  prevalent  to  any  extent — in  fact,  is  rare, 
apart  from  some  cause  of  obstructed  circulation.  In  the  leg  the  limb  swells 
enormously,  mainly  from  hypertrophy  of  the  cellular  tissue ;  the  skin  be- 
comes hard,  thick,  and  warty,  and  in  some  cases  distinct  tubercles  are  deve- 
loped upon  it.  It  cracks  and  ulcerates,  and  sometimes  the  toes  drop  oS. 
In  many  cases  (at  least  in  the  tropical  disease)  there  are  intermittent  attacks 
of  fever,  and  in  the  opinion  of  some  experienced  practitioners  the  disease 
owns  a  malarious  origin,  but  the  generally  received  opinion  is  that  it  is 
excited  by  the  presence  of  a  minute  animal,  the  Filaria  sanguinis  hominis, 
which  blocks  up  the  lymphatics  and  excites  the  inflammation.  The  treat- 
ment of  elephantiasis,  as  far  as  I  have  seen,  has  not  been  very  successful. 
The  size  of  the  limb  may  be  much  reduced,  especially  in  recent  cases,  by 
careful  pressure  with  the  elastic  bandage  and  the  apphcation  of  mercm-ial 
lotions  and  ointments,  or  by  iodine,  with  the  administration  of  biniodide  of 
mercury  in  small  doses,  but  I  believe  that  the  disease  generally,  if  not  always, 
reappears.  Electricity  has  also  been  found  useful  in  some  cases.  The 
ligature  of  the  main  artery  of  the  limb  was  practised  by  Dr.  Carnochan,  of 
New  York,  and  spoken  of  at  first  as  universally  successful ;  but  since  its 
more  extended  trial  in  this  country,  it  has  been  so  clearly  shown  that  the 
benefit  which  follows  the  operation  is  in  most  cases  but  temporary  as  to 
render  it  probable  that  it  always  is  so,  and  that  the  operation  ought  only  to 
be  considered  in  the  light  of  an  experiment,  which  failing,  amputation  of  the 
limb  is  indicated.  Considered  in  that  light,  it  may  be  justifiable  to  tie  the 
femoral  artery.  Failing  this,  when  the  enlargement  makes  the  patient's  life 
intolerable,  it  must  be  removed,  whether  the  leg,  the  scrotum,  or  the  vulva 
and  labia  are  the  seat  of  the  disease  (see  p.  868). 

Keloid  tumours,  as  usually  seen,  are  developed  in  scars;  and  I  have 
spoken  of  them  on  a  former  page  (see  p.  427).  Dr.  Addison  has  apphed  the 
same  name  to  a  condition  which  he  calls  '  true  keloid,'  but  which  is  perfectly 
different  from  the  flattened  tumours  (like  gigantic  tubercles)  which  arise  from 
the  cicatrices  of  burns,  floggings,  and  other  extensive  and  slowly  healing 
injuries.  Addison's  keloid  is  not  a  tumour  at  all,  but  a  patch  of  hideboimd 
skin  in  which  the  skm,  fascia,  and  muscles  are  adlierent  together,  and  the 
surface  is  yellowish  and  covered  with  scales.  I  am  not  aware  that  treatment 
has  any  effect  on  this  condition. 

Of  frambiEsia,  or  yaws,  I  will  merely  say  that  it  is  a  highly  contagious 
eruption  of  red  tubercles,  soon  ulcerating,  which  affects  chiefly  the  negi'oes 
in  the  West  Indies,  but  has  been  seen  in  remote  parts  of  Scotland  and 
Ireland. 

I  need  only  enumerate  the  maculse,  or  permanent  stainings  of  the  skin. 
None  of  these  affections  come  under  the  treatment  of  the  surgeon  ;  and,  in 
fact,  they  are  hardly  under  the  dominion  of  any  treatment.  They  are  the 
'  bronzimj  '  of  the  skin  connected  with  the  degeneration  of  the  supra-renal 
capsules  found  in  Addison's  disease  ;  the  'moles,'  or  congenital  deposits  of 
pigment,  which  are  so  often  found  covered  with  hair,  and  which  are  liable 
occasionally  to  degenerate  into  melanosis;  the  '  silver-stain,' or  lividity  of 
the  surface,  which  is  foundin  persons  who  have  taken  nitrate  of  silver  internally 
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for  a  long  time ;  and  the  want  of  pigment  which,  when  maiversal,  is  called 
*  albinism,'  and  when  localised  in  patches  '  vitiligo.' 

The  diseases  excited  on  the  skin  by  the  growth  of  a  vegetable  parasite  Parasitic, 
are  tinea  tonsurans,  tinea  decalvans  (possibly),  tinea  favosa,  tinea  sycosis  or 
simply  sycosis  (mentagra),  and  chloasma  or  pityriasis  versicolor. 

Tinea  tonsurans  is  exceedingly  like  herpes  circinnatus  ;  so  much  so  that  Tinea  ton- 
by  some  they  are  classed  as  the  same  disease,  and  both  are  included  in  the 
popular  term  '  ringworm.'  It  is  seated  on  the  hairy  scalp,  and  is  only  seen  in 
children,  seldom  before  two  or  after  twelve  years  of  age.  It  appears  in  round 
patches  covered  with  white  scales,  and  here  the  hairs  are  so  completely  removed 
that  the  places  seem  to  have  been  shaved  ;  but  on  minute  examination,  short 
thick  twisted  hairs  will  be  found  among  the  scales,  and  the  hair-follicles  can 
be  detected,  and  after  its  cure  the  hairs  will  always  grow  again.  The  disease 
is  caused  by  the  growth  in  the  hair  of  a  vegetable  parasite — the  trichophyton 
tonsurans.'  This  embeds  itself  in  the  secretion  of  the  hair-follicles  which  is 
believed  to  be  unhealthy,  and  as  it  grows  into  the  hair  it  causes  it  to  swell  and 
become  brittle,  so  that  it  breaks  off  and  comes  away.  The  spores  of  this  plant 
may  be  found  also  in  the  epithelium  of  the  patch,  which  is  heaped  up  in 
opaque  white  scales. 

The  treatment  is  directed  to  the  destruction  of  the  parasite.  Strict  clean- 
liness must  be  enforced,  the  epithelium  removed  by  a  lotion  of  borax,  and  an 
omtment  rubbed  in  twice  a  day  to  destroy  all  the  spores  of  the  fungus.  Sir 
W.  J emier  recommends  5  grains  of  the  ammonio-chloride  of  mercury  to  the 
drachm  of  sulphur  ointment  for  this  purpose  ;  or  2  grains  of  the  perchloride 
to  the  drachm  of  lard  ;  or  30  grains  of  nitrate  of  copper  to  4  drachms  of  lard  ; 
or  10  drops  of  creosote  to  the  drachm  of  lard ;  or  strong  blistering  fluid 
or  strong  sulphuric  acid,  the  part  to  be  washed  directly  afterwards  with  cold 
w^ater. 

In  so-called  tinea  decalvans  the  hairs  are  completely  removed  from  the  Tinea  de- 
scalp,  and  sometimes  from  other  hairy  parts  also,  in  large  irregular  patches,  Aiopeda"' 
where  the  skin  is  perfectly  bald  with  no  trace  of  the  truncated  hairs  which  are  cii-cum- 
found  in  tinea  tonsurans.    The  skin  exposed  is  smooth  and  paler  than  natural,  areata^  ^'^^ 
This  is  said  to  be  due  also  to  the  presence  of  a  parasite — the  microsporon 
Audoumi — which,  however.  Sir  W.  Jenner  says  he  has  never  been  able  to 
find  either  on  or  in  the  hairs  abottt  to  fall  from  their  follicles,  nor  has  Mr, 
Nayler  been  more  successful  in  his  search  for  these  sporules.^    There  is  also 
no  proof  that  the  disease  is  contagious  as  parasitic  diseases  always  are ; 
accordinglyin  this  country  the  disease  is  more  frequently  classed  as  '  Alopecia.'  ^ 
The  bald  patches  are  bounded  by  definite  margins,  and  as  these  areas  fall  into 
each  other  the  whole  scalp  may  become  bald  ;  nay,  I  have  seen  a  case  in  which 
the  whole  body  was  so,  no  trace  of  a  hair  being  recognisable  on  any  part. 
Alopecia  is  also  a  common  symptom  of  syphilis,  especially  common  in  the  Alopecia 
secondary  syphilis  of  young  girls  and  in  congenital  or  acquired  syphilis  in  •'*yi'''''itica. 
infants.    The  remedies  consist  in  the  apphcation  of  stimulants  to  the  part. 
The  bald  patches  should  be  painted  about  once  a  fortnight  Avith  blistering 
'  I  must  refer  the  reader  to  some  of  the  special  treatises -such  as  that  of  Mr.  Nayler 
—for  the  microscopical  appearances  of  these  parasitic  fungi.    In  the  judgment  of  some 
dermatologists,  as  Dr.  Tilbury  Fox,  they  are  all  different  stages  of  growth  of  the  same 
plant. 

-  'Diseases  of  the  Skin,'  2nd  ed.  p.  21G. 

'  Dr.  Bristowe  (3rd  ed.  of  '  Syst.  of  Surg.')  describes  this  affection,  under  the  name  of 
'  Porrigo  decalvans,'  as  a  disease  of  the  hairs. 
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Tinea 
favosa,  or 
favus. 


Tinea 
sj'cosis,  or 
mentagTii. 


fluid,  antl  left  aloiio  till  the  irritation  has  suhsided,  when  a  slightly  stimu- 
lating ointment  or  lotion  is  to  be  applied  till  the  time  for  the  next  bhstering 
arrives.  Liniments  or  lotions  of  ammonia  seem  well  suited  for  this  purpose 
(see  p.  409).  In  syphilitic  cases  a  mercurial  course  is  indi.spensable.  Slight 
cases,  especially  at  early  periods  of  life,  and  syphilitic  cases,  will  probably  get 
well ;  in  very  extensive  alopecia,  and  in  older  persons,  there  is  much  reason 
to. fear  that  the  baldness  will  be  permanent. 

Tinea  favosa,  or  favus,  is  a  very  acute  and  formidable  eruption  of  the  scalp 
in  childhood.  It  is  due  to  the  lodgment  in  the  hair-follicles  of  the  sporules  of 
a  fungus  called  the  achorion  Schonleinii.  These  give  rise  to  an  eruption  con- 
sisting of  brimstone-yellow  crusts,  cup-shaped,  and  each  having  a  hair  in  its 
centre.  These  dry  crusts  are  not  uncommonly  mixed  with  pustules  of  impetigo. 
As  these  crusts  increase  they  kill  the  hair  on  which  they  form,  and  thus  favus, 
unless  soon  cured,  may  induce  permanent  baldness  of  the  affected  part.  In 
some  cases  a  pecuhar  and  unpleasant  odour  is  perceived  (compared  to  that  of 
cat's  mine),  but  not  always.  Sir  W.  Jenner  has  noted  that  children  affected 
with  herpes  circinnatus  are  pecuharly  exposed  to  the  contagion  of  favus,  and 
has  giA^en  interesting  examples  of  this  fact. 

The  cure  of  favus,  as  of  other  parasitic  diseases,  is  procured  by  In  11  in g  the 
parasite.  For  this  purpose  the  hairs  may  be  plucked  out.  The  huile  de  cade 
is  said  to  loosen  their  attachment,  and  the  hairs  have  less  than  the  normal 
tenacity  of  implantation  in  any  case,  so  that  when  the  disease  is  limited  there 
is  no  great  difficulty  ;  but  it  becomes  almost  impracticable  when  the  scalp  is 
extensively  affected.  No  doubt  drawing  out  the  hairs  facihtates  the  appHca- 
tion  of  the  parasiticide  remedies,  but  Mr.  Nayler  says  that  it  is  by  no  means 
necessary,  and  that  after  the  usual  preparatory  cleansing,  tar,  or  the  ung.  picis 
liquidte,  answers  every  purpose.  In  fact,  these  applications  as  they  separate 
bring  away  the  hairs  with  them.  Then  a  saturated  solution  of  sidphm-ous 
acid  apphed  on  lint  covered  with  oiled  silk,  or  perchloride  of  mercury  in  the 
proportion  of  8  grs.  to  the  ounce  of  lard,  or  acetate  of  copper,  half  a 
drachm  to  the  ounce,  are  recommended  for  the  destruction  of  the  parasite. 
Favus  affects  the  hairs  of  other  parts  of  the  body  as  well  as  the  scalp.  It  is  a 
rare  disease,  and  only  seen  in  the  poorest  and  most  neglected  children.  It  is  un- 
doubtedly contagious,  though  not  very  actively  so  (see  Nayler,  op.  cit.  p.  245). 

Sycosis  is  a  disease  of  the  beard  and  whiskers,  very  rarely  of  any  other 
part,  though  Mr.  Nayler  refers  to  cases  in  which  the  eyebrows  or  the  hair 
of  the  back  of  the  neck  have  been  affected,  and  I  believe  cases  have  been 
recorded  in  the  female.  It  is  due  to  the  lodgment  of  a  parasite— the  micro- 
sporon  mentagraphytes— in  the  hair  follicle,  the  presence  of  which  excites  an 
mflammatory  swelhng  of  the  follicle,  like  that  of  the  sebaceous  follicle  in 
acne,  followed  by  suppuration.  A  hair  is  seen  to  traverse  each  pustule,  whicli 
would  sufficiently  distinguish  it  from  acne,  to  which  otherwise  it  bears  a  con- 
siderable resemblance,  as  it  does  to  impetigo  ;  but  in  sycosis  there  is  much 
more  thickening  around  the  pustules  than  in  impetigo. 

Sycosis  is  often  very  difficult  to  cure.  The  patients  are  frequently  out  of 
health,  either  from  intemperance  or  starvation,  so  that  the  first  thing  is  to 
correct  either  of  these  excesses,  to  bring  the  patient's  digestion  into  good  order, 
and  supply  him  with  a  generous  unstimulating  diet.  The  scabs  must  be 
removed  by  poulticing,  the  hairs  removed  if  possible,  and  some  of  the  parasiti- 
cide ointments  above  prescribed  applied.  Iodide  of  sulphur  ointment  and 
white  precipitate  ointment  are  the  favourite  applications,  but  if  the  erup- 
tion does  not  yield  to  one,  another  must  be  tried. 
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Another  undoubtedly  parasitic  disease  is  the  one  so  often  seen  on  the  chest  Chloasma 
and  loins/  especially  in  young  people  of  dehcate  sldu  and  in  others  who  riasis^versi 
neglect  cleanliness,  and  especially  who  constantly  wear  the  same  unwashed  color, 
flannel.    The  eruption,  however,  though  favoured  by  such  dirty  habits,  does 
not  arise  exclusively  from  them,  for  in  some  cases  persons  of  scrupulous 
cleanliness  are  found  to  be  affected.    It  never  occurs  in  childhood.    It  is 
characterised  by  the  presence  of  numerous  circular  brownish  patches  ('  chlo- 
asma '),  which,  however,  vary  in  shade  from  yellow  to  dark  brown,  or  even  a 
reddish  tinge,  in  different  persons,  and  in  the  same  person  at  different  times, 
whence  its  synonym, '  pityriasis  versicolor.'  The  patches  consist  of  epithelium 
which  is  bran-like  and  desquamating,  and  if  these  scales  be  removed  and 
examined  in  an  alkaline  fluid  or,  as  Mr.  Nayler  recommends,  in  acetic  acid, 
abundant  spores  and  mycelium  of  the  fungus — microsporon  furfm'ans — will 
be  detected. 

The  complaint  is  a  very  common  one,  and  is  consistent  with  the  most 
perfect  health — the  only  inconvenience  the  patient  experiences  being  that  his 
skin  is  irritable  when  he  gets  hot. 

It  is  to  be  diagnosed  from  '  liver- spot  '  (lentigo  hepatica),  a  very  rare 
disease,  which  has  no  scaling  of  the  epidermis  and  no  parasitic  origin,  and 
which  occurs  in  childhood  as  well  as  in  after  life — and  also  from  the  other 
kinds  of  pityriasis  presently  to  be  described. 

Its  cure  must  be  sought,  as  before,  in  the  destruction  of  the  parasite,  for 
which  purpose  all  dirty  habits  must  be  reformed,  the  skin  well  rubbed,  after 
thorough  washing,  with  a  flesh-brush  daily,  and  then  sulphur  ointment  or  a 
lotion  or  ointment  of  bichloride  of  mercury  will  cure  the  disease,  though  it  is 
very  hable  to  recur.    Like  other  parasitic  diseases  it  is  contagious. 

The  only  parasitic  animal  which  causes  an  eruption  is  the  acariis  scabiei  Scabies, 
or  sarcojjtes  hominis,'  which  burrows  and  hides  itself  in  the  deeper  layers 
of  the  epidermis,  and  thus  gives  rise  to  an  irritation  which  develops  a  definite 
eruption — '  the  itch  ' — of  either  a  vesicular  or  pustular  nature.  The  intoler- 
able itching  excites  the  patient  to  scratch  himself,  and  thus  much  aggravates 
the  eruption. 

Scabies  is  seen  first  in  the  adult  usually  in  the  hands  and  wrist,  especially 
in  the  clefts  between  the  fingers  ;  in  children  in  arms  on  the  buttocks.  It  is 
known  by  ' the  itching  and  scratching  and  by  the  vesicles  or  phlyzacious  pus- 
tules mixed  with  small  cracks  or  burrows  leading  from  the  bases  of  some  of 
the  vesicles,  and  marking  the  spot  where  the  animal  maybe  found  if  the  bur- 
row be  carefully  opened  with  a  needle  and  searched  with  a  magnifying-glass. 

The  remedy  for  scabies  is  sulphur,  which  never  fails  to  kill  the  animal,  if 
only  the  disease  is  not  excited  by  fresh  parasites  from  the  clothes.  If  these 
are  fumigated  with  sulphur  or  baked  for  a  sufficient  time,  and  all  parts  affected 
with  the  eruption  smeared  well  over  with  the  ung.  sulphuris  twice  a  day,  the 
patient  will  be  well  in  a  few  days.  Sir  W.  Jenner  says  that  at  the  St.  Louis 
Hospital  at  Paris  a  cure  is  obtained  in  two  hours  by  the  patient  being  well 
rubbed  over  with  soft  soap  for  half  an  hour,  then  smeared  with  an  ointment 
composed  of  eight  parts  of  lard,  two  of  sulphur,  and  one  of  carbonate  of 
potash  for  half  an  hour,  and  then  placed  in  an  alkaline  bath.  ' 

If  there  is  any  objection  to  the  colour  or  odour  of  the  sulphur,  the  former 
may  be  concealed  by  the  admixture  of  the  bisulphuret  of  mercury,  and  the 
latter  by  a  few  drops  of  essence  of  bergamot. 

'  Other  parts  of  the  body  are  occasionally  though  rarely  affected— the  face  very 
seldom. 
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fcrm  ^^^^  disease  of  the  skin  which  I  thiiik  it  worth  while  to  mention 

Ichthyosis,  is  the  malformation  which  consists  in  the  imperfect  development  or  entire 
absence  of  the  sweat  glands  and  ducts,  which  produces  the  condition  named 
ichthyosis,  a  condition  characterised  by  the  collection  of  dry  scales  over  a  part 
or  the  whole  body  ;  congenital  in  the  worst  cases,  in  others  occurring  in  later 
life,  as  after  the  cessation  of  the  catamenia.  I  merely  mention  the  subject 
here  in  order  to  caution  the  reader  not  to  confound  pityriasis  or  psoriasis  with 
this  affection,  which  is,  as  Mr.  Nayler  says,  rather  a  malformation  than  a 
disease  of  the  skin,  and  which  is  sufficiently  distinguished  from  those  diseases 
by  its  history  as  well  as  by  the  appearance  ;  for  in  ichthyosis  it  is  not  merely 
the  scaly  eruption,  but  also  the  thickening  and  dryness  of  the  skin  which 
constitute  the  morbid  state. 

Pdonica         ^  ^'-''^'^^  *°       affections  of  the  appendages  of  the  sldn.  The 

only  distinct  disease  which  affects  the  hair  is  phca  Polonica— a  matted  state 
of  the  hair  of  the  scalp,  and  in  rarer  cases  of  other  parts  of  the  body,  met 
with  in  Poland  and  the  neighbouring  countries.  The  matted  hairs  are  stuck 
together  by  a  glutinous  material  in  which  foreign  substances  are  found,  and 
in  old-standing  cases  a  fmigus.  The  exact  nature  of  the  affection  is  not  known. 
Most  authors  now  adopt  Hebra's  explanation  that  it  is  due  to  eczema  or  some 
other  skin-affection  long  neglected. 

Corns.  Corns  are  elevations  of  the  epidermis  formed  by  mtermittent  pressure,  ' 

which  acts  as  an  irritant  and  produces  inflammatory  effusion.  Contmuous 
pressure,  on  the  contrary,  causes  absorption.  Corns  are,  for  obvious  reasons, 
usuaUy  found  on  the  feet,  though  they  may  grow  on  any  part  which  is  urri-- 
tated  in  a  similar  way,  as  on  the  fingers  of  tailors,  musicians,  or  rowers  ;  but 
it  will  be  sufficient  to  speak  of  the  ordinary  corns  of  the  feet.  They  are  either 
hard  or  soft,  the  first  being  seated  on  the  dorsum  or  more  rarely  the  plantai- 
aspect  of  the  toes  and  feet,  and  consisting  of  thickened  and  heaped- up  epider- 
mis ;  the  corn  sometimes  when  it  has  lasted  long  producing  absorption  of  the 
true  skin,  and  then  often  having  a  bursa  below  it.  They  are  peculiarly  liable 
to  form  .on  toes  deformed  by  the  pressiu^e  of  ill-fitting  boots.  They  cause  a 
good  deal  of  pain  in  walking,  and  sometimes  lead  to  more  serious  mischief,  as 
to  lateral  curvature  from  the  unequal  use  of  the  limbs.  Or  suppuration  may 
occur  in  the  bursa,  or  in  the  cellular  tissue  beneath  the  corn,  and  this  may 
spread  so  deeply  as  to  open  the  articulation  or  expose  the  bone  below,  and 
then  may  spread  to  the  other  surface  of  the  foot,  constitutmg  one  form  of  the 
'  mal  perforaut  du  pied  '  of  French  authors.  Soft  corns  form  between  the 
toes,  and  bear  a  great  resemblance  to  warts,  consisting  often  of  enlarged 
papillfe  ensheathed  by  epidermis.  They  often  grow  to  some  size  and  then 
give  rise  to  great  annoyance,  and  they  may  inflame  and  suppurate  as  hard 
corns  do.  Another  variety  which  also  bears  a  certain  resemblance  to  warts 
18  the  fibrous  corn,  sometimes  seen  on  the  sole  of  the  foot,  and  formed  of 
the  papillfe  of  the  skin  covered  with  epidermis.  These  are  often  acutely 
painful,  and  from  their  position  altogether  hinder  the  patient  from  active 
exercise. 

The  treatment  of  corns  in  all  their  stages  or  forms  must  commence  with 
correcting  any  defect  in  the  boots  and  withdrawing  the  parts  from  pressure, 
which  can  be  managed  if  necessary  witli  a  '  corn-plaister  '—a  piece  of  thick 
plaister  with  a  hole  in  it  to  receive  the  corn.  The  hardened  epidermis  may 
be  gradually  rubbed  down  with  glacial  acetic  acid  or  with  nitrate  of  silver 
apphed  after  the  outer  hard  part  of  the  corn  has  been  pared,  or  with  a  corn- 
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file  ;  or  the  cuticle  may  be  softened  by  the  application  of  strong  alkalies.  The 
chiropodists  cure  corns  by  cautiously  digging  romid  the  thickened  epidermis 
till  it  can  be  turned  out  of  the  hole  which  it  has  formed  in  the  cutis,  which 
they  call  extracting  the  root  of  the  corn.  When  suppuration  forms  beneath 
a  corn  the  little  abscess  should  be  opened  at  once,  and  then  the  corn  will 
often  fall  off  altogether.  When  the  corn  forms  on  the  back  of  a  bent  toe  it 
cannot  probably  be  cured  till  the  toe  is  straightened.  Soft  corns  may  gener- 
ally be  cured  by  keeping  the  toes  apart  with  a  plug  of  cotton-wool  and  steep- 
ing the  corns  in  acetic  acid  or  dusting  them  with  oxide  of  zinc,  pure  or  mixed 
with  pulv.  ferugmis. 

Perforating  disease  of  the  foot  is  an  affection  but  very  rarely  met  with,  Perfomt- 
and  which  has  hitherto  resisted  all  treatment  except  amputation.     It  com- 
mences  as  a  small  round  sore,  usually  on  the  sole  and  near  the  metatarso-  the  foot!^ 
phalangeal  joints,  but  occasionally  on  the  dorsum,  though  always  I  beheve 
near  the  level  of  those  joints.    The  origin  of  the  disease  seems  certainly  in 
many  cases  to  be  m  a  suppurating  corn ;  in  others  it  seems  to  have  some 
connection  with  a  morbid  state  of  the  nerves,  as  the  skin  is  noticed  to  have 
lost  insensibihty,  and  to  sweat  profusely,  and  in  these  (as  probably  in  others 
not  accompanied  by  anaesthesia)  it  has  no  connection  with  corns,  commencing 
as  an  ordinary  ulcer,  preceded,  as  Nelaton  teaches,  by  a  phlyctajna.  In  other 
cases  the  disease  is  associated  with  some  central  degenerative  nerve  lesion, 
and  is  found  to  occur  in  patients  who  are  the  subject  of  locomotor  ataxia! 
From  its  pomt  of  origin  the  disease  extends,  sometimes  accompanied  by 
severe  pain,  down  to  the  metatarsal  bones,  which  become  necrosed,  and  thence 
to  the  tarsus,  till  at  length  the  patient  is  fain  to  consent  to  the  removal  of 
the  foot.    This  can  be  done  by  Pirogoff's  or  Syme's  operation  with  every 
prospect  of  permanent  rehef.    I  have  not,  as  yet,  seen  any  other  treatment 
of  which  I  could  confidently  say  that  it  had  been  permanently  successful. 
In  one  case,  however,  I  removed  the  outer  portion  of  the  metatarsus  with  the 
correspondmg  toes  on  both  sides,  and  the  wounds  healed,  and  so  long  as  I 
had  the  patient  under  observation  she  seemed  cured.    In  an  early  stage  of 
the  disease,  the  fi-ee  destruction  of  the  ulcerating  soft  parts  with  caustics  and 
the  removal  of  all  exposed  bone  are  the  most  rational  measures ;  but  they 
hold  out  httle  promise  of  success,  especiaUy  in  cases  comphcated  with  anes- 
thesia.   The  most  complete  account  of  this  curious  affection  is  to  be  found 
m  Mr.  Hancock's  '  Lectures  on  the  Anatomy  and  Surgery  of  the  Human 
Foot,'  pp.  57  et  seq.,  while  the  literature  of  the  subject  is  summarised  and 
the  microscopic  anatomy  of  the  diseased  nerves  illustrated  in  the  paper  by 
Mr.  Butlin  and  Mr.  Savory  in  '  Med.-Chir.  Trans.'  vol.  Ixii. 
Bunion  has  been  spoken  of  on  p.  529. 

Warts  are  collections  of  hypertrophied  papillae  covered  with  epithelium  Warts 
and  sometimes  hardened  on  the  surface  by  friction  and  exposure.  They  are 
situated  very  commonly  on  children's  hands,  and  occasionally  on  other  parts 
of  the  body.  The  verruca  digita  or  branching  wart,  which  forms  sometimes 
■on  the  scalp  m  women  ;  the  sub-ungual  warts  which  form  below  and  at  the 
side  of  the  nails,  and  are  very  painful ;  and  the  verruca  confluens,  in  which 
a  crop  oi  small  warts  collect  into  a  mass  on  the  back  of  tlie  hand  or  arm  or 
on  the  neck  and  thorax,  so  that  the  skin  resembles  coarse  plush,  are  varieties 
which  deserve  special  attention  on  account  of  the  desirability  of  eradicating 
them  at  once.  ^ 

The  warts  which  occur  from  venereal  causes,  and  which  are  very  common 
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warts  and 
condylo- 
mata". 


Horns. 


on  the  female  genitals,  and  to  a  less  extent  on  the  male,  ura  due  to  the  irri- 
tation of  discharge  retained  in  contact  with  the  skin  or  mucous  memhrane. 
They  often  spread  over  a  large  surface  and  attain  a  considerable  size.  Those 
which  are  truly  called  warts  consist  of  epithelium  and  papillae  only.  The 
condylomata  are  masses  often  of  very  large  size,  consisting  of  all  the  struc- 
tures of  the  skin  hypertrophied,  sometimes  to  an  enormous  extent,  and  covered 
with  a  copious  warty  growth. 

Chimney-sweep's  cancer  is  sometimes  spoken  of  as  a  kind  of  wart  produced 
by  the  irritation  of  soot,  and  certainly  it  commences  with  a  warty  or  papilloma- 
tous growth  on  the  surface  of  the  skin  ;  but  at  the  time  we  generally  see  it 
the  deposit  of  epithelioma  extends  far  beyond  the  papillary  structure. 

No  cause  is  laiown  for  the  common  warts.  They  appear  and  disappear 
in  the  most  capricious  mamier.  The  venereal  warts  are  no  doubt  contagious, 
and  this  is  popularly  believed  of  the  common  warts,  and  especially  of  the 
blood  from  them,  but  without  any  proved  foundation.  In  some  rare  cases 
warts  may  become  the  seat  of  epithelial  cancer,  and  they  may  in  others  prove 
the  starting-pgint  of  horns,  but  usually  they  are  merely  a  disfigurement. 
Thiey  may  be  removed  by  thoroughly  soaking  them  in  nitric  acid  or  the  acid 
nitrate  of  mercury  or  glacial  acetic  acid  or  perchloride  of  iron,  or  by  repeated 
appHcations  of  stick-caustic.  The  venereal  warts  must  be  treated  by  scrupu- 
lous cleanliness,  by  the  application  of  the  strong  liquor  plumbi,  and  by  a 
mercurial  course  if  other  secondary  symptoms  are  present,  or  they  may  be 
removed.  When  large  condylomatous  masses  exist  it  is  necessary  to  remove 
them  ;  and,  smce  severe  haemorrhage  may  take  place  in  such  operations,  it 
seems  better  to  avoid  the  knife  if  possible,  and  effect  their  removal  with  the 
ecraseur  or  the  elastic  ligature. 

Horns  are  occasionally  seen  growing  from  the  surface  of  the  body  in 
various  parts.  They  originate  either  in  accumulated  sebaceous  secretion,  or 
from  overgrowth  of  the  epithehum,  or  from  overgrowth  of  the  naUs,  or  from 
the  hardening  and  continued  growth  of  a  wart.^ 

The  whole  horn  must  be  removed,  and  if  there  is  a  sebaceous  cyst  at  the 
bottom,  this  is  also  to  be  cut  out. 


Boils.  A  common  boil  or  furmicle  is  an  inflammation  of  the  skin  and  cellular 

tissue,  limited  to  a  very  small  extent,  and  containing  in  its  interior  a  small 
slough  of  cellular  tissue  called  the  core  of  the  boil.  The  inflammation  attacks 
more  especially  the  sebaceous  follicles  of  the  hair  bulbs,  and  boils  are  there- 
fore not  found  in  parts  where  these  structures  are  absent.  Another  kind  of 
boil,  called  a  '  blind  boil,'  is  less  defined  or  limited,  and  contains  Httle  if  any 
core.  The  common  boil  increases  in  size  and  painfulness  for  a  day  or  two, 
forming  a  red  angry  lump  in  the  skin,  and  then  bursts,  and  the  core  or 
slough  presents  at  the  opening.  This  is  drawn  out,  or  gradually  makes  its 
own  way,  and  then  the  inflammation  and  swelling  rapidly  subside,  and  heal- 
ing soon  follows.  In  some  cases  the  furuncular  inflammation  gradually 
subsides,  and  the  patient  recovers  without  any  suppuration.  This,  however, 
is  not  often  seen  in  acutely  painful  boils. 

In  blind  boils,  after  some  days  of  pain  and  inflammation,  a  vesicle  or  a 
superficial  pustule  forms,  and  then  the  hardening  gradually  recedes  and 
finally  disappears. 

The  causes  of  boils  are  very  numerous.    Locally  they  may  be  caused  by 
'  Sec  T.  Smith  and  Godlee,  in  '  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  941. 
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dissectiug-room  poisons,  and  perhaps  by  other  morbid  matters  applied  to  the 
skin ;  but  in  the  great  majority  of  cases  the  cause  is  constitutional;  and  con- 
sists in  some  error  of  diet,  some  lowering  influence,  as  parturition,  or  some 
disturbance  of  health  from  climatic  causes.  The  surgical  importance  of  the 
boil  is  usually  trifling,  but  the  remote  cause  should  be  carefully  investigated, 
for  the  constant  recurrence  of  a  crop  of  boils — no  infrequent  event — is  a  very 
serious  annoyance,  and  sometimes  even  a  source  of  danger.  The  presence 
of  sugar  in  the  urine  is  sometimes  associated  with  the  appearance  of  boils 
and  carbuncles,  often,  as  it  seems,  as  a  cause,  and  sometimes,  as  is  said,  as 
an  efiect  of  the  boil,  though  this  seems  doubtful. 

The  general  treatment  is  therefore  of  more  importance  than  the  local,  and 
this  should  as  a  general  rule  be  tonic,  due  attention  being  paid  to  clearing 
out  the  bowels.  Bark  and  quinine,  with  acid,  are  the  tonics  usually  selected, 
with  wine  and  good  food.  Sulphide  of  calcium  in  doses  of  ^  grain  frequently 
repeated  is  recommended  by  Dr.  Ringer.  Surgically  little  should  be  done. 
In  the  early  stage  it  is  said  that  caustics,  as  strong  liquor  ammonise,  the  acid 
nitrate  of  mercury,  or  pm'e  liquor  potasste,  may  prevent  suppuration;  but 
this  (as  Mr.  T.  Smith  says)  appears  to  be  successful  usually  only  in  blind 
boils,  which  probably  would  never  have  suppurated  in  any  case.  In  general 
the  less  the  patient  is  teased  with  local  applications  the  better.  A  small 
poultice  with  a  little  laudanum  in  it  is  the  best  application,  and  when  sup- 
piu'ation  has  formed,  a  tolerably  free  incision.  A  thousand  domestic  remedies 
are  in  use,  which  probably  are  all  inert  except  so  far  as  they  relax  tension  by 
heat  and  moisture. 

Carbuncle  is  a  name  given  to  a  spreading  inflammation  of  the  cellular  Carbuncle, 
tissue,  involving  also  the  skin  which  covers  it,  having  a  considerable  resem- 
blance to  boil,  as  it  tends  to  rapid  sloughing  of  the  cellular  membrane  ;  but 
unlike  boil,  not  limited  by  any  definite  boundary,  and  often  spreading  to  an 
enormous  size.  The  disease  commences  with  hardness  and  pain  in  the  part, 
dusky  redness  of  the  skin  covering  the  indurated  tissue,  and  often  some  con- 
stitutional affection,  low  fever,  and  much  depression.  Soon  the  affected  skin 
gives  way  in  numerous  places,  and  the  slough  is  exposed.  If  the  case  runs  a 
favourable  course  the  inflammation  stops,  the  skin  between  some  of  the  open- 
ings sloughs  to  a  greater  or  less  extent,  so  as  to  permit  the  escape  of  the 
slough  of  the  cellular  tissue,  and  very  commonly  the  skin  perishes  in  the 
whole  area  of  the  disease.  Thus  a  healthy  ulcer  is  left,  which  granulates  in 
the  ordinary  way.  When  the  disease,  on  the  other  hand,  tends  to  death,  the 
carbuncle  goes  on  spreading,  the  fever  increases,  the  patient  becomes  delirious 
and  comatose,  and  dies  probably  with  symptoms  of  blood-poisoning  and 
secondary  abscesses.  The  chief  causes  of  death  in  carbuncle  are  pytemia 
and  asthenia.  A  very  common  situation  for  carbuncle  is  on  the  nape  of  the 
neck  or  between  the  shoulders.  The  disease  is  far  more  common  in  men 
than  in  women. 

The  objects  of  treatment  are  to  stop  the  spread  of  the  inflammation,  to 
allay  fever,  and  to  support  the  patient's  strength.  Carbuncle  is  a  disease 
which  occurs  chiefly  in  persons  broken  down  either  by  high  living  or  by 
some  constitutional  aftection,  as  gout,  diabetes,  or  kidney-disease.  Hence 
few  of  the  sufferers  from  it  can  bear  anything  like  lowering  treatment,  nor 
do  they  bear  well  any  shock  or  hemorrhage.  There  are  four  main  plans  of 
local  treatment :  1.  To  make  a  crucial  incision,  taking  care  to  carry  the  knife 
into  healthy  tissues  both  at  the  borders  and  at  the  base  of  the  carbuncle. 
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This  is  an  effectual  but  a  very  severe  measure  when  the  carbuncle  is  of 
great  extent,  as  it  cannot  be  carried  out  without  a  good  deal  of  bleeding 
at  the  time,  and  secondary  hremorrhage  is  very  common,    2.  The  thorough 
application  of  caustic  potash  is  usually  equally  efficacious  in  relieving  the 
pain  and  checking  the  spread  of  the  sloughing  without  any  drawback  from 
either  shock  or  hemorrhage.    When  the  skin  has  not  given  way  the  caustic 
is  freely  rubbed  on  it  till  a  slough  has  formed,  or  (better)  the  skin  is  divided 
with  a  scalpel  to  insert  the  caustic.    A  small  piece  of  the  caustic  should  be 
put  in  and  allowed  to  remain,  and  if  the  carbuncle  is  very  large,  this  must 
be  done  at  several  points.    3.  Eecently  the  treatment  of  carbuncle  by  freely 
scraping  away  the  diseased  tissue  has  been  strongly  advocated  by  Mr.  Herbert 
Page,  •  and  others.   The  patient  is  placed  under  the  influence  of  an  anesthetic 
and  a  small  central  incisioji  is  made  into  the  parts  beneath,  and  with  a 
Volkmann's  or  Lister's  spoon  every  particle  of  sloughing  tissue  is  carefully 
scraped  away,  any  venous  oozing  being  controlled  by  pressure.    The  wound 
is  then  irrigated  with  solution  of  corrosive  sublimate  or  carbolic  acid,  dusted 
over  with  iodoform,  and  pressure  applied  by  a  wood-wool  pad  securely 
bandaged  over  the  part.    4.  In  many  of  the  less  severe  cases  none  of  these 
measures  are  necessary.    The  carbuncle  may  be  covered  with  a  warm  poultice 
and  left  to  slough  out.^    In  choosing  one  of  these  four  plans  of  treatment, 
perhaps  the  best  rule  is  to  take  into  account  the  amomit  of  pain,  the  extent 
of  the  disease,  and  the  condition  of  the  patient.    In  a  healthy  man  suffering 
grievous  pain  from  a  rapidly  extending  carbuncle  of  no  great  size,  the  treat- 
ment by  incision  or  erasion  is  to  be  adopted  ;  and  of  the  two,  the  latter  is 
probably  the  preferable,  inasmuch  as  the  operation  is  apparently  attended 
with  less  loss  of  blood  than  the  free  crucial  incision.   But  in  large  carbuncles 
on  unhealthy  subjects,  I  have  no  doubt  that  the  treatment  by  caustic  potash 
is  the  best.    The  expectant  treatment  I  should  myself  reserve  for  cases  in 
which  I  saw  reason  to  think  that  the  progress  of  the  disease  had  ceased 
before  the  patient  presented  himself.^    At  the  same  time  the  expectant 
treatment  is  that  which  is  recommended  by  the  high  authority  of  Sir  J. 
Paget  and  Mr.  Le  Gros  Clark.    Sir  J.  Paget  entirely  rejects  the  treatment 
by  incision,  and  he  dissuades  all  administration  of  stimulants  or  of  any 
medicine,  except  opium  when  the  disease  is  attended  with  much  pain,  and 
especially  dissuades  confinement  to  bed  or  to  the  house,  believing  that  fresh 
air  is  very  conducive  to  the  patient's  recovery,  and  that  nothing  is  really 
needed  beyond  keepmg  the  part  clean  and  avoidmg  the  contact  of  the  dis- 
charge with  the  neighbouring  integument,  which  should  be  protected  by  a 
circular  piece  of  some  unirritating  plaister.    The  idea  that  carbmicle  is  in 
itself  a  dangerous  affection  he  utterly  repudiates,  believing  that  the  few 
persons  who  die  with  carbuncle  under  the  expectant  treatment  die,  not  of 
the  carbuncle,  but  of  some  of  the  visceral  diseases  which  often  precede  it, 

'  '  Brit.  Med.  .Tourn.'  vol.  i.  1888,  p.  635. 

2  Mr.  Lowndes  recommends  in  the  treatment  of  carbuncle  the  injection  of  a  solution 
of  carbolic  acid  (siss.  to  Sviij.) ;  the  solution  to  be  injected  with  a  glass  syringe  as  soon 
as  an  opening,  however  small,  appears.  He  says  that  under  this  treatment  the  slough  at 
once  ceases  to  extend,  and  is  soon  wasted  away  in  shreds  by  the  injections,  and  the  swell- 
ing and  hardness  rapidly  disappear.    '  Brit.  Med.  Journ.'  vol.  i.  1888,  p.  743. 

"  A  man  was  lately  under  my  care  in  whom  a  carbuncle  had  been  treated  on  the 
expectant  plan,  and  the  result  was  an  immense  ulcer  occupying  the  whole  of  the  nape. 
Soon  after  his  admission  into  the  hospital  another  carbuncle  formed,  and  was  rapidly 
extending.  A  crucial  incision  soon  stopped  its  course,  and  lie  recovered  with  hardly  any 
mark  from  this  second  carbuncle,  forming  a  striking  contrast  to  the  tremendous  ravages 
of  the  first. 
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and  that  any  danger  which  might  have  attended  the  malady  when  the 
treatment  by  incision  was  in  vogue  was  really  caused  by  that  treatment. ' 

It  is  customary  in  surgical  text-books  to  notice  the  plans  of  treating 
carbuncle  by  subcutaneous  incision,  as  recommended  by  Mr.  French,  or  by 
pressure,  as  Dr.  OTerrall  -  prescribed.  I  think,  however,  that  I  am  correct 
in  saying  that  they  have  been  found  less  efficient  than  the  plans  above 
mentioned,  and  have,  therefore,  fallen  into  disuse. 

There  is,  however,  one  species  of  carbuncle  which  is  undoubtedly  very  Facial 
fatal.  I  mean  those  Avhich  form  on  the  lips  and  face,  usually  in  young  men,  ^'^^^^^ 
and  which  have  been  regarded,  though  apparently  erroneously,  as  malignant 
pustule.  These  rapidly  fatal  cases  are  seen  almost  exclusively  in  young  per- 
sons from  fifteen  to  twenty-one,  and  Sir  J.  Paget  says  that  out  of  fifteen  cases 
he  has  seen,  only  one  recovered.  The  disease  '  commences  at  one  spot, 
inflammation  of  the  whole  lip  follows  and  spreads  to  the  face,  and  then 
disease  of  the  lymphatics  ensues,  with  pytemia  as  its  consequence.' — (Paget.) 
At  the  commencement  of  the  disease  it  is  impossible  to  distinguish  it  from 
the  ordinary  carbuncle  which  does  sometimes  attack  the  face,  though  the 
occurrence  in  a  young  healthy  adult  should  always  excite  apprehension. 
Sir  J.  Paget,  who  was  at  one  time  inclined  to  deny  the  identity  of  this  disease 
with  common  carbuncle,  has  now  changed  his  opinion,  and  is  convinced 
that  the  disease  '  is  true  carbuncle,  which,  because  of  some  peculiarity  in 
the  textures  of  the  lip,  especially  in  young  persons,  is  peculiarly  apt  to  infect 
the  blood  and  generate  acute  pyaemia.'  No  local  measures  are  of  any  avail, 
except  perhaps  such  incisions  as  are  necessary  to  relieve  tension.^  The 
patient's  only  prospect  of  benefit  from  treatment  seems  to  be  in  the  copious 
administration  of  quinine,  so  as  to  produce  the  symptoms  denominated 
cinchonism ;  but  the  statement  above  quoted  from  Sir  J.  Paget 's  experience 
shows  how  feeble  the  chance  is. 


Chilblain  is  an  affection  especially  of  childhood,  though  it  is  not  confined  Chilblains, 
to  childi-en.  Men  suffer  from  it  far  less  than  women.  The  affection  consists 
in  inflammation  of  the  skin,  often  proceeduag  to  ulceration  (broken  chilblains) , 
and  even  in  some  cases  to  gangrene  ;  but  characterised  by  the  pecuharity 
that  the  chilblains  are  liable  to  periodic  attacks  of  congestion,  generally  in 
the  afternoon  or  after  dinner,  sometimes  after  going  to  bed.  Chilblains 
appear  to  be  directly  caused  more  by  thawing  after  cold  than  by  the  imme- 
diate action  of  the  cold  itself.  They  attack  the  most  exposed  parts  of  the 
body— the  hands,  the  lobes  of  the  ears,  the  end  of  the  nose,  and  particularly 
the  feet,  where  the  circulation  is  most  languid.  The  persons  chiefly  affected 
are  those  whose  hands  and  feet  are  liable  to  become  cold  and  livid  from  slight 
causes. 

Much  may  be  done  to  obviate  the  tendency  to  chilblains  by  attention  to 
the  general  health,  by  insisting  on  vigorous  exercise,  by  warm  clothing,  and 
by  good  diet. 

•  As  long  as  chilblains  remain  unbroken,  and  if  the  external  surface  is  not 
too  sensitive  to  pressure,  various  stimulating  embrocations  maybe  beneficially 
employed :  such  as  Wardrop's  liniment,  a  mixture  of  two  parts  of  tincture  of 
cantharides  with  six  of  soap-liniment  ;  camphorated  spirit ;  equal  parts  of 
turpentine  and  copaiba  ;  or  tincture  of  iodine  and  soap-liniment.    When  the 

'  See  Paget,  '  On  the  Treatment  of  Carbuncle,'  '  Clin.  Lect.'  p.  252. 
■■^  '  Dublin  Hosp.  Gazette,'  1858. 

"  See  a  case  related  by  Dr.  Burrell,  '  Am.  Journ.  Med.  Sci.'  July  18S0. 
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external  surface  is  very  tender,  a  good  local  application  is  formed  by  a  mix- 
ture of  two  ounces  of  collodion^  six  drachms  of  Venice  turpentine,  and  three 
drachms  of  castor-oil ;  or  tender  chilblains  that  do  not  itch  may  be  covered 
over  by  adhesive  plaster  spread  upon  kid  or  chamois  leather.'  Itching 
may  be  relieved  by  mustard  baths,  or  by  rubbing  with  snow.  Vesicated 
chil^jlains  may  be  coated  with  collodion  and  castor  oil.  For  the  ulcers  a 
dressing  of  poultice  and  Friar's  balsam,  or  of  balsam  of  Peru,  may  be 
recommended. 

The  nails  are  liable  to  many  disorders,  of  which  it  will  be  enough  to 
enumerate  the  following  : — 
Onychia.  Onychia,  or  onychia  maligna,  is  a  peculiar  form  of  foul  ulceration  around 
the  nails  of  children,  originating  in  a  crush  of  the  end  of  the  finger,  which 
seems  to  loosen  the  connection  between  the  nail  and  its  matrix.  The  end  of 
the  finger  becomes  unusually  enlarged,  red,  and  congested  ;  and  the  nail  is 
thinned,  blackened,  and  separated  from  the  soft  parts  by  a  very  foul  ulcer 
running  like  a  crescent  across  the  finger.  This  ulceration  may  go  on  tiU  the 
phalanx  is  exposed  and  mortifies,  or  till  the  joint  becomes  involved.  The 
remedy  consists  in  removing  the  nail,  if  loose,  with  a  pair  of  forceps,  dressing 
the  ulcer  with  an  arsenical  lotion  (liq,  potass,  arsenit.  5ij.  aquas  fj.),or  with 
black  wash,  and  attending  to  the  state  of  the  general  health. 
Syphilitic  The  toe-nails,  and  sometimes  those  of  the  fingers,  are  affected  in  con- 
the^ifailf  stitutional  syi^hilis.  There  is  ulceration  beneath  the  nail  as  in  onychia 
maligna  ;  but  unaccompanied  by  the  peculiar  foetor  of  that  disease,  and  not 
attended  with  so  much  swelling  of  the  soft  parts.  There  are  the  cracks 
between  the  toes  (rhagades)  which  are  so  often  found  in  syphilis,  and  most 
probably  other  marks  or  remains  of  constitutional  syphilis.  It  is  a  late 
symptom,  generally  in  the  tertiary  stage,  and  yields  rapidly  to  local  mercu- 
rial treatment  (fumigation  or  black  or  yellow  wash)  and  large  doses  of  iodide 
of  potassium. 

Psoriasis  of       Psoriasis  of  the  nails  occurs  either  as  a  syphilitic  or  spontaneous  affection  ; 

the  nails.  -j^  j-j^g  latter  case  it  seems  that  a  parasite  like  that  of  ringworm  is  sometimes 
present,^  and  it  seems  sometimes  to  be  caused  by  the  contagion  of  ringworm. 
The  nail  becomes  partly  separated  from  the  soft  parts,  and  its  layers  heaped 
up  on  each  other,  like  the  scales  of  an  oyster  shell,  much  in  the  same  way 
as  the  scales  of  epidermis  are  heaped  up  in  psoriasis  of  the  skin.  It  is  a 
troublesome  affection,  which  must  be  treated,  if  syphihtic,  by  a  j)rolonged 
but  mild  mercurial  course  ;  if  non-syphilitic  by  arsenic.  Locally  Mr.  T. 
Smith  recommends  rubbing  off  the  superfluous  scales  gently  with  glass  or 
fine  sand-paper,  or  the  application  of  dilute  acetic  acid,  and  dressing  the 
margin  of  the  nail  at  night-time  with  a  mixture  of  white  precipitate  and  tar 
ointment. 

Ingrowing  Ingrowing  toe-nail  is  a  very  troublesome  affection,  and  by  preventing 
toe-nail.  active  exertion,  causes  inconvenience  far  out  of  proportion  to  its  apparent 
gravity.  It  occurs  from  pressure  of  the  toes  together,  whereby  the  outer 
edge  of  the  nail  of  the  great  toe  becomes  imbedded  in  the  skin,  and  this 
pressure  gradually  produces  ulceration,  leading  to  the  formation  of  a  crop  of 
irritable  and  painful  granulations  at  the  margin  of  the  ulcerated  part.  The 
imbedded  portion  of  the  nail  is  often  cut  away  by  the  patient  or  by  some  one 
whom  he  consults  \  but  this  is  only  a  palliative,  and  often  not  even  that,  for 

'  '  Syst.  of  Surg.'  Srd  ed.  vol.  ii.  p.  962. 
Hilton  Fagge,  in  '  Path.  Trans.'  vol.  xxi.  p.  J07. 
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the  pressure  still  continues  to  act,  and  the  newly  cut  edge  of  the  nail  is  some- 
times even  more  irritating  than  before. 

The  prmciples  of  treatment  are  twofold.  The  most  important  is  to  re- 
heve  the  toes  from  all  pressure  by  the  use  of  proper  boots,  or  even  of  an 
apparatus  to  disengage  the  toes  and  prevent  them  from  cornxoressing  each 
other. 

Then  the  uagrown  nail  must  be  disengaged  from  the  flesh.  This  is  effected 
by  raising  the  buried  edge.  A  Httle  lint  is  to  be  tucked  in  between  the  nail 
and  the  flesh,  the  centre  of  the  nail  being  if  necessary  scraped  or  notched  m 
order  to  allow  its  side  to  be  raised  more  easily.  The  irritable  granulations 
are  to  be  repressed  by  dusting  them  with  the  oxide  of  zinc,  or  by  the  use  of 
the  nitrate  of  silver  in  stick.  In  many  cases  the  plan  of  shaving  off  all 
the  exuberant  granulations  and  other  parts  down  to  below  the  level  of  the 
ingrowing  nail  is  successful— care  being  taken  not  to  allow  the  granulations 
from  the  incision  to  become  again  exuberant. 

Finally,  there  are  many  cases  where  the  removal  of  the  nail,  though,  I  Avulsion 
beHeve,  it  is  never  actually  necessary,  is  very  expedient.  For  though,  no  °^ 
tloubt,  by  dexterity  and  patience  the  complaint  can  always  be  cured,  yet  the 
patient  will  be  deprived  of  the  power  of  active  exercise  for  a  long  time,  so 
that  ui  severe  or  long-standing  cases  it  appears  on  the  whole  better  to  remove 
the  nail  under  anajsthesia.  The  sharp  point  of  a  strong  pair  of  scissors 
bemg  driven  beneath  the  middle  of  the  nail  down  to  its  root,  each  half  is 
torn  out  with  a  stout  pair  of  forceps.  In  a  day  or  two  the  patient  can  walk 
about,  the  sore  beuig  protected  with  a  little  cotton-wool  to  prevent  the  friction 
of  the  shoe,  and  the  granulations  will  have  disappeared  before  the  nail  grows 
again. 
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MINOR  AND  OPERATIVE  SURGERY. 

MINOR  SURGERY. 
The  subject  of  minor  surgery  will  comprise  bandaging,  the  making  of 
splints,  sutures  and  their  application,  counter-irritation  and  cauteries,  blood- 
letting and  vaccination. 

The  essence  of  success  in  bandaging  is  to  apply  the  bandage  so  as  to 
cover  the  whole  surface  with  it,  and  to  make  equable  pressure  over  the  whole 
sufficient  for  the  purpose  in  hand,  but  never  so  severe  as  to  produce  oedema  of 
the  part  below,  still  less  to  cause  sloughing  of  the  skin.  A  bandage  is  made 
usually  of  linen  or  calico,  but  for  some  purposes  flannel  is  more  convenient, 
and  occasionally  elastic  webbing  may  be  used,  though  this  requires  more  care 
in  its  apphcation,  since,  if  it  is  stretched  too  much  whilst  it  is  apphed,  its  re- 
coil may  easily  produce  more  pressure  than  is  safe.  The  bandage  is  generally 
rolled  up  into  a  single  roller  (Fig.  402),  sometimes  into  a  double-headed  roller 
(Fig.  406),  the  bandage  being  rolled  up  from  both  ends  to  the  middle. 

Bandages  are  spoken  of  as  simple  or  continuous  and  compound.  The 
continuous  bandages  are  best  exemplified  by  those  of  the  le-^  and  arm  (Figs 
402,  403).     These  band- 


ages,  which  are  carried  con- 
tinuously up  the  limb,  are 
thence  called  '  spiral.'  In 
consequence  of  the  increase 
in  thickness  of  the  limb 
upwards  the  bandage  if 
simply  rolled  round  would 
be  quite  loose  and  soon  fall 
off.  It  is  necessary,  as 
shown  in  the  figures,  to 
reverse  the  bandage,  by 
laying  a  finger  on  its 
centre  while  the  bandage  is 
turned  round  on  itself,  till  a  part  of  the  limb  is  reached  which  is  cylindrical, 
when  the  reverses  are  no  longer  needed.  Each  turn  of  the  bandage  should 
lie  half  over  the  one  below  it,  and  when  the  hole  is  completed  the  bandage 
should  He  quite  evenly  without  any  pucker,  with  the  reverses  forming  a  con- 
tinuous hne  up  the  limb.  In  bandaging  the  leg  (Fig.  402)  a  turn  of  the 
bandage  is  first  taken  fi'om  the  ankle  to  the  foot  and  back  again,  like  a  figure 
of  8,  to  afford  a  hold  for  the  bandage,  and  then  the  bandage  is  carried  as  far 
over  the  foot  as  necessary.  If  it  is  required  to  include  the  heel  this  may  be 
done  by  a  turn  carried  from  the  ball  of  the  great  toe  over  the  heel,  and 
secured  by  circular  turns  round  the  foot.  In  bandaging  the  arm  (Fig.  403) 
an  excellent  hold  is  afforded  by  the  thumb.  The  bandage  commences  over 
the  wrist,  turns  round  the  palm  of  the  hand,  through  the  cleft  between  the 
thumb  and  index  finger,  makes  as  many  turns  round  the  hand  as  is  necessary 
to  secure  any  dressing  which  may  be  applied  there,  and  then  passes  spirally 
up  the  limb,  being  reversed  as  may  be  necessary. 


Fio.  402.  The  common  leg  bandage. 
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In  bandaging  the  chest,  it  is  often  necessary,  as  mentioned  at  page  210, 
to  reverse  the  bandage,  and  a  brace  or  support  should  always  be  applied. 

When  the  flexures  of  the 
joints,  knee,  groin,  elbow,  or 
shoulder  are  reached,  it  is 
no  longer  possible,  even  by 
means  of  reverses,  to  apply  the 
bandage  continuously  so  as  to 
make  equable  pressure.  Either 
the  figure-of-8  bandage  must 
be  employed,  or  a  special 
bandage  contrived. 

The  figure-of-8  bandage  is 
best  exemplified  by  the  spica 
bandage  which  is  used  to 
secure  the  dressings  after  an 


Fig.  403.   Santiago  for  the  arm  and  forearm. 


Figure-of-8 
or  spica 
bandage. 


_  ^^^^^^^  UJiJl 

operation  lor  hernia,  or  a  poultice  to  a  bubo.  One  or  two  turns  are  first  taken 
round  the  thigh  to  afford  a  hold.  Thence  the  bandage  is  carried  to  the  iliac 
crest  on  the  same  side,  and  across  the  back  to  the  opposite  ilium,  returns 

across  the  groin,  and  is  carried  round  in  this 
figure-of-8  fashion  as  often  as  necessary, 
being  finished  off"  and  fixed  by  a  circular 
turn  or  two  round  the  abdomen.     It  is 
a  useful  precaution  to  tack  the  bandage 
together  at  the  crossings.     The  knee  or 
shoulder  may  also  be  included  in  numerous 
turns  of  a  figure-of-8  bandage  gradually 
converging  as  they  cross,  or  a  very  con- 
venient bandage  may  be  made  as  in  the 
figure  (Fig.  405)  by  tearing  an  oblong  piece 
of  calico  or  linen  down  the  middle  at  either 
end  till  a  square  undivided  jjiece  is  left 
in  the  middle.     To  avoid  further  tear- 
,  ing.  a  stitch  is  put  at  the  end  of  each 

tear  and  knotted.  Then  the  square  part  is  appHed  over  the  projectmg  part 
ot  the  jomt,  and  the  tails  are  crossed  over  each  other  and  tied,  the  lower  ends 
at  the  upper,  the  upper  ends  at  the  lower  side  of  the  jomt. 

The  figure-of-8  band- 
age is  also  very  com- 
monly used  in  fracture 
of  the  clavicle,  the  cross- 
ing being  made  between 
the  scapulffi. 

The  double-headed 
roller  bandage  is  used 
when  it  is  necessary  to 
secure  the  turns  of  one 


Four-tailed 
bandage. 


Fid.  404.   Spica  bandage. 


Fill.  405.   Four-talled  bandage  for  the  knee. 


ot  the  heads  Of  the  roller  by  crossing  the  other  over  it,  as  in  the  '  capeUine  ■ 
or  scalp  bandage  represented  in  Fig.  40G.  The  centre  of  the  bandage  between 
the  two  rollers  is  laid  on.the  occiput,  and,  when  the  rollers  meet  on  the  fore- 
head they  are  crossed  one  under  the  other,  and  the  first  is  turned  vertically 
over  the  scalp,  while  the  second  pursues  its  horizontal  direction.  Starting 

3  0 
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Pig.  406.   Scalp  or  Capelline  bandage. 


again  over  the  occiput,  the  two  bandages  are  changed  into  opposite  hands 
and  the  first  is  brought  back  again  across  the  vertex  to  the  forehead,  half 
covering  its  former  turn,  and  so  on.  When  it  has  become  nearly  horizontal, 
the  second  roller  is  taken  vertically  across,  and  is  managed  in  the  same  way, 
and  thus  the  whole  head  is  covered 
with  an  evenly-pressing  cap  of 
bandage.  This  is  a  very  eflBcient 
bandage  when  pressure  is  required 
over  a  number  of  different  parts 
of  the  scalp.  When  only  a  single 
pouit  requires  compression,  as  in 
bleedmgfrom  one  artery,  the  central 
part  of  the  bandage  is  laid  on  the 
compress  which  secures  that  vessel ; 
then  the  ends  are  passed  horizontally 
around  the  head,  or  vertically  round 
the  head  and  chin,  as  may  be  most 
convenient ;  then  crossed  over  each 
other  and  turned  at  right  angles  to 
their  former  direction,  and  so  on 
mitil  sufficient  pressure  is  made,  when  they  may  be  firmly  tied  together  over 
the  compress  and  secured  to  it  by  stitches.  Stitches  may  also  be  placed  at 
the  crossings  of  the  bandages  to  make  all  secure. 
T-bandage.  The  T "bandage  is  used  for  the  perinseum,  m  order  to  secm-e  catheters,  to 
support  a  pad  put  on  the  anus  in  prolapse  of  the  bowel,  poultices  in  the  peri- 
nteum,  and  other  dressings  in  this  region.  The  figm-e  represents  one  made 
expressly.  A  belt  passes  around  the  abdomen,  above  the  ihac  spines.  ^  To 
this  is  attached,  in  the  middle  line  behind,  a  vertical  piece  which  is  divided 
into  two  at  the  sacrum,  and  the  two  ends  are  broughtup  on  either  side  in 
fi-ont  and  secured  through  a  loop  on  the  horizontal  belt.  In  practice  this 
apparatus  is  usually  made  impromptu,  out 
of  two  pieces  of  bandage  or  thick  tape. 
Care  must  be  taken  to  place  a  stitch  where 
the  vertical  tape  is  split  behind  to  prevent 
its  tearing,  since  that  would  loosen  the 
whole  bandage.  In  tymg  in  a  catheter,  it 
is  usual  to  secure  the  end  of  the  instrument 
by  tying  a  double  ligature  on  it  with  a  clove- 
hitch,  so  that  there  are  two  ends  in  front 
and  two  behind.  The  anterior  ends  are  tied 
to  the  horizontal  piece  or  to  the  ascending 
pieces  not  far  from  it,  and  the  posterior 
ends  to  the  ascending  pieces  near  the  ischial 
tuberosities,  both  being  left  just  slack  enough  to  allow  the  catheter  a  little 
motion  as  the  patient  changes  his  position,  but  not  so  much  as  to  allow  the 
end  to  pass  out  of  the  bladder.  In  applying  the  T-bandage  to  a  female 
the  vertical  piece  may  be  made  single  if  it  is  required  to  make  pressure  on 
the  vulva,  being  unpinned  when  the  patient  wants  to  pass  water. 
Suspen.?ory  The  suspensory  bandage  supports  the  testicles.  It  is  best  procured 
bandage,  ready-made  from  the  instrument-maker.  When  one  is  not  at  hand  a  bandage 
is  passed  horizontally  round  the  abdomen  ;  the  apex  of  a  handkerchief,  folded 
into  a  triangle,  is  fastened  to  it  in  the  middle  line  in  front,  so  that  the  middle 


Securing  a 
catheter. 


Fig.  407.  T-bandnge. 
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of  the  base  reaches  the  centre  of  the  peruifeum.  The  extremities  of  the  base 
are  then  brought  np  on  either  side  of  the  scrotum  and  turned  round  the  belt 
on  either  side  of  the  middle  Hne,  from  behind  forwards.  They  are  now 
secured  with  pins  to  the  belt,  or  they  may  be  tied  together  in  a  bow  or  knot 
over  the  root  of  the  penis.  In  this  way  the  scrotum  can  be  raised  to  the 
level  of  the  front  of  the  thighs. 

The  many-tailed  bandage,  or  24-tailed  bandage,  as  it  used  to  be  called,  is 
now  chiefly  employed  after  abdominal  section.  It  is  made  on  a  foundation 
of  a  single  strip  of  bandage  or  cloth,  which  is  laid  along  the  patient's  back. 
To  this  foundation  a  number  of  strips  of  bandage  have  been  sewn  at  right 
angles  from  above  downwards,  each  overlapping  the  former  by  about  half 
its  width,  the  strips  being  rather  more  than  half  as  long  as  the  circumference 
of  the  body.  The  lowest  (most  superficial)  is  first  di-awn  tight,  then  covered 
by  the  next  one,  and  so  on.  The  body  is  thus  bandaged  evenly  as  if  by  the 
spiral  roller.  The  whole  apparatus  can  be  withdrawn  by  loosening  the 
transverse  strips  fi-om  above  downwards,  and  drawing  the  whole  away, 
behind  the  body.  A  fresh  one  can  then  be  slipped  under  the  trunk,  and  the 
bandage  renewed,  without  disturbing  the  patient  at  all.  The  foundation 
piece  is  sometimes  omitted,  but  then  the  bandage  is  not  so  secure,  nor  can 
such  firm  pressure  be  made  with  it. 

Closely  coimected  with  the  subject  of  bandages  is  that  of  splints,  or 
immovable  apparatus.  The  permanent  wooden  splints  used  in  fractures 
are  generally  bought  ready-made  from  the  instrument-makers,  though  the 
surgeon  should  always  be  prepared  to  fashion  them  for  himself  on  an  emer- 
gency. A  useful  form  for  coinitry  practice  is  what  is  called  '  Gooch's  splint,' 
composed  of  thin  strips  of  light  wood,  bound  together  with  a  webbing. 
This  IS  sohd  enough  to  give  support  in  most  fractures,  easily  moulds  itself 
to  the  convexities  of  the  hmb,  and  can  be  readily  cut  by  the  surgeon  with  a 
stout  sharp  knife  to  such  lengths  and  shapes  as  the  case  before  him  requires. 

The  ordinary  forms  of  immovable  apparatus  are  made  of  bandages  or 
cloths  applied  to  the  limb  and  either  stiffened  with  some  composition,'  or 
lined  with  leather,  pasteboard,  gutta-percha,  or  some  such  malleable  material 
The  simplest  of  all  these  is  the  starch  bandage,  Avhich  is  usually  applied  over 
the  pasteboard  sphnt,  or  may  be  used  by  itself,  a  layer  of  wadding  or  soft 
cloth  being  between  it  and  the  limb.    It  consists  merely  of  a  common  roller 
which  IS  soaked  in  thick  starch-  after  it  has  been  apphed,  the  hmb  being  kept 
perfectly  at  rest  till  the  starch  is  dry.    Gum-and-chalk  is  stouter  than  this 
but  cracks  more  readily.   It  is  made  of  mucilage,  thickened  by  chalk  rubbed 
up  with  It  to  the  consistence  of  thick  cream.    In  applying  these  substances 
they  should  be  fi-eely  smeared  into  the  bandage  by  the  hand  or  a  coarse  brush 
m  the  direction  of  the  turns  of  the  roller,  and  they  may  be  made  thicker  bv 
applymg  another  bandage  over  the  first.    Many  other  substances  have  been 
introduced  for  making  splints,  such  as  paraffin,  silicate  of  potash,  and  o-lue 
The  pamffin  seems  to  be  in  every  way  inferior  to  starch  or  gum  ;  the  sil^ate 
0  potash  IS  light  and  firm  but  not  very  strong.    As  a  covering  for  a  plaster- 
of-Paris  bandage  it  is  often  very  useful.    Glue  makes  a  very  good  splmt  if 
he  best  French  glue  can  be  got ;  but  lately  this  has  seemed  difficult.  'aTou 
one-fourth  of  its  bulk  of  methylated  spirit  is  added  to  the  melted  glue,  and 
when  the  sphnt  is  hai;dened  it  is  cut  down  the  middle,  and  a  series  of  eye- 
lets let  into  holes  which  are  punctured  in  it,  and  it  is  then  laced  The 
sphnt  IS  not  so  solid  as  that  of  plaster  of  Paris  or  pasteboard,  but  it  pos 
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sesses  the  vecommenclation  that  it  can  be  taken  off  and  put  on  as  easily  as  a 
laced  boot. 

The  pasteboard  splint  is  an  excellent  one ;  in  fact,  after  trying  all  the 
modern  substitutes  for  it,  I  see  little  advantage  in  any  of  them,  for  ordinary 
cases  of  fracture,  over  this  old  one.  Pieces  of  pasteboard  are  cut  to  a  pattern 
which  shall  embrace  the  limb,  the  pattern  being  generally  cut  out  of  an  old 
newspaper.  They  are  then  soaked  in  warm  water  for  a  sufficient  time.  When 
quite  flexible  they  are  rapidly  moulded  to  the  limb,  their  edges  are  trimmed 
off  with  the  fingers,  and  they  are  bandaged  on.  After  the  pasteboard  is  quite 
dry  the  outer  bandage  is  starched. 

A  leather  sphnt  is  still  more  secure  than  one  of  pasteboard,  since  it  camiot 
crack ;  but  it  is  more  costly,  and  a  little  more  troublesome  to  make.  A 
pattern  is  taken  as  before,  the  leather  soaked  in  warm  water  till  quite  soft, 
moulded,  trimmed  with  stout  scissors,  and  finished  as  the  pasteboard  splint. 
Gutta-percha  is  more  easily  moulded,  is  much  cheaper,  and  requires  only 
dipping  in  nearly  boiling  water  for  a  very  short  time  to  soften,  but  it  has  the 
great  disadvantage  of  being  impermeable  to  the  perspiration. 

The  great  advantage  over  all  these  of  the  plaster-of-Paris  splint  for  certain 
emergencies  is  the  rapidity  with  which  it  hardens  ;  against  which  must  be 
set  the  disadvantage  that  it  is  more  difficult  of  removal,  and  cannot  be  re- 
applied or  modified  as  the  others  can,  if  swelling  occurs,  or  if  from  any  cause 
it  becomes  desirable  to  examine  the  limb.  The  ordinary  splint,  therefore, 
appears  better  for  most  cases.  On  the  other  hand,  it  is  easy  to  cut  a  hole  in 
the  plaster  splint  to  expose  the  wound  of  a  compound  fracture  or  operation, 
and  for  such  cases  it  is  now  in  extensive  use.  It  is  thus  made.  One  or  two 
rollers  of  open  material  are  charged  with  dry  plaster  of  Paris  by  rubbing  in 
as  much  as  the  bandage  will  hold.  The  surgeon  has  a  bag  of  plaster  and 
a  basin  of  water  ready.  The  usual  layer  of  wadding  or  cotton-wool  being 
applied,  the  bandage  is  placed  in  the  water  for  a  very  short  time,  and  is  then 
applied,  water  being  washed  over  each  turn  as  it  goes  on,  and  fresh  plaster 
being  rubbed  over  it,  as  much  as  required.  Two  layers  of  bandage  well 
plastered  will  make  a  good  splint,  the  exterior  of  which  can  be  smoothed  and 
varnished  with  paraffin  or  covered  with  a  layer  of  silicate.  In  order  to  expose 
a  wound  its  position  should  be  marked  with  a  thick  wad  of  cotton-wool,  and 
then  the  plaster  can  be  dissolved  with  acid  in  that  part  and  picked  awa}-  till 
the  wad  is  entirely  exposed.  If  the  plaster  is  good  the  bandage  will  have 
set  in  a  quarter  of  an  hour,  and  the  patient  can  then  be  removed— a  great 
desideratum  in  military  practice.  Mr.  Bryant  speaks  highly  of  the  Bavarian 
splint,  which  is  certainly  easily  applied,  but  is  rough  and  fits  far  less  well 
than  the  plaster  splint  made  with  the  bandage  as  aforesaid.  Two  pieces  of 
oblong  flannel  are  sewn  together  down  the  middle.  The  upper  (or  inner)  one 
is  swathed  round  the  limb,  well  charged  with  plaster-of-Paris  paste,  nnd 
crossed  by  the  outer  one,  which  is  pressed  into  the  plaster  and  secured  with 
one  or  two  straps,  or  bandages.  The  splint  is  easily  removed  by  tearing  the 
edges  of  the  flannel  asunder,  the  stitching  of  the  -two  pieces  behmd  acthig  as 
a  hinge.  A  still  more  convenient  plaster-of-Paris  splint,  possessing  all  the 
advantages  of  the  l^avarian  splint,  and  being  at  the  same  time  much  simpler, 
is  the  one  introduced  by  Mr.  Croft.'  Each  splint  is  made  of  two  layers  of 
house-flannel  cut  into  such  a  shape  as  to  encircle  one  half  of  the  limb  to  be 
splinted.  The  one  layer  is  applied  to  the  hmb,  while  the  other  is  thoroughly 
soaked  with  plaster  of  Paris  of  about  the  consistence  of  cream  and  put  on 

•  '  Med.-Chir.  Trans.'  vol.  Ixiv.  p.  '2\)'). 
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over  it.  Both  layers  are  then  moiilcled  to  the  part  and  firmly  bandaged  in 
position  with  a  muslin  bandage.  In  order  to  remove  the  splint,  all  that  is 
necessary  is  to  cut  through  the  bandage  on  the  anterior  aspect  of  the  limb 
and  turn  the  splints  outwards. 

The  most  convenient  of  all  these  apparatus  is  that  made  of  Hides' s  patent 
felt.  The  splint  is  made  of  felt  hned  with  soft  leather,  and  is  hardened  by  a 
preparation  sold  with  the  felt  and  put  on  with  a  brush,  but  it  is  too  costly  for 
general  use.  The  poro-plastic  felt  now  in  extensive  use  is  made  in  the  same 
way. 

Sutures  are  made  of  silk,  silver,  catgut,  hair,  and  occasionally  of  other  Sutures, 
substances.  Silver  or  wire  sutures  have  the  great  advantage  of  causing  the 
least  possible  irritation,  since  they  do  not  imbibe  moisture  or  putrefy ;  but 
they  are  not  supple  enough  for  the  more  comphcated  forms  of  suture.  It  is 
sometimes  said  that  silver  sutures  do  not  cut.  But  that  is  true  only  when 
they  have  no  tension  upon  them.    If  tied  too  tight  at  first,  or  if  the  parts 


I-Ki.  408.  The  coiitiuuous  suture.  Fiu.  409.  The  twisted  suture. 

swell  afterwards,  all  sutures  ^viU,  and  must,  cut  the  tissues,  and  silver,  I  think, 
cut  faster  than  others,  as  being  more  rigid.  Catgut  sutures  are  very  little 
irritating,  and  they  require  no  removal,  since  they  are  absorbed,  leaving  the 
knot  to  drop  ofi:'  in  the  course  of  about  a  week.  For  the  same  reason  they 
are  inappropriate  for  sutures  which  must  be  long  retained.  Horsehair  is 
very  pliant,  makes  very  little  mark,  does  not  absorb  moisture,  and  may  be 
retamed  any  length  of  time,  but  it  is  difficult  to  tie,  brittle,  and  too  dehcate 
to  bear  any  strain.  On  the  whole,  silk  which  has  been  rendered  aseptic 
remains  the  most  universally  useful  suture. 
The  forms  of  suture  are  as  follows  : — 

1.  The  interrupted,  in  which  each  stitch  is  knotted  as  it  is  made.  If 
silver  is  used,  the  stitches  are  fixed  by  crossing  each  end  perpendicularly 
across  the  other,  and  twisting  them  two  or  three  times.  The  knot  should  lie 
on  one  side  of  the  line  of  wound. 

2.  The  contimLous  or  glover's  suture  (Fig.  408)  is  the  suture  generally  used 
m  the  post-mortem  room.    In  the  living  body  it  is  not  very  often  employed 
for  though  it  produces  a  more  intimate  adjustment  of  the  edges  of  the  wound' 
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it  possesses  the  distinct  disatlvantage  that  a  single  loop  cannot  be  interfered 
with  without  loosening  the  connections  of  the  whole  length  of  the  wound. 

3.  The  twisted  suture  (Fig.  409)  is  made  with  a  pin,  around  wliich  the 
suture  is  wound  in  the  form  of  a  figure  of  8.  It  is  chiefly  used  m  harelip  and 
in  wounds  made  in  removing  cancer  of  the  lip.  When  several  pins  are  used, 
the  suture  can  be  finished  off  separately  on  each  pin  (as  shown  in  the  figure), 
or,  as  is  more  common,  one  long  piece  of  silk  is  used,  which  is  carried  on 
from  one  pin  to  the  next.  The  former  plan  has  the  recommendation  that 
each  pin  can  be  separately  withdrawn,  but  it  takes  longer  to  make  the 
suture. 

4.  The  quilled  suture  is  used  almost  exclusively  in  the  operation  for  rup- 
ture of  the  perinteum,  and  will  be  found  described  on  p.  869  with  that  ope- 
ration. It  may  also  be  required  in  some  very  deep  wounds,  in  order  to  prevent 
the  bagging  of  matter  into  their  cavity, 

by  keeping  the  deep  parts  together. 
Clove-  For  tying  a  string  or  towel  securely 

on  to  anything  which  it  is  intended  to 
fix  so  firmly  that  it  shall  resist  trac- 
tion (as  the  jack-towel  or  strap  with 
which  extension  is  made  in  dislocation, 
or  the  string  by  which  a  catheter  is 
tied  in  the  bladder)  the  clove-hitch  is 
useful.    Here  the  string  is  made  into 

two  loops,  and  the  ends  of  the  second  410.  ciove-uitch. 

loop  are  passed  through  the  first  in  the 

manner  represented  in  the  figure.  If  the  hitch  is  properly  made  traction  on 
the  ends  only  fixes  the  loops  more  firmly. 

Counter-  Blisters  are  the  commonest  form  of  comiter-irritation,  and  are  most 

and  cau-  commonly  made  of  the  Spanish  fly,  either  in  the  form  of  the  common  bhster, 
teries.  the  bhstering-fluid,  or  the  bUstering-paper.  For  mere  stimulation  (rube- 
facients) mustard  is  almost  universally  employed.  The  method  of  employing 
these  substances  belongs  more  to  treatises  on  Medicine.  When  instantaneous 
vesication  is  required  it  can  be  obtained  by  applying  hnt  steeped  in  chloroform 
to  the  skin,  covered  with  a  watch-glass,  or  by  liquor  ammoniffi,  or  by  the 
transient  application  of  a  hot  iron  ;  but  the  latter  is  not  a  very  safe  form  of 
vesicant,  for  if  left  on  too  long  it  might  produce  sloughing.'  There  are  few 
cases  in  which  there  is  any  real  necessity  for  more  rapid  blisteriag  than 
cantharides  will  produce,  and  in  these  chloroform  can  be  employed.  When 
the  blister  has  fully  risen,  the  serum  is  to  be  let  out  by  pricking  it  and  a 
little  cooling  ointment  applied,  unless  it  is  desired  to  keep  up  the  discharge, 
when  the  cuticle  must  be  cut  all  round,  left  to  cover  the  raw  surface,  and 
covered  with  ung.  sabiiiBB,  or  ceratum  canthai-idis,  or  blue  ointment. 

More  potent  counter-irritation  is  produced  by  the  croton  oil  liniment  or  the 
tartar  emetic  ointment,  which  brings  out  a  crop  of  pustules  over  the  whole 
part  to  which  it  is  applied. 
Issues.  Issues  are  now  much  more  rarely  employed  than  was  the  case  formerly, 

but  their  beneficial  influence  ua  some  of  the  severer  cases  of  joint-disease 
seems  to  me  indubitable.    They  are  now,  I  believe,  always  made  with  caustic 

'  A  'thermal  hammer'  was  in  use  some  time  ago  bearing  the  name  of  Dr.  Corrigan. 
It  was  prescribed  to  be  immersed  in  water  at  120°  F.,  and  held  in  contact  with  the  skin 
for  two  or  three  seconds  as  a  rubefacient,  and  for  5-10  seconds  as  a  vesicant. 
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potash,  either  pure  or  in  the  form  of  the  Vienna  paste,  a  mixture  of  5  parts 
of  caustic  potash  with  6  parts  of  quickhme.  A  piece  of  plaister  with  a  hole 
corresponding  to  the  size  of  the  proposed  issue  isapphed,  the  hole  filled  with 
the  caustic,  and  covered  with  cotton-wool  or  lint  and  strapping.  When  the 
skin  is  thoroughly  destroyed  a  poultice  hastens  its  separation,  and  the  ulcer 
is  kept  from  healing  by  occasionally  touching  its  edges  with  caustic  potash. 
This  is  less  painful  and  inconvenient  than  the  old  plan  of  bandaging  peas  on 
the  sore.  The  slough  resulting  will  be  about  twice  the  size  of  the  hole  in  the 
plaister. 

Mr.  T.  Smith  speaks  of  establishing  issues  by  means  of  the  moxa,  but  I  Moxa. 
have  never  seen  this  done,  and,  indeed,  I  have  scarcely  seen  the  moxa  used 
for  many  years.  It  is  a  very  painful  application,  which  used  to  be  employed 
either  as  a  counter-irritant  or  a  cautery.  A  piece  of  lighted  German  tinder 
was  placed  on  a  frame,  and  the  flame  directed  to  the  skin  by  means  of  a  blow- 
pipe. The  utility  of  the  method  is  hardly  so  indubitable  as  to  justify  such  a 
barbarous  proceeding.  I  remember,  however,  once  seeing  it  work  as  instan- 
taneous a  cure  ui  a  case  of  hysterical  paraplegia  as  '  Duke  Humphry's 
miracle  '  in  Shakespeare's  play. 

Setons  also,  as  counter-irritants,  are  becoming  rapidly  things  of  the  past.  Setons. 
They  are  made  by  pinching  up  a  large  fold  of  skin  and  passing  a  skein  of 
silk  threads  underneath  it  through  the  cellular  tissue  above  the  deep  fascia. 
For  this  purpose  a  needle  of  peculiar  construction,  with  a  very  large  eye,  is 
convenient.  If  this  is  not  at  hand  a  straight  knife  must  be  passed  in  the 
track  of  the  seton,  and  the  silk  conveyed  along  it  by  means  of  an  eyed  probe 
before  the  knife  is  withdrawn.  The  skein  of  silk  is  loosely  knotted,  and 
should  be  moved  a  little  each  day  backwards  and  forwards  as  soon  as  sup- 
puration has  commenced.  When  used  to  empty  abscesses  or  cysts  one  or 
two  threads  run  through  with  a  common  needle  will  suffice. 

Cauteries  are  divided  into  actual  and  potential.  The  actual  cautery  is  Actual 
sometimes  used  as  a  counter-kritant,  in  which  respect  it  is  of  the  most  signal  "^'^tenes. 
service  in  painful  afi^ections  of  the  joints,  a  white-hot  iron,  shaped  like  a 
hatchet,  being  drawn  rapidly  in  cross-lines  over  the  skin  of  the  part  so  as 
just  to  scorch  the  epidermis  and  possibly  produce  very  superficial  sloughs. 
When  used  as  a  hasmostatic  the  cautery  should  be  broader,  and  should  be  kept 
longer  in  contact  with  the  tissues,  but  not  so  long  as  to  stick  to  them  and 
pull  them  off.  Some  surgeons  prefer  to  use  the  iron  at  a  dull  red  heat  for 
this  purpose.  In  destroying  morbid  growths — for  which  purpose,  however,  it 
is  generally  inferior  to  the  potential  cauteries — it  should  be  applied  very  lightly 
at  first,  and  then  others  should  be  applied  more  deeply  till  the  parts  are  as 
thoroughly  charred  as  possible. 

The  galvanic  cautery  has  the  great  advantage  that  its  heat  is  renewed  as  Galvanic 
fast  as  it  is  lost,  but  of  course  it  can  only  be  applied  over  a  very  smaU  sur-  cautery, 
face.  Its  chief  use  is  m  cuttmg  through  vascular  parts,  such  as  the  tongue  or 
the  base  of  a  pile,  and  it  is  used  also  for  destroying  the  walls  of  sinuses  and 
producing  a  healing  surface.  Many  ingenious  apparatus  have  been  con- 
structed for  applying  this  form  of  cautery  in  various  operations,  based  on 
the  cautery  of  Middeldorpff ;  but  it  would  be  out  of  place  to  describe  them 
here. 

A  most  manageable  and  ingenious  cautery  has  been  recently  introduced,  Ben^coliae 
called  the  Benzoline  or  Paquelin's  cautery.    It  consists  of  a  Richardson's  ^""^'^'■^ 
spray-producer  commmiicating  with  a  hollow  stalk  which  terminates  in  a 
double  plate  of  platinum,  so  that  the  vapour  of  the  benzoline  passes  between 
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the  lamiiifB  of  platinum,  wliich  are  bent  into  the  shape  required  for  tlie 
cautery.  The  platinum  is  placed  in  a  spirit-lamp,  and  then  as  the  vapour 
passes  between  the  heated  surfaces  it  ignites,  and  by  increasing  the  stream 
of  vapour  the  metal  can  be  raised  to  a  white  heat  in  a  very  short  time,  or 
by  diminishmg  the  stream  the  heat  can  be  reduced  as  required.  The  burnt 
vapour  escapes  from  holes  in  the  lower  part  of  the  stem. 

The  potential  cauteries  are  substances  which  enter  into  rapid  chemical 
combination  with  the  tissues  of  the  skin  or  other  parts,  chiefly  by  withdraw- 
ing its  fluid  element  from  it,  and  so  disintegrating  the  part  to  which  they 
ai-e  applied.  The  chief  substances  in  use  are  as  follows :  Sulphate  of 
copper,  which  is  used  chiefly  in  the  form  of  blue  lint — i.e.  lint  steeped  in  a 
saturated  solution  of  the  salt.  This  is  a  useful  haBmostatic,  and  produces  a 
superficial  slough  of  the  exposed  parts  to  which  it  is  applied.  Sulphate  of 
zinc  in  the  form  of  powder,  or  made  into  a  paste  with  glycerine,  is  a  useful 
caustic  in  warts,  condylomata,  and  growths  about  the  female  urethra,  ac- 
cording to  Sir  J.  Simpson.  I  have  seen  these  growths  treated  more  fre- 
quently with  the  fluid  caustics,  of  which  acid  nitrate  of  mercury  and  nitric 
acid  are  the  most  manageable  and  the  handiest.  Sulphuric  acid  also, 
made  into  a  sort  of  paste  with  sawdust  or  asbestos,  is  a  very  efficacious 
and  a  very  painless  caustic.  Arsenical  paste  is  recommended  by  many 
writers  on  skm-diseases  as  more  efficacious  for  stopping  the  spread  of 
destructive  ulceration  than  any  other,  but  there  is  no  question  that  its  use 
is  by  no  means  free  from  danger,  and  that  fatal  results  have  occasionally 
followed.^ 

The  most  universally  serviceable  of  the  potential  cauteries  are  the  chloride 
of  zinc  and  the  potassa  fusa.  The  former  is  disguised  in  various  ways  by 
quacks  and  sold  as  a  nostrum.  It  may  be  used  pure — rubbed  on  to  the  parts 
in  stick,  or  mixed  with  flour  or  plaster  of  Paris  into  a  paste,  or  made  into 
sticks  or  pencils  with  flour,  which  are  stuck  hke  arrowheads  into  the  sub- 
stance of  the  growth  to  be  destroyed.  This  is  the  plan  of  '  Cauterisation  en 
fleches'  of  M.  Maisonneuve,  and  it  is  an  admirable  method  of  removing 
morbid  masses  below  the  skin— e.g.  enlarged  glands.  The  patient  being 
•narcotised  if  it  is  thought  necessary,  a  Imife  is  passed  deeply  into  the  growth 
and  the  arrow  of  caustic  inserted.  This  is  done  in  several  places,  the  caustic 
arrows  cut  close  to  the  skin  and  left  in.  A  dose,  or  a  subcutaneous  injection, 
of  morphia  will  dull  to  a  certain  extent  the  severe  pain  which  follows  for  some 
hours.  Then  the  skin  turns  a  dead  white.  A  poultice  is  applied,  and  in  a 
few  days  a  mass  shells  out  something  like  a  biUiard-ball,  exposing  a  surface 
which  if  healthy  will  cicatrise,  and  if  not  it  may  be  treated  with  renewed 
applications  of  the  caustic.  Another  way  of  applying  the  chloride  is  by  pro- 
ducing a  superficial  slough  and  then  scoring  it,  and  stuffing  the  mcision 
with  the  caustic.  Potassa  fusa  is  aiDplied  piu-e,  or  as  Vienna  paste,  and  is 
also  a  most  excellent  caustic. 

The  pain  of  the  cautery  is  somewhat  dulled  by  the  application  immedi- 
ately afterwards  of  some  substance  which  will  decompose  it,  as  chalk  for  the 
mineral  acids,  and  vinegar  for  caustic  potash  ;  and  their  action  is  limited  to 
the  part  which  is  to  be  destroyed,  by  smearing  those  in  the  neighbourhood 
with  oil  or  covering  them  with  a  ring  plaister. 


'  '  In  the  practice  of  M.  Eoux  the  apphcation  during  a  single  night  of  a  paste  con- 
taining 4  per  cent,  of  arsenic  to  a  surface  of  little  more  than  an  inch  in  diameter  proved 
fatal.—'  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  0.51. 
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Blood-letting  is  either  general — venaesection  and  arteriotomy — or  local —  Blood- 
leeching  and  cupping.  lettmg. 

Arteriotomy  is  now,  I  think,  given  up  ;  at  least  I  never  saw  it  practised  Arterio- 
but  once.    If  any  one  should  choose  to  open  the  anterior  branch  of  the  tern-  ^°^^y- 
poral  artery  no  special  directions  would  be  necessary.    The  vessel  lies  close 
under  the  skin,  and  all  that  is  required  is  to  touch  it  with  the  point  of  a 
lancet.    When  the  required  quantity  of  blood  is  obtained,  the  artery  must 
be  cut  across,  and  the  puncture  closed  with  compress  and  bandage. 

But  the  only  method  of  general  blood-letting  now  in  use  is  venaesection  Ventesdc- 
at  the  bend  of  the  elbow.  A  bandage  is  tied  round  the  arm  tight  enough  to 
make  the  veins  of  the  forearm  start  out.  Then  the  more  prominent  of  the 
two  veins  at  the  bend  of  the  elbow  is  selected.  This  is  usually  the  median 
basihc,  which  has  the  further  great  recommendation  that  it  is  firmly  sup- 
ported by  the  bicipital  fascia,  and  will  not  retract  from  the  lancet.  The 
surgeon  should  assure  himself  previously  that  there  is  no  abnormal  artery 
coursing  below  the  skin,  and  that  he  is  away  from  the  position  of  the  bra- 
chial. He  then  steadies  the  vein  with  his  left  thumb  while  he  dips  the 
lancet  into  it,  and  lets  the  lancet  cut  itself  out  by  describing  a  circle  with  it, 
thus  making  a  free  incision  which  lies  rather  obliquely  to  the  axis  of  the 
vein.    The  patient  can  increase  the  flow  of  blood  by  grasping  a  stick  or  a 
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piece  of  bandage  and  working  his  fingers  upon  it.  When  as  much  blood  as 
is  desired  has  been  obtained,  the  wound  in  the  vein  is  closed  with  the  thumb, 
the  arm-bandage  unloosed,  a  compress  of  hnt  appHed,  and  bound  on  the 
wound  by  the  arm-bandage  arranged  in  a  figure  of  8.  A  wound  of  the  bra- 
chial artery  has  often  been  caused  by  want  of  skill  in  this  little  operation, 
and  very  often  has  been  successfully  treated  by  firm  compression.  If  the 
arterial  wound  does  not  heal  and  a  varicose  aneurism  forms,  it  must  be 
treated  on  the  principles  explained  on  p.  566. 

Leeching  has  already  been  referred  to  (see  p.  17),  and  cupping  is  now  Cupping, 
seldom  prescribed ;  stiU  it  is  a  very  useful  measure  in  many  cases,  and  I 
cannot  think  that  its  present  neglect  will  be  permanent.  At  any  rate,  a 
surgeon  ought  to  know  how  to  cup  if  required.  The  operation  is  done  with 
a  scarificator,  which  is  a  box  containing  a  spring  to  which  are  attached  a 
number  of  lancet-blades  in  two  parallel  rows,  so  set  that  when  the  spring  is 
drawn  up  and  the  bottom  of  the  box  laid  on  the  skin,  by  touching  the  spring 
the  blades  are  released,  and  as  they  pass  through  the  slits  made  for  them  in 
the  bottom  of  the  box  they  project  out  of  the  slits  and' so  cut  tlie  skin,  mak- 
ing  a  number  of  scarifications  or  small  incisions  through  it  just  into  the 
ceUular  tissue.'  Then  the  surgeon  takes  one  of  the  cups  and  puts  the 
'  torch  '—a  wick  steeped  in  spirit— into  the  cup  so  as  to  exhaust  it,  and  claps 
It  rapidly  over  the  scarifications.    The  cups  are  graduated  m  order  to  mark 

'  The  incisions  ought  not  to  be  too  deep,  otherwise  the  subcutaneous  fat  may  be 
squeezed  out  and  so  plug  the  cuts  as  to  prevent  bleeding. 


988 


MINOR  SURGERY. 


the  quantity  of  blood  drawn,  and  the  given  quantity  is  obtained  by  renewing 
the  cups,  which,  however,  should  never  be  put  on  in  exactly  the  same  line. 
The  depth  of  the  incisions  can  be  regulated  in  setting  the  spring  according 
to  the  thickness  of  the  skin  about  to  be  operated  on.  Dexterity  in  cupping 
can  only  be  acquired  by  constant  practice  and  attention  to  a  number  of  small 
details  which  it  seems  hardly  worth  while  to  describe  here,  but  which  are 
soon  learnt  by  experience. 
Vaccina-  Vaccination  consists  in  the  insertion  below  the  cuticle  of  the  matter  from 
the  cowpox,  so  as  to  produce  that  disease  in  the  person  vaccinated,  the  vaccine 
lymph  being  absorbed  by  the  vessels  of  the  cutis  vera.  The  first  object  of  the 
vaccinator  is  to  bring  the  lymph  into  proper  contact  with  the  vessels  of  the 
sldn  without  drawing  any  blood,  or  as  little  as  iDOSsible.  To  this  end  the  skin 
is  stretched  tight,  the  cuticle  is  gently  raised  by  inserting  the  lancet-point 
obliquely  through  it,  and  the  lymph  is  then  introduced.  Numerous  con- 
trivances have  been  devised  for  vaccination.  The  lancet  may  have  a  groove 
in  it  which  is  filled  with  lymph  before  its  introduction,  or  after  the  puncture 
is  made  may  be  charged  by  dipping  it  into  the  lymph,  then  again  inserted 
into  the  puncture,  and  the  lymph  squeezed  off  by  pressing  the  edges  of  the 
puncture  together,  or  an  ivory  or  quill  point  may  be  used  instead  of  the  lancet 
for  this  latter  purpose.  Instead  of  the  lancet  puncture,  scratches  may  be 
made  through  the  cuticle,  into  which  the  lymph  is  rubbed,  or  the  cuticle  may 
be  raised  by  a  minute  blister,  and  when  this  is  pricked  it  may  be  filled  with 
lymph,  as  Mr.  Ellis  recommends ;  or  the  cuticle  may  be  entirely  scratched 
off  the  part  to  which  the  vaccine  is  to  be  applied.  The  lymph  also  is  pro- 
cm'ed  from  the  vaccinifer  in  many  different  ways.  The  one  now  most  in  use 
is  to  charge  capillary  glass  tubes  with  it,  seal  them  up,  and  preserve  them 
for  use,  when  the  ends  are  broken  off  and  the  lymph  blown  out  of  them  On 
to  the  lancet.  It  is  more  satisfactory,  however,  to  take  the  lymph  fresh  from 
the  arm  of  an  infant  who  has  been  successfully  vaccinated  and  use  it  the 
moment  it  is  drawn,  and  perhaps  more  satisfactory  still  to  obtain  it  fresh 
from  the  calf.  Another  method,  but  a  less  secure  one,  is  to  charge  ivory 
points  with  it  and  allow  them  to  dry,  moistening  them  in  steam  before  using 
them  ;  or  to  preserve  it  dry  between  two  plates  of  glass. 

The  result  of  primary  successful  vaccination  is  stated  in  the  instructions 
to  public  vaccinators  to  be  as  follows  : — 

'  The  puncture  may  be  felt  slightly  elevated  on  the  second  day  ;  on  the 
third  it  is  surrounded  by  a  slight  halo  of  redness ;  by  the  fifth  a  distinct  vesicle 
will  be  formed,  having  a  shghtly  elevated  margin  and  a  depressed  centre  ;  on 
the  eighth  day  the  vesicle  should  have  reached  its  perfect  condition,  when  it 
is  pearl-coloured  and  distended  with  clear  lymph,  its  margin  being  tinged, 
firm,  and  shining.'  From  this  period  the  redness  around  increases  in  extent 
and  intensity  until  the  tenth  day,  when  there  is  often  well-marked  swelling 
and  induration  of  the  subjacent  cellular  tissue.  On  the  eleventh  day  the 
areola  begins  to  subside,  leaving  as  it  fades  two  or  three  concentric  rings 
of  redness,  the  vesicle  begins  to  dry  up,  assuming  a  brownish  colour,  the 
remaining  lymph  becomes  opaque,  and  generally  concretes,  forming  by  the 
fourteenth  or  fifteenth  day  a  dry  reddish-brown  scab  ;  this  contracts,  dries, 
blackens,  and,  finally,  falls  off  about  the  twenty-first  day.  The  resulting  cica- 
trix is  permanent,  slightly  depressed,  dotted,  or  minutely  pitted.' 

Secondary  vaccination,  or  the  vaccination  of  persons  who  have  been  vacci- 

'  It  is  at  this  period  that  the  lymph  should  be  taken  from  the  vesicle  for  use  in  vacci- 
nation. 
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iiatecl  before,  sometimes  gives  results  identical  Avitli  these,  or  differing  only  Secondary 
very  slightly  from  them  ;  showing  that  the  subjects  were  in  no  respect  pro-  tion""*^ 
tected  by  the  previous  vaccination,  although  probably  if  they  had  contracted 
small-pox  the  disease  would  have  been  milder.    But  it  is  more  common  for 
the  results  to  be  variously  modified,  and  sometimes  severe  inflammation  of  the. 
glands  and  absorbents  is  produced. 

It  is  always  usual  to  vaccinate  in  three  different  spots  about  an  inch  distant 
from  each  other,  and  some  believe  that  the  protection  is  more  complete  when 
this  is  done  in  both  arms — i.e.  when  the  patient  is  vaccinated  in  six  places 
at  once. 

OPEEATIVE  SURGERY.  ANESTHETICS. 

The  subject  of  Operative  Surgery,  considered  in  itself,  apart  from  the  ques- 
tions of  the  diagnosis  of  the  disease  or  lesion,  the  indications  for  the  operation, 
and  the  previous  and  subsequent  management  of  the  patient,  comprises  the 
three  following  topics :  —  (1)  the  administration  of  anjesthetics,  (2)  the 
arrangements  for  the  prevention  of  haemorrhage,  and  (3)  the  operative 
manipulations. 

The  administration  of  anesthetics  has  now  been  developed  almost  into  a 
special  branch  of  practice  in  large  cities  ;  and  the  custom  is  a  convenient  one, 
as  it  permits  the  surgeon  to  attend  to  the  details  of  the  operation  exclusively, 
though  it  carniot  be  said  to  be  necessary,  since  every  surgeon  who  is  capable 
of  operating  ought  to  be  competent  to  superintend,  and  if  necessary  to 
administer,  the  anaesthetic. 

Anagsthetics  are  divided  into  local,  or  those  which  merely  benumb  the  part 
to  which  they  are  applied,  and  general,  or  those  which  abolish  the  sensation 
of  the  whole  system.  The  latter  are  of  universal,  the  former  only  of  very 
limited,  utility.    We  will  speak  first  of  local  ansesthesia. 

The  local  anjesthetics  at  present  in  use  are  a  freezing  mixture  of  ice  and  Local 
salt  and  the  pulverised  vapour  of  ether,  and  in  both  of  them  the  rapid  action  ai^sthesi 
of  extreme  cold  is  the  agency  eruployed  for  abolishing  the  cutaneous  sensation. 
This  it  does  so  rapidly  that  there  is  no  necessity  for  continumg  the  action  of 
the  cold  for  any  length  of  time.  The  skin  turns  of  a  dead- white  colour  and 
becomes  somewhat  puffy,  and  may  then  be  cut,  cauterised,  or  otherwise 
treated  without  any  sensation  on  the  part  of  the  patient.  This  insensibility 
lasts  for  a  few  minutes,  after  which  the  circulation  and  sensation  return.  No 
pain  accompanies  either  the  freezing  or  the  thawmg. 

The  mixture  of  ice  and  salt  is  more  convenient  when  the  anesthesia  has 
to  be  distributed  over  a  considerable  surface,  the  ether-spray  when  it  is  to  be 
limited  to  a  small  portion  of  skin  or  to  the  line  of  a  single  incision.  In  the 
former — introduced  into  practice  by  Dr.  J.  Arnott ' — a  quantity  of  rough  ice 
is  pounded  into  pieces,  none  of  which  should  be  larger  than  a  nut,  and 
rapidly  mixed  with  as  much  salt.  The  pomided  mixture  is  then  put  into  a 
bag  of  rough  muslin  (so  that  the  brine  may  run  off  as  it  is  formed),  and  is 
laid  closely  round  the  skin  which  is  to  be  frozen.  After  about  four  minutes 
the  characteristic  appearance  of  the  skin  will  show  that  the  desired  effect  has 
been  produced.  The  application  of  the  vapour  of  ether  as  an  anesthetic  was 
first  suggested  by  Dr.  Gucrard,^  and  has  been  applied  by  Dr.  Richardson 
by  means  of  the  spray-producer,  which  is  modelled  on  the  instrument  originally 

'  '  Lancet,'  Oct.  .30,  1858. 

=  Trousseau  et  Picloux,  '  Th^vapeutique,'  8th  ed.  vol.  ii.  p.  340. 
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invented  for  pulverising  the  vapour  of  essences.  The  ether  should  be  pure, 
or  waslied,  and  the  direction  of  its  vapour  to  tlie  spot  or  the  Hne  chosen  for 
the  incision  during  a  very  brief  period  will  produce  such  intense  cold  as  to 
render  the  skin  quite  insensible. 

The  great  objection  to  local  anfesthesia  is  the  very  hmited  extent  to  which 
it  reaches.  It  can  only  be  applied  to  the  very  surface  of  the  body,  and  only 
extends  to  the  part  which  is  actually  frozen,  the  parts  around  being  rather 
more  sensitive  than  natural.  It  has  been  apprehended  that  the  frozen  parts 
would  be  hable  to  slough,  but  I  never  saw  any  foundation  for  this  appre- 
hension. 

Another  mode  of  producing  local  antesthesia,  viz.  by  the  application  of  a 
solution  of  cocaine,  has  recently  been  used,  especially  in  ophthalmic  surgery. 
The  preparation  used  is  a  watery  solution  of  the  neutral  hydrochlorate  of 
cocaine  of  a  strength  varying  from  5  to  20  per  cent.  Its  anassthetic  properties 
were  first  discovered  by  Koller  of  Vienna,  and  it  soon  came  to  be  largely  used 
in  ophthalmic  operations,  for  which  it  appears  to  be  admirably  adapted. 
Subsequently  its  use  was  extended  to  other  mucous  tracts,  and  it  is  now 
largely  employed  for  minor  operative  purposes  not  only  on  these  surfaces, 
but  all  over  the  body.  It  may  either  be  painted  upon  a  mucous  surface,  or 
injected  into  the  submucous  or  subcutaneous  tissue,  or  applied  by  means  of 
a  spray.  It  usually  produces  anesthesia  in  from  five  to  ten  minutes  after  it 
has  been  applied. 

Ether  and  The  general  anaesthetics  which  are  in  most  common  use  are  eth^r  and 
chlorofoim.  gj^ioroform.  After  the  first  discovery  of  anaesthesia  by  the  inhalation  of  ether, 
by  one  of  the  American  dentists  Morton  or  WeUs,  the  details  of  the  novel 
method  were,  of  course,  somewhat  uncertain,  and  the  administration  was  at- 
tended with  some  difiiculty,  which  resulted  chiefly  from  the  surgeon  not  trust- 
ing to  the  ether  sufficiently,  and  administering  it  too  gradually.  I  do  not  know 
that  I  can  do  better  than  quote  a  letter  from  Mr.  Warrington  Haward  in  the 
'  Brit.  Med.  Journ.'  Aug.  14,  1875,  which  gives  in  a  short  space  all  the  pre- 
cautions necessary  for  the  administration  of  this  anaesthetic,  to  which  I  need 
only  add  that  in  this  as  in  all  other  anaesthetics  it  is  very  desirable  to  have 
the  stomach  empty — i.e.  to  enforce  abstinence  from  food  for  about  four  hours 
whenever  it  is  possible.  On  an  emergency,  however,  this  is  of  no  great 
importance,  but  the  patient  will  probably  be  troubled  with  vomitmg  durmg 
and  after  the  operation. 

traUon  of         '       ^^^^  ^^^^  ^^^^  efficient  administration  of  ether-vapour  for  producing 
ether.        anaesthesia,  several  things  are  needful  to  be  known  and  remembered,  which 
are  chiefly  these  : — 

'  1.  That  kind  of  ether  should  be  used  which  is  fittest  for  the  purpose  of 
inhalation,  and  this  is  the  pure  anhydrous  washed  ether,  of  specific  gravity 
•720,  free  from  alcohol  and  water.  Bobbins'  "  ether  for  local  anaesthesia  "  is 
a  dangerous  compound  for  inhalation.  . 

'  2.  The  ether  should  be  given  in  such  a  way  that  the  inhalation  may  be 
commenced  with  a  very  weak  vapour,  which,  after  a  few  inspirations,  can  be 
rapidly  increased  in  strength.  If  we  begin  with  too  powerful  a  vapour  the 
air-passages  are  intolerant  of  it,  and  the  patient  resists  the  inhalation  ;  but 
after  a  few  moments'  inhalation  of  a  weak  vapour,  its  strength  can  be 
increased  without  inconvenience  and  the  patient  rapidly  brought  under  its 
influence.  I  think  a  cone  of  felt  covered  with  thin  mackintosh  is  the  simplest 
and  best  apparatus  for  this  purpose. 


ANESTHETICS. 


941 


'  3.  Stimulants  slioulcl  not  be  administered  before  the  inhalation.  Ether 
is  itself  a  stimulant,  and  can  be  safely  given  in  cases  where  there  is  great 
depression  ;  but,  as  Mr.  Clover  has  pointed  out,  it  is  very  undesirable  to  have 
alcohol  in  the  stomach  when  ether  is  being  inhaled. 

'  4.  Whatever  danger  may  belong  to  ether  has  relation  to  the  respiratory 
function  ;  the  breathing  should  therefore  be  watched.  And,  I  may  add,  it 
is  desirable  so  to  place  the  head  of  the  patient  that  the  saliva  (the  secretion 
of  which  is  increased  by  the  ether)  may  run  out  of  the  corner  of  the  mouth 
rather  than  into  the  trachea.' 

A  more  rapid  method  of  admmistering  ether  has  now  come  into  extensive 
use,  viz.  to  make  the  patient  breathe  into  a  closed  receptacle  between  which 
and  the  mouthpiece  is  the  vessel  for  the  ether.     Thus  the  patient  breathes 
and  re-breathes  the  same  air,  charged  with  ether,  and  of  course  warmed  by  his 
breathing— and  thus  a  certain  degree  of  asphyxia  is  mixed  with  the  anfesthesia ; 
though  when  this  asphyxia  becomes  pronounced  it  is  relieved  by  raising  the 
apparatus  from  the  face  during  one  or  two  inspirations.     The  advantage  of 
the  method,  besides  its  rapidity,  is  that  the  patient,  breathing  a  warmed  atmo- 
sphere, is  not  exposed  to  the  danger  of  rapid  bronchial  congestion  which  some- 
times, no  doubt,  attends  the  breathing  of  so  irritating  a  vapour  as  ether.  Sir 
J .  Lister  speaks  of  this  as  the  '  close  '  method  of  giving  ether,  and  says  that 
it  has  a  lowering  effect  on  the  circulation,  and  is  on  the  whole  more  dangerous 
than  the  open  method,  from  failure  of  the  heart's  action. 

Another  favourite  plan  at  the  present  day,  and,  I  think,  often  a  convenient 
one,  is  to  commence  by  the  administration  of  nitrous  oxide,  and  then  maintain 
the  anfesthesia  by  ether. 

Chloroform  is  a  more  potent  agent  than  ether,  and  takes  less  time  to  pro-  Adminis 
duce  complete  anassthesia.    The  production  of  this  state  is  marked  by  an  °^ 
absence  of  all  voluntary  motion  and  sensation  and  of  reflex  motion.     As  a  • 
test  of  this  the  eyehd  is  usually  taken,  and  when  the  eyeball  can  be  touched 
without  any  winking  being  induced  the  patient  is  reported  as  being  fit  for 
operation.    The  danger  of  anaesthesia  consists  m  the  risk  that  the  poisonous 
effects  thus  manifested  in  the  cerebro-spinal  axis  should  extend  to  the  central 
gangha  which  preside  over  the  functions  of  respiration  and  circulation,  and 
thus  cause  the  breathing  to  cease  or  the  heart  to  become  paralysed. 

The  methods  of  administering  chloroform  vary.  Dr.  Snow  was  led  by  the 
experiments  he  made  to  beheve  that  5  percent,  of  chloroform  in  the  inspired 
air  IS  a  proportion  which  could  never  produce  danger,  and  he  contrived  an 
inhaler  by  means  of  which  a  certain  surface  of  blotting-paper  charged  with 
chloroform  IS  exposed  to  the  contact  of  air  at  a  definite  temperature,  so  that 
the  proportion  of  chloroform  vapour  could  not,  as  he  believed,  rise  above  the 
limit  of  safety.     Mr.  Clover  attained  the  same  end  more  surely  by  mixinj? 
defimte  quantities  of  the  vapour  of  chloroform  and  air  in  a  large  bag  carried 
over  the  shoulders  and  attached  to  the  mask  which  covers  the  patient's' mouth 
But  Sir  .J.  Lister  has,  I  think,  shown  satisfactorily  that  the  evaporation  from 
the  usual  quantity  of  chloroform  poured  on  to  a  cloth  never,  even  at  high 
temperatures,  rises  above  4-5  per  cent.,  (of  which,  of  course,  a  great  part  is 
dissipa  ed  into  the  air),'  and  therefore  that  the  method  of  administration  with 
the  cloth  or  handkerchief  is  quite  as  safe  as  that  by  Dr.  Snow's  inhaler,  and 
aforhorz  hy  other  inhalers,  which,  in  fact,  are  rather  contrivances  for  econo 
mismg  chloroform  than  for  regulating  its  dilution.     Another  advanta<^e  in 
this  simple  method  is  that  the  quantity  of  chloroform  poured  on  to  the  haud- 
'  See  '  Syst.  of  Surg.'  3rd  ed.  vol.  iii.  p.  001,  note. 
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kerchief  is  a  matter  of  secondary  importance,  while  in  Dr.  Snow's  inhaler  it 
is  essential  to  the  mechanism  that  not  more  than  3ij.  should  ever  be  in  the 
instrument  at  the  same  time.    About  5iss.-5ij.  then  of  the  chlorofonn  are  to 
be  poured  on  the  handkerchief,  and  the  patient  is  to  be  gradually  accustomed 
to  the  taste  and  pungency  of  the  vapour  by  holding  it  rather  far  from  the 
face,  and  giving  him  occasional  breaths  of  pure  air,  and  when  he  is  getting 
somewhat  intoxicated  pressing  it  rather  more.   A  period  of  excitement,  noise, 
and  struggling  usually,  but  not  always,  comes  on,  and  then  the  patient  sinks 
into  a  slumber,  the  limbs  no  longer  resist  when  moved,  he  does  not  resent  a 
pinch  or  prick  with  the  knife,  and  the  eye  is  insensible.  Then  the  operation 
may  be  begun.  In  the  last  edition  of  his  essay,  Sir  J.  Lister  describes  a  slightly 
different  method  as  more  convenient,  and  probably  safer,  both  as  producmg 
anaesthesia  with  a  lower  percentage  of  chloroform,  and  as  necessitating  more 
constant  attention.   This  consists  m  covering  the  patient's  face,  from  the  root 
of  the  nose  to  the  chin,  either  with  a  mask  of  flannel  or  with  a  cap  made  of 
the  corner  of  a  towel  about  nine  inches  square,  and  moistening  it  constantly 
with  small  quantities  of  chloroform.   In  this  way  anaesthesia  can  be  produced 
and  maintained  equably  for  any  length  of  time  with  about  2^  per  cent,  (by 
volume)  of  chloroform ;  and  this  Sir  J.  Lister  holds  to  be  well  within  the  hmit 
of  perfect  safety,  and  to  constitute  an  approach  to  what  Paul  Bert  has  spoken 
of  as  the  '  zone  maniable,'  i.e.  an  atmosphere  in  which  the  patient  might  be 
left  for  an  unlimited  time  in  safety  without  any  attention.^  Sir  J.  Lister  is  a 
strong  advocate  of  the  theory  that  all  that  is  necessary  for  safety  in  chloro- 
form inhalation  is  to  watch  the  breathing,  and,  when  any  lividity  of  the  face 
occurs,  or  any  laryngeal  stertor,  to  pull  the  tongue  out  of  the  mouth  with  a 
pair  of  forceps  sufficiently  far  to  open  the  larynx  freely-  and  allow  the  patient 
to  breathe  naturally,  withdrawing  the  cloth  till  the  indications  of  returning 
sensibility  necessitate  the  readministration  of  the  vapour.  And  doubtless  these 
precautions  would  reduce  the  mortality  after  chloroform  materially.  StiU  there 
have  been  many  deaths  resulting,  as  far  as  we  can  judge,  from  sudden  failure 
of  the  heart's  action,  under  the  hands  of  persons  quite  aware  of  the  importance 
of  watching  the  respiration,  and  whom  we  have  no  ground  for  charging  with 
neghgence ;  and,  in  fact.  Sir  J.  Lister  allows  that  there  may  be  varying  idiosyn- 
crasies in  respect  of  chloroform.    The  only  death  from  chloroform  that  I 
ever  happened  to  witness  was  in  a  young  man  of  perfectly  healthy  appear- 
ance, and  in  whom  an  experienced  chloroformist  certainly  noticed  no  obstruc- 
tion to  the  respiration  before  the  failure  of  pulse  which  j)roved  at  once  fatal. 
It  seems,  therefore,  safest  to  watch  both  the  pulse  and  the  respiration,  the 
latter  most  narrowly,  as  it  is  the  side  from  which  the  danger  most  commonly 
occurs.    On  the  first  symptom  of  failure  of  the  pulse  the  chloroform  must 
be  suspended,  if  the  galvanic  battery  is  at  hand  it  should  be  applied, 
and  the  breast  should  be  well  slapped  with  cold  towels,  while  hot  afifusion  is 
practised  to  the  head.    When  the  respiration  is  suspended,  if  forcible  trac- 
tion on  the  tongue  fails  to  restore  it,  artificial  respiration  should  be  practised, 
the  tongue  being  still  held  forward. 

'  For  the  discussion  of  this  question  of  the  '  zone  maniable '  I  must  refer  to  Sir  .T. 
Lister's  essay,  pp.  (515  et  seq. 

*  I  must  refer  the  reader  to  Sir  J.  Lister's  article  (p.  604)  for  his  theory  of  the  effect 
on  the  larynx  of  drawing  forward  the  tongue,  and  for  his  views  of  the  nature  and  symp- 
toms of  laryngeal  obstruction.  Tlie  main  point  in  practice  is  to  recollect  that  defective 
breathing  comes  on  very  insidiously  and  suddenly,  and  may  be  relieved  by  forcible 
traction  on  the  tongue. 
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The  question  of  the  relative  safety  of  ether  and  chloroform  is  one  on 
"which  I  have  no  wish  to  dogmatise,  but  I  have  used  ether  with  great  comfort 
for  many  years,  and  had  never  seen  any  but  the  most  trivial  inconvenience 
from  it,  such  as  blistering  of  the  lips  from  evaporation,  and  cough  or  irrita- 
tion of  the  bronchial  tubes  from  its  pungency,  till  the  year  1884,  when  a  fatal 
case  occurred  in  my  own  practice.^  During  the  same  time  I  have  also 
employed  chloroform  perhaps  as  commonly,  and  have  been  so  fortunate  as 
to  escape  any  fatal  accident  from  this  in  my  own  practice,  and,  as  I  have 
said  above,  never  to  see  more  than  one  death  from  it.  But  I  think  we  can 
hardly  resist  the  unanimous  opinion  of  the  American  surgeons,  founded  on 
nearly  thirty  years  of  extensive  experience,  as  to  the  relative  safety  of  ether, 
and  if  so  we  should  only  employ  chloroform  in  exceptional  cases.  There  are 
some  persons  (cliiefly  old  topers)  in  whom  ether  produces  such  excitement, 
or  whose  bronchial  membrane  is  so  sensitive,  that  it  has  to  be  given  up,  and 
with  them  if  any  anaesthetic  is  used  it  should  be  chloroform.  Chloroform 
seems  also  perfectly  safe  in  childhood,  but  so  is  ether  also.^ 

An  idea  seems  still  to  prevail  that  antesthesia  is  especially  dangerous  in 
disease  of  the  heart,  but  I  think  this  is  an  error.  It  is  true  that  in  extensive 
disease  of  the  heart  any  excitement  may  prove  fatal,  and  so  may  of  course 
that  of  taking  ether  or  chloroform.  But  then  the  shock  of  the  operation 
without  an  anfesthetic  is  far  more  likely  to  cause  death  in  that  condition,  so 
that  if  any  operation  is  required  it  seems  safer  to  perform  it  under  anaesthesia 
than  without.^  In  themselves  both  ether  and  chloroform  are  stimulants, 
especially  the  former.'* 

Bichloride  of  methylene  is  an  anaesthetic  which  possesses  the  advantages 
of  producing  insensibility  very  quickly,  and  of  not  causing  any  subsequent 
sickness  or  discomfort.  The  patient  also  recovers  very  rapidly  from  its  effects. 
On  account  of  the  immunity  from  sickness  it  is  much  used  for  ovariotomy  ; 
and  on  accomit  of  the  rapidity  with  which  persons  can  be  brought  under  its 
influence,  it  is  reported  to  be  much  used  in  some  eye  institutions  where  many 
operations  are  performed.  But  ether  seems,  with  proper  precautions,  almost 
as  free  from  after-vomiting,  and  the  saving  of  time  in  producing  anfesthesia 
is  a  poor  reason  for  employing  an  agent  which  seems  to  be  more  dangerous 
than  the  other  antesthetics.-^ 

Nitrous  oxide,  or  laughmggas,  has  now  been  made  available  for  practical 

'  '  Brit.  Med.  Journ.'  March  15,  1884. 

-  The  deaths  which  have  been  recorded  from  ether  are  certainly  very  few  in  number. 
One  which  occm-red  a  few  years  ago  at  Lincoln  attracted  much  attention.  The  lady  was 
a  member  of  a  surgeon's  household,  and  the  ether  was  administered  by  a  professional 
aniEsthetist.  What  Sir  J.  Lister  says  seems  probable  enough,  that  deaths  occur  from 
ether,  not  on  the  table,  but  soon  afterwards,  from  rapidly  increasing  congestion  of  the 
lungs,  which,  as  they  do  not  occur  during  the  operation,  escape  record  as  deaths  from 
anaesthesia,  though  they  are  so  in  reality. 

"  I  have  already  alluded  to  a  death  which  I  saw  from  chloroform  in  a  perfectly 
healthy  person,  in  whom  post-mortem  examination  detected  no  visceral  disease  of  any 
kind.  The  next  patient  brought  into  the  operating-theatre  was  one  of  my  own- an  old  man 
with  extensive  disease  of  the  heart.  He  was  placed  under  chloroform  and  the  operation 
completed  without  any  bad  symptoms.  A  few  days  afterwards  he  fell  down  dead  while 
■walking  across  the  ward.—'  Path.  Trans.'  vol.  xv.  p.  69. 

•'  '  An  amputation  performed  under  chloroform,'  says  Sir  J.  Lister,  '  has  often  the 
effect  of  improving  instead  of  lowering  the  pulse,'  and  he  gives  a  striking  examule  of 
this.  '■ 

<■  I  ought  not  to  omit  stating,  however,  that  Sir  Spencer  Wells  always  uses  this 
anrosthetic,  and  stated  in  his  lectures  at  the  College  of  Surgeons  that  he  had  never  seen 
the  slightest  trouble  from  it. 
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purposes  by  giving  it  freely  and  pure,  i.e.  unmixed  with  air.  In  this  way  it 
does  not  excite,  but  produces  at  once  a  condition  of  complete  insensibility. 
The  patient  becomes  entirely  comatose,  the  whole  blood  is  unoxygenated,  so 
that  the  surface  is  of  a  dark  livid  colour,  and  the  blood  which  exudes  from 
an  incision  quite  black.  The  condition  of  the  patient  appears  most  alarming, 
but  in  two  or  three  minutes  the  colour  returns  and  he  recovers,  with  no 
symptoms  whatever,  and  no  traces  of  the  alarming  state  in  which  he  has 
been.  During  those  two  or  three  minutes  any  operation  can  be  performed 
with  as  complete  absence  of  sensation  as  under  any  other  anaesthetic.  And 
as  the  administration  can  be  repeated,  long  operations  may  be  performed 
without  any  remembrance  on  the  part  of  the  patient.  But  it  is  doubtful 
whether  this  would  not  be  as  dangerous  as  any  other  anaesthetic,  and  it  is 
certainly  much  less  convenient,  so  that  nitrous  oxide  is  now  reserved  for 
very  short  operations,  like  tooth -drawing,  or  other  transient  but  painful  pro- 
ceedings. The  gas  is  stored  under  pressure  in  a  hquid  state,  and  on  the 
removal  of  the  stopper  from  the  bottle  a  certain  quantity  resumes  its  gaseous 
condition  and  fills  a  bag  which  is  screwed  on  to  the  bottle,  and  contains 
enough  for  one  administration.  The  bag  is  then  attached  to  the  mouth- 
piece. 


MEANS  OF  RESTRAINING  HAEMORRHAGE. 
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HiEMORRHAGE  is  restrained  in  amputations,  and  other  operations  on  the 
limbs,  by  the  tourniquet,  a  contrivance  whereby  pressure  is  made  directly  on 
the  main  artery,  and  also  by  means  of  a  circular  strap  on  the  whole  hmb. 
The  common  tourniquet  consists  of  a  pad  which  is  pressed  down  by  a  screw, 
and  the  screw  is  attached  to  a  large  strap  which  encircles  the  Hmb,  and  thus 
as  the  screw  is  pressed  down  it  tightens  the  strap  and  makes  pressure  equally 
on  the  limb  all  round.    The  pad  is  either  attached  to  the  screw,  or  is  placed 
below  it,  secured  also  by  a  circular  webbing- strap,  or  is  replaced  by  a  piece  of 
roller  laid  on  the  artery.    Care  should  be  taken  so  to  direct  the  pressure  as 
to  compress  the  artery  against  the  subjacent  bone.    Instead  of  the  screw 
tourniquet,  a  solid  india-rubber  cord,  which  fits  into  an  ebonite  or  wooden 
compress  and  is  held  by  it,  is  now  largely  employed.   It  possesses  the  advan- 
tages of  being  more  readily  and  easily  applied  and  of  being  very  portable, 
but  it  is  somewhat  liable  to  slip.    These  are  most  efficient  methods  of  con- 
trolling hfemorrhage,  but  produce,  of  course,  considerable  venous  engorge- 
ment, and  cannot  be  tolerated  for  any  length  of  time.     The  Italian, 
Signorini's,  or  the  horse-shoe  tourniquet,  is  an  arch  of  metal  larger  than  the 
limb,  having  an  expanded  piece  to  rest  against  the  side  opposite  the  artery, 
while  a  screw  carrying  a  pad  is  directed  against  the  Artery  from  the  opposite 
end  of  the  arch.    This  makes  no  circular  compression  of  the  limb,  and 
does  not  produce  venous  congestion  except  by  the  unavoidable  pressure  on 
the  main  vein  accompanying  the  artery.    All  the  aneurism-compressors  are 
made  on  this  principle,  as  well  as  the  aortic  tourniquet  for  amputation  at 
the  hip. 

Some  surgeons  are  fond  of  using  finger-pressure  on  the  artery  instead  of 
a  tourniquet,  and  this  is  necessary  in  many  situations,  as  in  amputations 
performed  so  high  that  there  is  no  room  for  the  tourniquet.  Whenever  the 
tourniquet  can  be  applied  I  believe  it  is  much  better,  as  sa^^ng  the  loss  of 
blood.  In  making  digital  compression,  the  assistant  who  takes  charge  of  the 
artery  should  take  a  suflicient  grasp  of  the  limb  to  steady  his  thumb,  which 
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is  to  be  firmly  pressed  on  the  artery  in  the  proper  direction,  and  supported 
by  pressure  with  the  thumb  or  fingers  of  the  opposite  hand.  When  that 
thumb  gets  quite  tired  the  other  is  to  be  rapidly  substituted  for  it,  and 
supported  m  the  same  way.  Davy's  lever  is  another  method  of  maW 
pressure  on  a  single  vessel.  It  is  described  in  the  section  on  amputation  at 
the  hip. 

The  tourniquet  does  not  render  the  parts  bloodless  ;  in  fact,  it  causes  Esmardr 
venous  congestion ;  but  complete  absence  of  blood  in  the  parts  divided  may  '^^'^'^^S'^- 
be  secured  by  the  application  of  an  elastic  bandage  as  recommended  by  Prof 
Esmarch.i    A  bandage  consisting  of  stout  india-rubber  tissue  is  rolled  round 
the  hmb  exactly  as  a  spiral  roller  is.    No  great  force  need  be  employed,  but 
the  constant  resihence  of  the  elastic  tissue  will  squeeze  the  blood  out  Jxi 
order  to  hinder  its  return  a  stout  piece  of  elastic  tubing  is  passed  twice  round 
the  hmb  just  below  the  upper  edge  of  the  bandage  and  secured  by  hooks 
ihen  the  bandage  is  unwound  from  the  limb,  which  is  seen  to  be  perfectly 
pale  and  bloodless,  and,  when  cut  into,  its  tissues  are  as  fr^ee  from  blood  as 
m  the  dead  subject.    Even  the  bones  are  sometimes  entirely  empty  of  blood 
The  benefits  of  this  method  are  great  during  any  operation  in  which  the 
oozmg  from  the  parts  is  annoying,  i.e.  all  dissecting  operations ;  and  they 
are  also  striking  m  excisions,  since  the  precise  limits  of  the  disease  can  be 
seen  as  well  as  in  the  post-mortem  room.     In  cases  also  of  traumatic 
aneurism,  of  wound  of  the  artery,  and  of  the  old  operation  for  aneurism  the 
method  seems  applicable.    I  am  not  sure  that  blood  is  reaUy  saved  by  it  for 
in  many  cases  the  very  free  oozing  which  takes  place  as  soon  as  the  circular 
tube  IS  removed  pretty  nearly  balances  what  would  have  escaped  if  the 
operation  had  been  performed  in  the  usual  way.    Eiedinger  refers  to  a 
patient  operated  on  by  Linhart  for  irritable  stumps,  following  double  ampu- 
tation above  the  malleoli  for  frostbite,  where  secondary  amputation  was 
resorted  to  m  each  mstance  ;  but  on  the  right  limb  the  elastic  bandage  was 
applied,  while  digital  compression  was  adopted  when  the  left  stump  was 
removed.    The  blood  lost  during  and  after  the  operation,  before  the  flans 
were  approximated,  was  carefully  weighed,  and  found  to  be  2^  oz  in  the  case 
of  the  right,  and  11  oz.  in  that  of  the  left.^    In  regard  to"  the  amount  of 
blood  lost  to  the  system,  however,  he  says  this  calculation  is  not  absolutely 
correct,  for  m  the  small  stump  removed  from  the  left  leg  there  was  a  very 
small  amount  of  blood  that  was  not  returned  to  the  trunk,  by  the  mere 
elevation  and  rubbmg  employed  before  digital  compression  was  begun 
This  could  not  have  been  much,  however,  for  the  stumps  contained  but  a 
small  amount  of  blood,  and  according  to  Bruns,  about  thirty  per  cent  of  the 
blood  in  an  extremity  remains  after  the  elastic  constriction  has  been 
thoroughly  appHed.    I  have  not  seen  any  prevalence  of  sloughin.^  after 
operations  so  performed,  nor  have  I  reahsed  the  dangers  of  p^essiS^  the 
products  of  suppuration  up  the  veins,  or  producing  internal  congestion  by 
squeezmg  the  blood  back ;  in  fact,  I  believe  them  to  be  imaghaary  hZ 
further  experience  is  necessary  to  show  us  what  is  the  real  value  of  the 

bandage  before  putting  on  the  tourniquet.  whth^L^^rr^-  r^^^^^^^ 
bloodleBs  that  It  was  found  hardly  worth  the  trouble  of  application  and  ell  onf  ^ 

'  'Deutsche  Zeitschrift  fiir  Chirur.'  VII.  p.  4(iG.    In  ti  rsame  imnlf  ^^^-^ 
speculation  as  to  the  possibility  of  staying  the^..morItgf  b/ gXaS  .vm  beT'T 
See  also  a  paper  by  Dr.  Roberts  of  Philadelphia  in  '  New  lorl/Arch  of  CI  n  Sui^ '  vol  t 
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method.  The  attempts  to  show  that  the  mortality  after  operations  so 
performed  is  lessened  hy  the  method  are  quite  premature.  After  the  con- 
stricting band  is  removed,  a  few  minutes  should  be  allowed  for  the  bleeding 
to  subside  under  the  use  of  cold  water,  after  all  the  main  vessels  have  been 
tied,  and  with  this  precaution  I  have  not  met  with  any  secondary  or  reactionary 
liJBmorrhage. 

Prof.  Esmarch  adopts  a  different  method  of  stopping  the  oozing  which 
follows  the  removal  of  the  band.  In  amputations  he  unites  the  wound  by 
deep  sutures  of  catgut,  places  a  drainage-tube  in  the  deepest  part  of  the  cavity, 
apphes  '  a  retentive  dressing,'  and  places  the  Hmb  in  a  vertical  position,  before 
removing  the  band.  The  stump  is  then  kept  vertical  for  half  an  hour  after 
the  patient  has  been  put  back  in  bed.  A  slight  modification  of  the  same 
plan  is  used  in  excisions  and  other  operations.—  '  Lond.  Med.  Rec'  Nov.  15, 
.1880. 

We  have  now  to  treat  of  the  strictly  manipulative  part  of  operative 
surgery.  All  the  surgical  operations,  however,  which  are  employed  only  in 
special  parts  of  the  body  have  been  spoken  of  above  in  their  appropriate  places, 
as  lithotomy  with  diseases  of  the  urinary  organs,  tracheotomy  with  those  of 
the  larynx,  &c.  It  remains  to  speak  of  plastic  surgery,  amputations,  and 
excisions. 
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PLASTIC  SURGERY. 

The  operations  of  plastic  surgery  are  directed  to  filUng  up  the  gaps  left  by 
destruction  of  the  nose,  and  by  the  incisions  made  in  dividing  or  excising 
cicatrices,  or  in  refreshing  the  edges  of  unnatural  clefts.  Some  of  these 
operations,  especially  those  of  the  latter  class,  have  been  spoken  of  in 
previous  pages.  Such  are  the  operations  for  harelip,  fissured  palate,  and 
ruptured  perinseum.  The  principle  of  this  class  of  plastic  operations  is  to 
bring  the  edges  of  the  cleft  into  apposition  by  means  of  some  form  of  suture, 
and  obviate  tension,  if  necessary,  by  incisions.  Incisions,  however,  are  not 
always  necessary.  Thus,  in  harelip,  no  incisions  are,  as  a  general  rule, 
required.  If  any  are  so,  they  are  made  along  the  border  of  the  nose.  In 
fissure  of  the  soft  palate  the  object  of  the  incisions  is  chiefly  to  divide  the 
muscles,  while  in  that  of  the  hard  palate  free  lateral  incisions  are  made 
through  the  muco-periosteal  structures.  In  ruptured  periufeum  and  in 
recto-vaginal  fistula  incisions  are  usually  superfluous,  but  sometimes  the 
sphincter  may  require  division.  In  vesico-vaginal  fistula  it  is  generally 
impossible  to  place  incisions  so  as  to  give  any  assistance  to  the  sutures,  but 
occasionally  such  incisions  may  be  made  through  cicatrices  in  the  wall  of 
the  vagina. 

The  operations  for  restoring  the  nose  and  for  contracted  cicatrix  involve 
the  process  of  transplantation  of  skin,'  which  is  rarely  required  in  the  opera- 
tions for  the  closure  of  fistulre.  Up  to  the  present  time  I  think  it  may  be  said 
with  truth  that  nothing  except  the  skin  has  been  successfully  transplanted  ; 
but  attempts  are  being  made  to  transplant  periosteum  which  may  form  the 
nidus  of  bone  (osteoplasty),  and  if  such  attempts  succeed  they  might  much 

'  These  flaps  are  always  spoken  of  as  being  formed  of  skin,  but  in  truth  as  much  as 
possible  of  the  subcutaneous  tissue  also  should  always  be  taken  up  along  with  the  skin. 
The  more  fat  and  vessels  can  be  raised  with  the  skin,  the  less  risk  is  there  that  the  skin 
will  slough. 
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extend  the  practice  of  plastic  surgery,  and  especially  in  the  operation  of 
nose-makmg. 

Two  ways  of  transplanting  skin  are  recognised,  viz.  by  displacement  or  Bv  dis- 
g  idmg,  and  by  torsion.    In  the  former  the  piece  of  skin  is  dissected  up,  left  P'"'^^'"^"* 
attached  to  the  surrounding  parts  by  a  broad  isthmus,  and  then  its  direction  pS"c 
IS  so  shitted  that  it  can  be  fitted  into  the  part  where  it  is  intended  to  he  The 
neck  or  isthmus,  remains  permanently,  and  the  puckering  or  twisting  caused 
by  the  disp  acement  gradually  disappears.    In  the  method  by  torsion  the  By  torsi  on 
position  ot  the  flap  of  skin  is  entirely  changed  (for  instance,  it  is  brought  T^'^J'^*^ 
down  from  the  forehead  to  the  nose),  and  for  this  purpose  it  is  left  attached 
by  a  neck  as  slender  as  is  consistent  with  the  maintenance  of  vitality  which 
neck  IS  twisted  so  as  to  permit  of  an  entire  change  of  position.    Then  the 
edges  of  the  skm  are  stitched  to  those  of  the  cleft,  and  after  a  sufficient  time 
when  the  transplanted  skin  has  fully  received  the  elements  of  vitahty  from 
the  neighbouring  parts  into  which  it  was  transplanted,  the  neck  is  divided  and 
that  part  a  so  of  the  transplanted  flap  inserted  into  the  edge  of  the  cleft  so 
that  now  the  flap  is  permanently  fixed  in  its  novel  position.    Such  tr;ns- 
plantation  can  be  effected  from  one  part  of  the  body  to  another,  as  from  the 
arm  to  the  nose,  or  from  the  thigh  to  the  hand,  the  parts  being  kept  in 
Wsition  by  some  mechanism  until  the  transplanted  flap  has  grown  intj  the 

Recently  attempts  have  been  made  to  transplant  bodily  portions  of  skin 
which  have  been  removed  entirely  from  thefr  natural  position.   Thus  a  piece  of 
skm  has  been  dissected  out  of  the  arm,  or  taken  from  a  hmb  just  amputated 
and  fit  ed  into  a  bed  prepared  for  it  in  the  face  or  eyehd.    And  I  b  liTve 

ailed.  The  skin  m  such  cases  is  to  be  cut  a  httle  larger  than  the  gap  which 
t  IS  to  fill,  carefully  freed  from  all  fat  and  cellular  tissue,  shaped  JrlZy 

as  possible  to  the  gap,  and  united  by  a  number  of  fine  sutures.    It  musUhen 

be  covered  up  warm,  and  left  quietly  in  position  for  several  days. 

The  operation  of  restoring  a  nose  which  has  been  cut  off,  or  lost  bv  lunu.  p.- 
or  syphihs,  IS  one  which  is  httle  in  favour  with  most  surgeo  as  0  the  pit^^^  0. 
day,  since  it  is  fomid  that  the  new  nose  being  formed  onlv  of  sl  in  In?  1 
either  withers  away  or  remains  flat  on  thf  facT  and  n  ^^^^^^^ 
patient's  appearance  is  not  improved.    Besides,  in  the  usual  method  of 
Tptrsle^];?^^  -  ^-d^d  fo 

The  common  plan,  or  the  Indian  operation,  is  to  take  a  r^i^n^  nf  ^ 
gutta-percha,  or  leather,  and  adapt  it  to'the  stump     the  noseCas  to'S 
as  shapely  a  feature  as  may  be  ;  then  lay  this  paLrn  on  the  forehead  a  S 
cut  a  flap  of  skm  accordmgly,  leaving  it  attached  by  as  broS  a  nPH 
possible  to  the  bridge  of  the  nose.    In  cutting  this  or  anv  othTr  fl 
ance  must  be  made  for  the  shrinking  of  the  skin  so  That  t  /fl^' 
always  exceed  the  pattern  a  httle  in  all  directions'    T.  nv  i  ! 
columella  a  little  tongue  is  left  on  th  toddle  of  wL  1"   tl  " 
border  of  the  flap,  and  which  when  it  is  twisted  becom:  the  W  "  Th^ 
edges  of  the  cleft  should  be  refreshed  before  cutting  the  flai  L  d  Ihe 
brought  down  and  attached  as  rapidly  as  nosciblp  ,-f. 
several  points  of  silver  .uture.    TlJe  .iZ7^:    '  Z  ZiTZjl 
by  a  plug,  or  two  plugs  of  suitable  size  and  shape,  a.^r„f  sZ  " 
absorbing  material,  and  supported  on  the  plug  by  a  p'ad  and  b  ,dage  o  ^ 
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applied.  When  the  union  of  the  edges  is  complete,  and  the  transplanted  flap 
perfectly  warm  and  full,  the  neck  may  be  divided,  the  rest  of  the  cleft  over 
the  bridge  of  the  nose  pared,  and  the  raw  surface  left  by  the  division  of  the 
neck  implanted  there.  The  plug  must  be  changed  from  time  to  time,  but 
great  care  is  required  in  doing  this,  and  it  should  be  put  ofif  as  long  as 
possible  after  the  operation  in  order  to  leave  the  parts  quiet  till  the  edges 
have  united  firmly. 

The  same  operation, is  also  still  sometimes  done  after  the  method  of 
Taghaeotius  by  transplanting  the  flap  from  the  patient's  arm.  An  apparatus 
must  first  be  manufactured  which  will  keep  the  arm  in  comfortable  apposition 
with  the  face  ;  and  then  the  flap  is  to  be  marked  out  and  raised,  much  as  in 
the  Indian  operation  ;  but  here  the  surgeon  has  the  advantage  that  he  can 
make  a  neck  of  any  size  that  he  wishes,  so  that  possibly  the  flap  is  less  hable 
to  slough.  The  restrained  position,  however,  is  a  great  inconvenience,  and 
necessitates  the  section  of 'the  neck  as  early  as  possible.^ 

Rhinoplasty  is  very  Uable  to  failure  from  sloughmg  of  the  flap,  from  want 
of  union  of  the  edgte  (especially  when  the  tissues  are  cicatricial  from  old  lupus), 
from  erysipelas,  and  from  secondary  hsemorrhage.  It  is,  therefore,  not  an 
operation  which  the  surgeon  should  recommend.^  Mr.  Skey,  who  had  much 
experience  in  it,  says  :  '  Let  it  be  the  patient  who  urges  the  operation.'  And 
in  the  present  day,  when  so  many  new  materials  are  in  use  for  masks,  it  wiU 
be  found  that  a  person  who  can  command  the  necessary  assistance  will  derive 
much  more  advantage  from  the  services  of  the  mechanician  than  the  surgeon. 
I  once  met  with  a  patient  who  managed  to  make  for  herself  a  far  better  nose, 
in  some  way  which  she  would  not  explain,  than  any  which  rhinoplasty  could 
have  provided. 

Operations        The  contraction  of  scars,  especially  those  of  burns,  frequently  leads  to 
trMted'      terrible  distortion,  particularly  in  the  neck  and  at  the  flexm-es  of  the  joints, 
cicatrLx.     g^s  the  axiUa  and  the  fingers.    As  I  have  said  above  (p.  119),  much  of  this 
could  be  avoided  by  careful  extension  during  the  healing  process,  and  by  pro- 
moting rapid  union ;  but  in  many  cases,  especially  in  children,  some  amomit 
of  contraction  is  often  inevitable. 

It  is  very  difficult  to  obtain  permanently  satisfactory  results  by  operation 
in  these  cases.  Consequently  every  attempt  should  be  made  to  stretch  the 
cicatrix  by  mechanical  means  before  any  plastic  proceeding  is  undertaken. 
When,  however,  the  latter  becomes  necessary,  several  different  measures 
present  themselves  for  selection.  The  simplest  is  merely  to  divide  the  cica- 
trix, put  the  parts  forcibly  on  the  stretch,  and  let  the  gap  fill  up  by  granula- 
tion, keeping  the  apparatus  constantly  applied  till  the  scar  is  completed,  which 
may  be  hastened  by  skin-grafting.  I  have  seen  this  method  succeed  in 
deformity  from  scarring  m  the  limbs,  but  in  the  neck  I  beheve  it  always 
fails.    The  gap  left  by  the  division  of  the  cicatrix  may  be  filled  at  onae  by 

'  An  interesting  example  of  the  successful  performance  of  the  Tagliacotian  operation 
will  be  found  recordecl  by  Sir  W.  MacCormac,  in  the  'Clin.  Soc.  Trans.'  vol.  x.  p.  181. 

■  Some  novel  attempts  have  recently  been  made  to  obviate  the  many  causes  of  failure 
in  rhinoplasty  and  other  operations  by  transplantation.  Thus  Dr.  Hardie,  of  Manchest<?r, 
has  transplanted  the  distal  phalanx  of  one  of  the  fingers  into  the  nose  in  order  to  pro- 
vide a  bony  base  tor  the  transplanted  flaps  ('  Brit.  Med.  Journal,'  Sept.  25,  1875) ;  and  Dr. 
Wolfe,  of  Glasgow,  has  even  gone  so  far  as  to  assert  that  no  vascular  connection  with  its 
original  neighbourhood  is  necessary  for  the  transplanted  flap,  but  that  the  skin  may  be 
simply  cut  from  the  arm  or  other  part  and  inserted  into  the  face,  and  will  adher>  and 
grow  there  (ibid.  Sept.  18,  1875). 
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a  flap  cut  fi'om  the  thorax  or  from  the  back  of  the  neck  and  made  to  glide 
on  its  base,  so  as  to  be  attached  to  the  edges  of  the  divided  scar,  or  rather  to 
the  hne  of  division  which  is  carried  between  the  scar  and  the  integument 
supposed  to  be  healthy.'  But  the  objection  to  this  plan  is  that  the  edges  of 
the  cleft  left  by  such  divisions  are  always  more  or  less  cicatricial,  and  the 
base  of  the  cleft  is  also  unnatural  in  structure,  so  that  miion  cannot  take  place 
rapidly.  Now,  it  is  on  the  occurrence  of  rapid  union  that  all  prospect  of 
success  in  plastic  proceedings  depends.  A  somewhat  more  satisfactory  result 
may  be  hoped  for  if  all  the  cicatrix  can  be  extirpated,  but  this  is  usually  im- 
practicable m  the  neck.  The  result  of  such  ojDerations,  as  far  as  I  have  seen 
(and  I  have  performed  and  seen  many  such),  has  been  that  even  in  those 
which  seemed  most  successful  at  first,  where  almost  the  whole  flap  united 
kindly  and  the  deformity  was  at  first  greatly  lessened,  some  part  remained 
long  unhealed,  and  at  this  point  a  band  of  cicatrix  ultimately  formed  which 
subsequently,  in  spite  of  the  best  efforts  of  the  surgeon,  contracted  slowly, 
and  to  a  great  extent  reproduced  the  deformity. 

Again,  the  deformity  of  the  lip  is  a  very  difficult  feature  in  contractions  of  Cheilo- 
the  neck.  The  lower  Hp  gets  drawn  down,  presenting  its  mucous  surface  ex-  P^''^'^^- 
ternally,  and  causing  great  distress  from  dribbling  of  saliva  as  well  as  distort- 
ing the  other  features.  This  is  best  dealt  with  by  freeing  the  reversed  lip 
from  the  jaw-bone  as  well  as  possible  with  the  knife,  refreshing  its  upper 
edge,  and  drawuig  over  it  two  pieces  taken  from  the  cheek  and  corners  of  the 
mouth.  These  pieces  are  cut  by  a  line  sloping  away  on  either  side  from  the 
centre  of  the  lower  lip  to  the  base  of  the  jaw,  and  continued  along  that  bone 
as  far  as  may  be  necessary,  but  so  as  not  to  wound  the  facial  artery.  These 
two  pieces  are  movable  enough  to  unite  with  each  other  in  the  middle  line, 
while  their  bases  are  sewn  into  the  refreshed  edge  of  the  lower  Hp.  Similar 
operations  may  also  be  performed  in  cases  where  the  upper  or  lower  lip  has 
been  destroyed  by  cancer  or  injury. 

A  somewhat  rare  deformity  is  that  in  which  the  fingers  are  united  by  a  Webbed 
fold  of  skin  either  in  their  whole  extent  or  for  some  distance  in  front  of  the  J^gf^  ^ 
natural  cleft.  The  same  deformity  is  found  in  the  toes,  but  it  is  of  no  conse- 
quence there.  In  the  hand,  however,  it  so  materially  limits  the  movements 
that  it  is  of  great  importance  to  remedy  it  if  possible  ;  but  it  is  very  difficult. 
The  difficulty  consists  in  the  great  tendency  to  cicatrisation  commencing  at 
the  posterior  angle  of  the  wound,  in  the  situation  of  the  natural  cleft.  If 
this  does  commence,  it  will  surely,  though  gradually,  extend  forwards  tiU 
the  web  is  reproduced  and  tighter  than  before,  because  cicatricial.  Of  a  great 
number  of  methods  which  have  been  employed  in  the  treatment  of  webbed 
fingers  I  will  only  mention  two.  One  is  to  procure  a  permanent  opening  in 
the  situation  of  the  natural  cleft  by  the  insertion  of  a  ring— much  as  the 
hole  in  a  lady's  ear  is  kept  open  ;  and  when  this  opening  is  completely  and 
permanently  estabHshed  to  enlarge  it  by  the  insertion  of  tents  or  wedges  in- 
creasing in  size.  A  large  separation  bemg  thus  made  at  the  cleft,  the  web 
in  front  can  be  divided  gradually  by  elastic  pressure  ;  or  else,  after  the  hole 
has  been  established,  the  web  in  front  is  divided  close  to  one  of  the  fingers, 
and  the  two  flaps  thus  obtained  are  united  together  to  cover  the  other  finger, 
for  which  they  are  amply  sufficient.  Then  a  covering  is  obtained  for  the 
denuded  finger  out  of  some  distant  part  of  the  body— say  the  outer  side  of 
the  thigh.  A  flap  is  dissected  up  and  left  attached  by  both  its  ends,  and  the 
'  Mr.  Butcher  has- shown  how  much  assistance  may  sometimes  be  afforded  in  these 
cases  by  subcutaneous  division  of  the  cicatricial  bands  around  the  chief  scar. 
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finger  is  thrust  in  below  it— much  as  the  hand  is  thrust  into  the  pocket— and 
the  edges  of  the  flap  united  to  those  of  the  cleft.  When  union  has  taken 
place  the  ends  are  divided,  the  hand  released,  and  the  cut  ends  implanted. 

AMPUTATIONS. 

General  The  chief  indications  in  amputation  are — 1.  To  remove  the  whole  of  the  parts 
tionT""  which  are  diseased  or  injured  beyond  the  prospect  of  recovery.  2.  To  avoid  all 
unnecessary  loss  of  blood.  3.  To  cut  flaps  of  proper  shape  and  long  enough 
to  cover  the  bones  without  any  tension.  It  might,  perhaps,  be  added  that  the 
main  nerves  ought  never  to  be  left  so  long  as  to  be  exposed  to  pressure  by 
the  ends  of  the  bones. 

The  chief  methods  of  amputation  are  as  follows  : — 
Circidar  The  cirmlar,  in  which  a  cut  is  made  all  round  the  limb  through  the  skin 

t^n  and  fat,  which  are  thrown  back  from  the  muscles  something  like  the  cuff  of  a 

sleeve,'  then  the  muscles  are  divided  by  one  or  more  circular  sweeps  down  to 
the  bone,  then  all  the  soft  parts  are  retracted  from  the  bone  or  bones,  and  the 
latter  are  sawn  about  an  inch  above  the  part  first  exposed  by  the  division  of 
the  muscles. 

Retractors.  In  all  kinds  of  amputation  retractors  are  sometimes  wanted,  but  more 
generally  in  the  circular.  They  should  never  be  required  if  the  parts  are 
healthy,  but  may  be  indispensable  when  they  are  stiff  from  oedema  or  inflam- 
mation. For  the  thigh  or  arm  they  are  usually  made  of  two  plates  of  metal, 
each  having  a  handle  at  each  end  and  a  semicircular  notch  in  the  upper  edge. . 
One  of  these  is  placed  above  the  bone,  the  other  below.  The  two  notches 
form  a  hole  through  which  the  bone  passes,  and  the  soft  parts  are  then  pulled 
forcibly  upwards,  the  saw  being  applied  just  below  the  retractors.  A  split 
piece  of  stout  cloth  will  answer  the  same  purpose.  When  there  are  two 
bones  a  tongue  must  be  torn  in  the  cloth  and  passed  between  the  bones  ;  the 
ends  are  then  crossed  and  the  cloth  drawn  upwards. 
F'-ip  Flap  amputations  are  now  more  in  use  than  circular.    The  flaps  are  cut 

tron."'*^'  ^'^yS'  by  transfixion  or  incision.    In  the  former  plan,  when  the  flaps 

are  made  as  is  usual  in  front  and  behind  the  limb  (antero-posterior  flaps), 
the  knife  is  passed  as  near  as  possible  in  front  of  the  bone,  or  bones,  just 
below  the  place  where  the  saw  is  to  be  applied.  Then  the  knife  is  carried 
downwards  and  outwards,  cutting  as  long  an  anterior  flap  as  necessary ;  the 
same  thing  is  done  behind,  the  flaps  are  drawn  up,  the  bones  cleaned  a  httle 
higher  up,  and  the  saw  apphed.  The  same  operation  is  sometimes  done  on 
either  side  of  the  bone  (lateral  flaps),  chiefly  in  the  upper  arm.  In  this  way 
the  flaps  must  be  formed  of  all  the  tissues  of  the  limb  ;  but  if  the  operator 
wishes  to  take  skin  only,  or  in  varying  proportion  to  the  muscles,  he  must 
make  his  flaps  by  incision,  carrying  the  knife  along  any  lines  which  he  may 
find  suitable,  and  then  raising  the  parts  from  without  inwards,  and  taking 
care  to  take  an  ample  allowance  of  fat  and  other  subcutaneous  tissues  along 
with  the  skin.  The  flaps  formed  by  transfixion  must  be  oval,  those  formed 
by  incision  may  be  of  any  shape.  They  may  also  be  formed  entirely  of  skm, 
the  muscles  being  divided  straight  down  to  the  bone ;  or  they  may  include 
all  the  tissues  of  the  limb  fas  in  Teale's  amputation) ;  or,  as  is  now  very 
commonly  done,  the  flaps  of  skin  having  been  thrown  back,  the  muscles  may 

'  This  dissection  is  omitted  by  some  operators,  who  merely  divide  all  the  parts  down 
to  the  bone  by  successive  circular  cuts,  while  an  assistant  retracts  the  parts  as  they  are 
divided. 
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be  divided  as  iu  the  circular  amputation — an  operation  usually  spoken  of  as 
'  the  modified  flap  amputation.'  I  shall  endeavour  as  well  as  my  space 
allows  to  illustrate  each  of  these  methods  of  operating  in  speaking  of  the 
amputations  of  diflerent  members,  in  doing  which  I  shall  describe  the  method 
which  seems  best  adapted  to  each,  though  in  all  of  them  it  is  quite  feasible, 
nay,  is  necessary  sometimes,  to  adopt  a  method  the  farthest  possible  from  the 
one  here  recommended.  For  instance,  in  amputating  at  the  shoulder  the 
flap  amputation  by  transfixion  is  the  best ;  but  it  is  often  necessary  to  cut 
the  flaps  by  incision,  and  even  the  circular  amputation  may  be  performed. 

The  instruments  required  for  amputation  are  very  simple.    In  the  pre-  instru- 
sent  day  many  amputations  are  performed  with  a  simple  scalpel  rather  larger  Ij'),^'^,^^.^" 
than  a  dissecting  knife,  but  generally  an  amputating  knife  is  employed.   This  tion. 
should  have  a  sharp  point  and  a  fine  narrow  blade,'  and  its  length  should  be 
proportioned  to  the  size  of  the  limb.    The  shorter  it  is  the  easier  it  is  to 
manage,  but  for  transfixion  operations  its  length  must  considerably  exceed 
the  thickness  of  the  limb.    For  cleaning  the  bones  when  there  are  two,  a 
small  double-edged  catlin  is  convenient.    The  back  of  this  is  pressed  against 
the  farther  bone,  dividing  all  the  soft  tissues  and  periosteum,  then  the  point 
is  thrust  between  the  bones  until  their  periosteum  is  also  completely  divided 


FlCi.  412.  The  stump  of  an  amputation  at  the  shoulder  joint,  a,  the  glenoid  cavity,  the  long  tendon  of  the 
biceps,  seen  at  its  upper  part ;  b,  the  coracoid  process  with  the  coraco-hrachialis  muscle  and  short  head  of 
the  biceps  ;  c,  the  posterior  circumHex  artery  and  oircimiflex  nerve  ;  D,  the  axillary  vessels  and  brachial 
plexus.^  Above  the  letter  A  is  seen  the  mass  of  the  deltoid  ;  above  the  letter  c  the  triceps  muscle.  In  the 
depression  between  the  deltoid  and  glenoid  cavity  are  the  tendons  passing  to  the  great  tuberosity.  Tliat 
of  the  subscapularis  is  iu  the  depression  between  the  glenoid  cavity  and  coracoid  pi'ocess.  Above  the 
coracoid  process  is  seen  the  pectoralis  major. 

where  their  surfaces  are  opposed,  then  the  point  is  disengaged  by  pressing  the 
front  of  the  blade  on  the  nearer  bone,  and  so  its  edge  is  drawn  up  the  nearer 
bone  till  it  comes  to  the  point  from  which  it  started.  A  peculiar  manipulation 
(called  the  figure  of  8)  is  sometimes  taught  for  doing  this,  but  it  requires 
really  no  special  instruction.  The  amputating  saw,  a  stout  strong-backed  saw, 
should  be  in  readiness,  and  a  pair  of  sharp  bone-forceps  to  cut  ofl"  any  splinter 
that  may  be  left  projecting  ;  and  if  the  amputation  is  performed  in  a  case  of 
fracture,  the  lion-forceps  are  required  to  hold  the  end  of  the  fractured  bone 
while  it  is  sawn  smooth  above.  A  common  scalpel,  tenacula,  ligatures,  and 
the  contents  of  the  pocket  case  complete  the  armamentarium. 

After  amputation  the  wound  is  to  be  dressed  as  prescribed  in  Chapter  I.,  Dressing 
a  piece  of  drainage-tube  being  passed  through  the  deep  part  of  the  stump,  in  ^^^"^ 
order  to  drain  off  the  abundant  sero-sanguineous  discharge  Avliich  usually 

'  The  old  '  circular  '  knife  with  a  round  point  is  now  very  rarely  used. 
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collects  in  the  cavity  if  it  is  tightly  sewn  up,  and  gives  rise  to  suppuration. 
If  the  stump  is  long  enough  the  patient  will  derive  much  comfort  from  its 
heing  placed  on  a  splint  and  lightly  bandaged,  and  the  splint  may  be  slung  if 
required.  When  the  flaps  are  necessarily  left  somewhat  deficient  in  length, 
or  when  they  retract  afterwards  so  as  to  threaten  to  leave  a  conical  stump, 
much  benefit  may  be  obtained  by  careful  bandaging,  the  parts  being  kept  well 
dv&vm  forward  while  the  bandage  is  being  applied ;  and  still  mor^  advantage 
is  derived  from  the  application  of  continuous  traction  by  means  of  a  weight 
acting  on  a  stirrup  of  strapping,  which  has  been  secured  to  the  stump  by  one 
or  two  circular  strips,  a  few  inches  above  the  incision. 

tion'atthe  Amputation  at  the  shoulder  joint  is  best  performed  by  transfixing,  and 
shoulder  Cutting  the  flaps  from  within  outwards.  The  situation  of  the  joint  having 
joint.  been  already  fixed  in  the  surgeon's  mind,  he  gets  an  assistant  to  compress  the 
subclavian  artery,  while  a  second  manages  the  arm  for  him,  holding  it  at 
first  at  right  angles  to  the  patient's  body.  The  operator,  standing  behuid  the 
patient,  enters  the  knife  just  behind  the  posterior  flap  of  the  axilla,  and  brings 
its  point  out  close  to  the  coracoid  process.  It  is  quite  easy  to  open  the  joint 
with  the  point  of  the  knife  as  it  passes  across.  Then  a  large  flap  is  cut  out 
of  the  deltoid  muscle,  which  is  retracted  by  the  second  assistant,  who  now 
brmgs  the  arm  down  to  the  side  and  pushes  the  head  of  the  bone  up  out  of 
the  joint  as  the  operator  passes  the  heel  of  the  knife  round  it.  The  knife 
having  now  quite  severed  the  articulation,  the  second  assistant  again  holds 
the  arm  perpendicular  to  the  body,  while  the  surgeon  brings  his  knife  parallel 
with  the  humerus,  and  cuts  a  short  flap  out  of  the  parts  internal  to  it  in  the 
axilla.  One  of  the  assistants  or  the  operator  himself  follows  the  knife  with 
the  fingers  inside  the  flap  to  catch  the  axillary  artery  between  the  fingers  and 
thumb  in  case  the  pressure  on  the  subclavian  is  insufficient.  On  an  emer- 
gency (such  as  sometimes  occurs  in  war)  the  pressure  on  the  subclavian  may 
be  dispensed  with,  and  the  operation  can  be  and  has  been  done  without  the 
aid  of  any  trained  assistant  at  all,  the  operator  being  aided  only  by  a  man 
who  manages  the  arm  for  him  and  helps  him  to  tie  the  vessels.  If  it  is 
found  more  convenient,  the  surgeon  in  operating  on  the  right  arm  may  stand 
in  front  of  the  patient,  and  cut  the  anterior  flap  by  entering  the  point  of  the 
knife  by  the  side  of  the  coracoid  process,  and  bringing  it  out  near  the  pos- 
terior flap  of  the  axilla. 

There  are  many  other  ways  in  which  this  amputation  can  be  performed, 
by  cutting  flaps  from  the  skin  inwards,  by  a  modified  circular  method,  or  by 
using  any  tissue  left  uninjured  to  cover  the  glenoid  cavity.  I  have  seen  cases 
in  which  the  tissues  were  so  far  torn  off  the  arm  and  scapula  that  even  this 
was  impossible,  yet  which  healed  well  by  granulation,  and  left  really  little  to 
desire.  Amputation  at  the  shoulder  joint  is  by  far  the  most  successful  of  all 
the  major  operations  ;  but  it  should  not  be  performed  except  in  cases  of 
evident  necessity,  since  any  movable  stump  which  can  be  formed  out  of 
the  arm,  however  short,  will  be  of  some  use  to  the  patient. 
«m''of  the  A.mputation  through  the  continuity  of  the  humerus  can  be  performed  in 
nrm."  ^"'^Y  ^^^^^  the  Operator  fancies,  or  that  the  nature  of  the  disease  or  injury 

points  out  as  advisable.  One  of  the  best  methods,  I  think,  is  the  combina- 
tion of  skin-flaps  with  a  circular  incision  of  the  muscles.  The  tourniquet 
may  "be  put  on  near  the  axilla,  or  Esmarch's  bandage  may  be  applied, 
or  the  axillary  artery  may  be  held  by  an  assistant.  The  operation  is  now 
comparativel    rarely  performed,  chiefly  in  cases  of  complicated  injury  in 
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which  it  is  impossible  to  preserve  the  limb,  or  cases  of  malignant  disease. 
In  the  former  case  very  few  vessels  will  require  ligature,  probably  the 
brachial  and  superior  profunda  will  be  the  only  ones  (Fig,  413).  In  cases  of 
rapidly  growing  tumour,  of  course,  the  smaller  arteries  will  have  become 
enlarged,  and  must  be  tied. 

In  some  rare  cases  amputation  has  been  performed  through  the  elbow  xhi-ou-h 
joint.  There  would  be  no  difficulty  m  fashioning  the  flaps,  but  the  opportu-  the  elbow 
nity  for  performing  the  operation  must  be  very  rare,  for  any  part  of  the 
forearm  which  can  be  preserved  would  be  useful,  and  if  the  whole  fore- 
arm is  destroyed  the  humerus  is  also  probably  injured,  and  its  end  must  be 
removed.  In  the  only  case  in  which  I  have  as  yet  performed  this  amputation 
I  made  a  long  skin-flap  from  the  back  of  the  hmb,  and  turned  it  over  to  meet 
the  parts  m  fi-ont  which  were  divided  by  a  transverse  cut.  The  resulting 
stump  was  an  excellent  one ;  and  I  have  seen  excellent  stumps  of  this 
amputation  from  the  practice  of  other  surgeons'. 

Amputation  of  the  forearm  is  a  very  common  operation,  and  is  performed  Amputa 

on  account  of  laceration  of  the 
hand,  or  of  caries  of  the  wrist,  or 
malignant  tumour. 

The  rectangular  or  Teale's  am- 
putation in  this  part  of  the  limb  is 
a  very  good  method,  for  the  chief 
difficulty  in  amputation  of  the  fore- 
arm is  caused  by  the  numerous 


tion  of  the 
forearm. 


Fig.  413.  Diagram  of  a  sectiou  of  the  upper 
arm,  showing  the  parts  as  they  would  be 
seen  in  a  circular  amputation, 
the  brachial  vessels,  having  the  median 
nerve  in  front  of  the  artery,  and  the 
ulnar  at  some  distance  below  it,  along 
with  which  the  inferior  profunda  artery 
runs ;  B,  the  basilic  vein  with  the  in- 
ternal cutaneous  nerve  ;  c,  the  humerus, 
lying  close  to  which  are  seen  the  musculo- 
spiral  nerve  in  the  substance  of  the  triceps 
muscle,  and  the  superior  prof uuda  vessels 
along  with  it.  In  front  of  the  humerus 
is  seen  tliemusculo-cutaneous  nerve  lying 
between  the  bicejjs  and  brachialis  anticus, 
and  in  the  superficial  cellular  tissue  the 
cephalic  vein.  JIuscular  vessels  lying  in 
the  substance  of  the  three  muscles  will 
probably  require  ligature. 


Fig.  414.  ^  Section  of  the  forearm  about  the  middle- 
it,  radius,  with  the  radial  vessels  and  nerve  in 
front  of  it ;  m,  median  nerve,  which  is  sometimes 
accompanied  by  a  vessel  requiring  ligature  ; 
u,  ulna  overlapped  by  the  fl.  prof,  digitorum,  and 
having  the  ulnar  vessels  and  nerve  in  front  of  it. 
The  interosseous  membrane  is  seen  between  the 
boues,  and,  lying  on  it,  the  anterior  interosseous 
vessels.  The  posterior  interosseous  vessels  are 
seen  between  the  deep  and  superficiiil  layers  of 
muscles  at  the  back. 


tendons  (especially  near  the  wrist)  which  are  liable  to  be  cut  irregularly, 
and  so  interfere  with  a  perfect  result.  In  the  rectangular  operation  these 
are  divided  straight  across,  and  the  flaps  formed  are  more  regular.  I 
usually  make  the  long  flap  in  the  rectangular  amputation  of  the  forearm  in 
front ;  preferring  this  to  Mr.  Teale's  original  method,  in  which  the  long 
flap  was  made  behind— a  method  still  followed  at  Leeds.  The  long  anterior 
flap  gives,  I  think,  a  better  covering  for  the  bones,  and  a  more  equable 
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Amputa- 
tion of  the 
lingers. 


Amputa- 
tion of  tlie 
thumb. 


thickness  of  parts  in  the  flap.  Either  method,  however,  may  be  adopted. 
But  many  other  phxns  are  in  use;  a  modified  flap — i.e.  skin-flaps  with 
circuhxr  incision  of  the  muscles — or,  on  the  other  hand,  a  circular  sleeve 
of  skui  turned  back,  and  then  short  flaps  cut  out  of  the  muscles  by  passing 
the  catlin  in  front  of  the  bones,  below  the  two  main  arteries,  and  cutting 
outwards,  and  then  making  a  similar  small  flap  behind  (as  recommended 
by  Sir  P.  Hewett),  or  the  common  circular  operation,  will  all  give  good 
results  when  carefully  executed.  If  any  tendons  project  irregularly  they 
must  be  trimmed  off  before  the  flaps  are  adjusted.  The  position  of  the 
vessels  can  be  seen  from  the  annexed  diagram  (Fig.  414). 

In  some  rare  cases  the  whole  hand  is  removed  at  the  wrist.  This  may  be 
done  by  cutting  two  tolerably  equal  semicircular  flaps  back  and  front  from 
the  skin  inwards,  or  by  making  one  long  flap  either  from  the  dorsal  or  palmar 
surface.  In  two  instances  in  which  I  have  performed  this  operation  by  a 
long  anterior  or  palmar  flap,  the  result  has  been  a  most  excellent  stimap.  A 
large  quadrangular  flap  is  made,  commencing  at  one  styloid  process  and 
terminating  at  the  other,  and  extending  almost  to  the  transverse  fold  m  the 
palm  opposite  the  heads  of  the  metacarpal  bones.  The  flap,  including 
everything  down  to  the  flexor  tendons,  is  then  raised,  and  a  circular  sweep 
made  round  the  back  of  the  wrist,  the  ligaments  and  tendons  divided,  and 
the  hand  removed.  The  median  and  ulnar  nerves  are  now  to  be  removed 
from  the  flap,  leaving  the  superficial  palmar  arch  intact  and  the  edges  of  the 
flaps  united.  If  the  pisiform  or  unciform  process  is  inconveniently  prominent 
it  may  be  cut  off. 

The  fingers  are  constantly  amputated  atany  of  their  three  joints,  sometimes 
through  the  continuity  of  one  of  the  phalanges,  and  more  frequently  through 
the  metacarpal  bone,  the  head  of  which  is  removed  along  -wdth  the  finger. 
The  two  terminal  phalanges  are  best  amputated  by  cutting  pretty  straight 
into  the  articulation  on  its  dorsal  aspect,  corresponding  to  the  central  fold  of 
the  skin  on  this  side  of  the  joint,  and  then  j)assing  the  knife  through  the 
joint  and  shaping  a  long  flap  out  of  the  tissues  on  the  palmar  sm*face.  In 
amputating  the  knuckle  it  is  important  in  a  labourmg  man  to  preserve  the 
head  of  the  metacarpal  bone.  Those  who  study  appearances  sometimes 
recommend  its  removal  in  persons  who  are  not  called  upon  for  manual  labour  ; 
but  this  weakens  the  hand  so  by  the  section  of  the  transverse  ligament  and 
other  structures,  that  it  seems  to  me  better  always  .to  preserve  the  head  of 
the  bone  if  possible,  though  the  gap  between  the  two  fingers  is  no  doubt  an 
ugly  deformity.  In  the  dissecting-room  the  amputation  may  be  accomplished 
with  a  simgle  sweep  of  the  knife.  The  knife  should  be  long  and  thin,  but 
stout.  The  finger  to  be  removed  (say  the  middle)  is  seized  and  drawn  to  the 
ulnar  side,  the  heel  of  the  knife  is  laid  on  its  radial  side,  at  the  anterior  end 
of  the  incision,  and  carried  on  with  a  sawing  motion  backwards  till  it  arrives 
at  the  position  of  the  joint.  It  is  now  turned  transversely  through  the  joint, 
and  then  forwards  to  cut  out  the  flap  on  the  ulnar  side.  The  various  exi- 
gencies of  injury  and  disease  often  render  this  operation  impracticable  on 
the  living  subject,  and  the  flaps  must  be  shaped  as  the  operator  best  can, 
but  inclining  to  this  model.  If  the  head  of  the  metacarpal  bone  is  to  be  re- 
moved, the  incision  must  be  prolonged  sufficiently  backwards  to  allow  of  the 
bone  being  cleaned  and  the  cutting  forceps  applied. 

The  thumb  is  very  rarely  amputated,  since  its  preservation,  or  that  of 
any  part  of  it,  is  so  useful  as  a  j^oint  cVa])pui  to  the  fingers,  even  if  it  is  it- 
self immovable,  that  surgeons  generally  leave  cases  of  injury  of  the  thumb 
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to  nature  ;  and  in  cases  of  diseased  joints  or  phalanges  the  expectant  treat- 
ment is  still  more  plainly  imperative.  The  thumb  may  be  amputated  at  its 
joint  with  the  trapezium  bone  by  carrying  an  incision  forward  on  the  dorsal 
aspect  of  the  metacarpal  bone  from  the  position  of  the  joint,  then  making  it 
include  the  metacarpo-phalangeal  joint  in  an  oval  manner,  and  so  returning 
to  the  point  fi'om  which  it  started.  Thus  an  ample  covering  is  secured  for 
the  flap,  and  no  incision  made  in  the  palm.  The  thumb,  being  freely  divided 
from  the  fold  uniting  it  to  the  forefinger,  is  lifted  up,  the  knife  passed  below 
its  metacarpal  bone,  separating  it  from  the  palmar  muscles,  and  then  by 
dividing  the  ligaments  which  unite  it  to  the  trapezium  the  whole  member 
IS  removed ;  or  pahnar  and  dorsal  flaps  may  be  formed  by  passing  a  long 
bistoury  m  front  of  the  thumb  from  near  the  situation  of  the  joint  to  the 
fold  between  the  thumb  and  forefinger,  and  then  cutting  out  a  large  flap 
from  the  mass  of  muscles  of  the  thumb.  The  joint,  which  is  now  exposed, 
is  divided,  and  a  smaller  flap  made  from  the  dorsum.  The  radial  artery 
is  sometimes  divided  in  the  operation,  though  by  carefully  keeping  the 
knife  close  to  the  bone  as  the  operator  passes  through  the  joint  this  may  be 
avoided. 

The  operation  at  the  hip  joint  is  the  most  formidable  of  all  the  ampu-  Amputa- 
tations.    In  performing  it,  it  is  often  essential  to  get  the  operation  over  as 
rapidly  as  possible,  and  this  is  the  case  especially  when  a  tourniquet  cannot 
be  applied.    The  surgeon  will  require  at  least  four  assistants:  one  to 
admmister  the  ansesthetic ;  a  second  to  attend  to  the  tourniquet,  and  if 
needful  compress  the  artery  in  the  groin  ;  a  third  to  support  the  limb  ;  and 
a  fourth  to  manipulate  it  so  as  to  faciHtate  the  movements  of  the  knife. 
The  tourniquet  which  is  in  use  in  this  amputation  is  one  invented  by  The  aortic 
Sir  J.  Lister,  and  generally  called  after  his  name ;  but  he  has  pointed  out  ^^'^'^'I'^et. 
that  Professor  Pancoast,  of  Philadelphia,  had  previously  designed  a  similar 
mstrument.'    It  is  a  large  horseshoe  tourniquet,  resting  by  a  broad  base 
on  the  loins,  and  somewhat  steadied  by  a  strap  which  passes  from  its  ex- 
panded end  to  its  arm.    The  end  of  the  arm  carries  a  screw  and  pad.  The 
pad  IS  apphed  over  the  aorta,  just  above  the  umbihcus,  and  by  screwing  it 
home  (if  the  tourniquet  is  of  the  proper  size)  the  pulse  in  both  groms  can 
be  arrested,  which  shows  that  the  aorta  is  commanded.    This  method  of 
controUmg  the  htemorrhage  is  most  efiicient,  and  I  have  used  it  several 
tunes  with  perfect  success.    In  a  child  who  is  not  too  stout  the  aorta  can 
be  easily  commanded  by  manual  pressure.    But  the  pressure  required  to 
stop  the  pulse  in  the  abdominal  aorta  in  an  adult,  especially  if  the  abdomen 
is  stout,  must  be  great,  and  sometimes  pl'oduces  alarming  dyspnoea.  Ac- 
cordmgly  Sir  J .  Lister  himself  no  longer  recommends  it.    Many  other  plans 
are  m  use.    Mr.  Davy  describes,  in  the  '  Brit.  Med.  Journ.'  May  18,  1878, 
a  plan  for  compressing  the  common  iliac  artery  by  means  of  a  stick  or 
wooden  lever  introduced  into  the  rectum,  so  as  to  catch  the  artery  against 
the  spme  between  the  bodies  of  the  lumbar  vertebrte  and  the  psoas  muscle 
—the  lever  being  tolerably  parallel  to  the  opposite  thigh.    The  rectum  is 
filled  with  about  an  ounce  of  oil  before  the  introduction  of  the  lever,  which 
Itself  is  to  be  carefully  planed  in  a  turning  lathe.    This  plan  has  now  come 
into  common  use  in  amputation  of  the  hip,  and  is  usually  perfectly  success- 
ful.   It  has  great  advantages  over  the  compression  of  the  aorta,  both  in  this 
operation  and  in  many  of  those  for  aneurism.    But  it  does  not  always 

'  '  Syst.  of  Surg.'  2nd  ed.  vol.  v.  p.  052. 
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succeed,  especially  when  the  surgeon  has  to  carry  the  incisions  unusually 
high  ;  and  the  lever  has  been  knowii  to  lacerate  the  Avails  of  the  bowel.  Mr. 
Jordan  Lloyd  '  describes  a  method  which  seems  to  me  very  promising,  and 
which  I  have  seen  very  successfully  applied.  A  common  roller  is  laid  length- 
wise over  the  external  iliac  artery.  A  strip  of  india-rubber  bandage  about 
two  yards  long  is  doubled,  and  passed  between  the  thighs,  the  centre  of 
the  doubled  bandage  lying  midway  between  the  anus  and  tuber  ischii.  The 
ends  of  the  bandage  are  then  drawn  upwards  and  outwards,  one  in  front 
and  one  behind,  to  a  point  above  the  centre  of  the  crest  of  the  ilium,  and 
di'awn  tight  enough  to  stop  the  pulsation  at  the  groin.    The  pressure  of 


Fig.  415.  Drawing  showing  the  ftpplication  of  Davy's  lever.   1,  abdominal  wall:  2,  iliaciis  muscle  ; 
3,  psoas  muscle  ;  4,  external  iliac  artery  ;  6,  external  iliac  vein ;  C,  bliulfier. 

the  back  part  of  the  bandage  will  control  the  branches  of  the  internal  iliac 
in  the  buttock.  The  ends  of  the  bandage  are  held  firmly  by  an  assistant, 
\vith  his  hand  placed  just  above  tlie  centre  of  the  crest  of  the  ilium,  or  if 
more  firm  pressure  is  needed,  each  end  can  be  confided  to  a  separate  assist- 
ant. This  apparatus  is  well  out  of  the  surgeon's  way.  The  method  which 
Sir  J.  Lister  now  recommends  (see  his  Essay,  p.  722)  is  essentially  the  same. 
When  from  any  cause  the  compression  fails,  the  assistant  who  is  managing 

'  '  Lancet,'  1883,  vol.  i.  p.  897 ;  '  Contributions  to  Operative  and  Clinical  Surgery,' 
1883,  p.  .54. 
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the  anterior  flap  makes  pressure  in  the  groin.  Other  assistants  (or  if  there 
are  only  four,  the  fourth)  wiU  press  sponges  on  the  vessels  in  the  posterior 
flap  as  they  are  cut. 

The  easiest  and  quickest  way  of  amputating  at  the  hip  is  by  antero-posterior 
flaps.  The  knife  is  entered  midway  between  the  anterior  superior  spine  and  the 
great  trochanter,  and  its  point  is  brought  out  in  the  middle  of  the  fold  between 
the  nates  and  perinfeum,  m  doing  which  the  operator,  if  he  knows  accurately 
the  position  of  the  joint,  will  probably  open  it.  "While  this  is  being  done  the 
fourth  assistant,  who  has  gently  flexed  the  hmb  in  order  to  facihtate  the  open- 
ing of  the  joint,  brings  it  quite  straight,  and  the  operator  cuts  out  a  long  ante- 
rior flap,  reaching  about  four  or  five  inches  from  the  groin  if  the  tissues  there 
are  healthy.  The  second  assistant  draws  this  flap  upwards,  the  operator  cuts 
the  joint  freely  open  with  the  point  of  his  knife,  and  the  fourth  assistant  by 
strongly  extending  the  thigh  makes  the  bone  start  out  of  the  socket.  Then  he 


Fig.  416    Amputation  at  the  hip  by  the  long  anterior  and  short  posterior  flap,   a,  the  femoral  and  profunda 

r  iL.:  brithTtl,'p%°iK'  ^'       e'^''^  ^"''"^  ^''^^  con,pS  artery 

A  laige  branch  of  the  sciatic  artery  is  seen  m  front,  c,  the  muscular  mass  fi-om  the  tuber  ischii  and  the 
obturator  exteruus  muscle.  Large  branches  are  seen  on  either  side  from  the  profunda  an  1  gh  tea  i, 
mass'^o?  mu°ci°i^  tLTf/f  ™^'=^"''t^-'y  ^^ont  of  the  joint.  The  knife  must  be  passed  bfnlth  thft 
mass  of  muscle  m  the  first  transfixion,  so  as  to  avoid  all  danger  of  puncturing  the  femoral  ai-tery. 

flexes  and  adducts  the  limb  so  that  the  trochanter  may  become  prominent,  and 
the  surgeon  passes  the  heel  of  his  knife  round  the  trochanter,  and  gets  its  blade 
altogether  behmd  the  femur.  As  he  does  this,  the  fourth  assistant,  foUowing 
his  movements,  brings  the  limb  straight  agam,  and  the  posterior  flap  is  cut 
out.  The  third  and  fourth  assistants  are  now  free  to  attend  to  the  vessels 
and  help  the  operator  in  securing  them.  The  long  anterior  flap  has  reached 
below  the  bifurcation  of  the  femoral,  and  the  first  care  of  the  surgeon  is  to 
tie  the  femoral  and  profunda  arteries  (Fig.  41G,  a).  When  this  has  been  done 
the  second  assistant's  hands  are  at  hberty,  and  then  the  large  vessels  in  the 
posterior  flap  should  be  secured,  while  any  smaller  bleeding  arteries  in  the 
anterior  are  compressed.  The  continuation  of  the  sciatic  artery,  and  the 
comes  nervi  ischiadici  will  be  found  near  the  sciatic  nerve,  large  branches 
from  the  internal  and  external  circumflex  on  either  side,  and  some  branches 
probably  from  the  gluteal.  When  all  the  vessels  are  tied  there  is  an  ample 
covering  for  the  stump,  the  parts  forming  which  are  shown  in  Fig.  416  Mr 
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Furneaux  Jordan  '  lias  lately  introduced  a  new  method  of  amputation  at  tlie 
hip  joint,  which  appears  to  me  to  supersede  any  that  have  been  hitherto  de- 
scribed, inasmiich  as  it  is  attended  with  far  less  loss  of  blood  and  diminished 
shock  than  any  other  operation,  and  also  renders  aseptic  treatment  of  the 
wound  easy,  since  it  is  far  removed  from  the  anus,  and  therefore  there  is  ample 
space  for  an  effectual  antiseptic  dressing.  The  longer  time  occupied  by  the 
operation  is  a  matter  of  comparatively  little  moment  now  that  we  have  the 
means  of  efficiently  controlling  the  haemorrhage,  when  the  operation  is  per- 
formed by  Furneaux  Jordan's  method,  by  the  plan  suggested  by  Mr.  Jordan 
Lloyd.  Furneaux  Jordan's  method  of  amputating  at  the  hip  joint  consists 
in  making  an  incision  from  the  top  of  the  great  trochanter  for  about  six  inches 
down  the  outer  side  of  the  thigh  ;  this  incision  is  carried  down  to  the  bone, 
the  hip  joint  is  opened,  and  the  head  of  the  femur  enucleated  from  the  aceta- 
bulum and  the  soft  parts  rapidly  separated  from  the  bone.  The  thigh  is  finally 
removed  by  a  circular  sweep  of  all  the  structures  down  to  the  bone  at  the 
lower  extremity  of  the  longitudinal  incision,  thus  leaving  a  long,  boneless 
stump.  The  operation  may  also  be  advantageously  modified  by  reversing  the 
proceedings.  A  circular  sweep  of  the  thigh  is  first  made  through  all  the  soft 
parts  down  to  the  bone,  at  the  level  of  about  six  inches  below  the  hip  joint ; 
the  bone  is  sawn  through  at  the  same  level,  and  all  the  vessels  secm-ed.  A 
vertical  incision  is  then  made  from  the  top  of  the  trochanter,  down  the  outer 
side  of  the  stump  to  its  extremity,  and  the  remains  of  the  bone  enucleated 
from  the  joint  and  separated  from  its  muscular  attachments.  In  some  cases 
the  periosteum  can  be  saved  from  the  shaft  of  the  femur,  and  in  this  way  the 
attachments  of  the  muscles  can  be  preserved  and  a  certain  amount  of  new 
bone  may  be  formed,  which  will  very  much  alleviate  the  patient's  after  condition 
by  permitting  of  the  adaptation  of  an  artificial  limb,  with  which  he  will  be 
able  to  get  about.  In  a  case  exhibited  by  Mr.  Shuter  ^  at  the  Clinical  Society, 
in  which  this  operation  had  been  performed  and  the  upper  end  of  the  femur 
dissected  out  subperiosteally,  the  patient 
was  Bible  to  wear  an  artificial  limb  and 
get  about  very  satisfactorily. 

Amputa-         The   thigh   may  be    amputated  in 
tion  of  the         .  -,    ,         i      n   j.t  j> 

thigh.        various  ways,  and  at  any  level,  the  lemur 

being  divided  as  high  as  the  trochanter,  or 
as  low  as  the  condyle  ;  but  surgeons  are 
always  anxious  to  go  as  low  as  is  consis- 
tent with  removing  the  disease,  remem- 
bering Dieftenbach's  saying  that  '  the 
danger  rises  with  every  inch.'    The  old  fig.  417.  stumpofcircui.irnmputntionof  tiupu 

.    °                       .           ''            ,  .       .       .  below  the  middle.  Tlie  sleeve  of  skin  Ims 

Circular  amputation,  or  a  combination  m  been  quite  turned  back  to  show  the  flat  face 

•I  .  1     ,1        1  •     •        J.  ■     n          ii      T  of  the  stump.    A  shows  the  femoral  artery. 

AVniCn  tne  Skm  is  cut  m  flaps,  the  longer  its  vein  beliiml  it,  and  the  profunda  vein  and 

anteriorly,  and  then  a  circular  sweep  is  ^S''''shot"«ie^SsS 
made  through  the  muscles,  seem  to  me  ^JrmJ^^rrylW'Sto^Un""^^ 

the  best  methods.     For  the  amputation  mass  of  adductors  Ii-om  the  Wceps  and  scmi- 

.   .  tendmosus.    c  shows  the  triceps  ext<'nsor 

close    on    the    Imee  joint     Mr.    Garden's  with  the  rectus  above  it.    Muscular  arteries 

,     T  .  .  ,  n  xi         •  will  haTC  to  be  tied  in  all  these  masses,  their 

method  is  nOWin  great  laVOUr.     its  prin-  number  varying  with  the  nature  and  duration 

ciple  is  that  of  making  the  whole  stump 

out  of  one  long  anterior  flap  of  skin  reaching  below  the  patella,  and  cutting 
the  posterior  skin  and  muscles  straight  down  to  the  bone  ;  then  raismg  all 
the  soft  parts  somewhat  from  the  bone  and  dividuig  it  horizontally  through 
'  '  Surgical  Inquiries,'  1880.  '  '  Clin.  Soc.  Trans.'  vol.  xvi.  p.  86. 
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the  condyles,  below  the  medullary  canal.  This  is  sufficient  in  most  cases 
of  disease  of  the  knee,  and  leaves  a  very  long  and  very  useful  stump.  It  is 
beUeved  also  to  be  less  exposed  to  the  danger  of  osteomyelitis  than  the 
operations  are  m  which  the  medullary  canal  is  laid  open.  Flap  operations 
can  also  be  performed  in  any  part  of  the  thigh,  either  by  antero-posterior  or 
lateral  flaps.  Mr.  Teale's  method  by  rectangular  flaps  is  not  applicable  to 
the  thigh,  in  consequence  of  the  high  level  at  which  the  bone  must,  on  this 
method,  be  necessarily  divided. 

Amputation  through  the  knee  joint  is  a  very  useful  operation  in  appropriate  Amputa- 
cases.    Its  main  advantages  are  the  length  and  power  of  the  stump,  and  the  [j,°o„o.|, 
broad  unirritable  surface  for  the  apphcation  of  the  artificial  limb.    Its  dis-  the°klee 
advantages  are  the  tendency  to  sloughing,  and  to  abscess  extending  up  the 
thigh.    The  former  objection  applies  especially  to  the  operation  by  the  long 
anterior  flap,  described  in  previous  editions  of  this  work.   But  this  operation 
must  now,  I  think,  be  abandoned  in  favour  of  either  lateral  flaps  or  a 
modified  circular  method.     The  operation  is  apphcable  chiefly  to  cases 
where  the  whole  of  the  leg  is  destroyed  by  accident,  or  where  a  mahgnant 
or  other  tumour  necessitates  the  removal  of  the  leg,  yet  there  is  enough 
sound  skin  below  the  knee  to  cover  the  end  of  the  femur.    The  operation  by 
lateral  flaps  may  be  performed  in  several  ways.    There  is  the  method  of 
Pick,  who  commences  his  incision  in  the  middle  line  at  the  upper  border  of 
the  patella,  and  carries  the  knife  down  the  middle  line  of  the  hmb  as  far  as 
the  tubercle  of  the  tibia,  from  which  point  it  is  carried  laterally  on  each 
side  to  a  point  on  the  back  of  the  joint  corresponding  to  the  commencement 
of  the  incision  on  the  ft-ont.    Thus  two  somewhat  quadrilateral  flaps  with 
rounded  corners  are  formed.    The  patella  is  then  removed,  the  soft  parts 
divided  by  a  circular  sweep  of  the  knife,  and  the  attachments  of  the  tibia 
severed.    The  pophteal  and  one  or  two  articular  branches  having  been 
secured,  a  drainage-tube  is  inserted  into  the  upper  part  of  the  synovial 
pouch  (or  perhaps  better  still  through  this  pouch  and  the  skin)  and  brought 
out  of  the  wound,  and  the  flaps  are  united.    On  convalescence  the  cicatrix 
will  he  between  the  condyles  out  of  the  way  of  pressure.    Dr.  Stephen 
Smith's  method  is  more  complicated.    He  commences  his  incision  about  an 
mch  below  the  tubercle  of  the  tibia,  and  carries  it  downwards  and  forwards 
over  the  most  prominent  part  of  the  side  of  the  leg  until  it  reaches  the 
under  surface,  where  it  is  curved  towards  the  middle  line,  and  thence  carried 
upwards  to  the  centre  of  the  articulation.    A  similar  flap  is  made  on  the 
other  side,  the  inner  being  rather  fuller  than  the  outer  to  allow  for  the 
greater  size  of  the  internal  condyle.    Then  the  skin,  fascia,  and  cellular 
tissue  are  dissected  up,  the  ligamentum  patellaB  severed,  and  the  tibia 
separated  from  the  femur,  the  patella  being  left.    Thus  the  end  of  the 
femur  is  covered  with  a  large  hood  of  soft  parts.    These  will  be  drawn  up 
the  back  of  the  limb,  so  that  the  cicatrix  will  lie  partly  between  the  condyles 
and  partly  at  the  back  of  the  thigh.    Another  method,  recommended  by 
Mr.  J.  Hardie,  of  Manchester,  is  to  draw  the  knife  round  the  limb  from  the 
front  of  the  leg,  two  and  a  half  inches  below  the  tubercle  of  the  tibia  with 
a  sweep  mcUning  slightly  upwards,  and  then  dissect  the  parts  up  'as  in 
btephen  Smith's  operation.   Mr.  Bryant  dwells  on  the  advantages  of  leavin<. 
the  semilunar  cartilages  attached  to  the  femur  instead  of  removing  them'' 
The  long  anterior  flap  is  cut  by  an  incision  convex  downwards,  starting 
from  the  back  of  either  condyle,  and  reaching  about  five  inches  down  the 


960 


OPERATIVE  SURGERY. 


Amputa- 
tion of  the 
leg. 


Teale's  am- 
putation. 


leg ;  a  posterior  flap  being  formed  either  by  transfixion,  or  by  raising  the 
skin  and  dividing  the  deep  parts  circularly.' 

Mr.  Butcher  describes  an  operation  as  '  amputation  at  the  knee  joint,'  in 
which  the  end  of  the  femur  is  cut  through  and  the  stump  made  chiefly  from 
the  skin  and  muscles  of  the  calf,  the  latter  being  hollowed  out  as  far  as  is 
necessary  to  render  the  flap  pliable  and  admit  of  its  being  attached  to  the 
skin  in  front  of  the  femur.  This  is,  as  it  were.  Garden's  method  reversed, 
and  the  latter  is  generally  preferred. 

Again,  there  is  an  operation  which  goes  usually  by  the  name  of  '  Gritti's 
amputation,'  in  which  the  flaps  are  formed  as  for  the  amputation  through  the 
Imee  joint,  but,  either  in  consequence  of  disease  or  injury  in  the  lower  end  of 
the  femur,  or  from  not  being  able  to  get  sufBcient  sound  tissue  to  cover  the 
condyles,  the  operator  is  obliged  to  saw  through  them.  Then  the  patella  is 
sawn  perpendicularly,  so  that  all  its  cartilage  is  removed.  The  anterior  flap 
is  brought  over  the  sawn  end  of  the  femur,  and  the  sawn  surface  of  the 
patella  applied  to  that  of  the  femur. 

Amputation  of  the  leg  may  be  performed  by  the  circular  method,  which 
secures  a  somewhat  lower  section  of  the  bones  than  any  of  the  flap  operations, 
or  by  skin-flaps  and  circular  section  of  the  muscles  ;  -  or  by  flaps  formed  on 
the  anterior  aspect  by  sec- 
tion from  the  skin  inwards, 
and  on  the  posterior  by 
transfixing  the  parts  and 
cutting  outwards.  In  trans- 
fixing from  the  tibial  side 
the  operator  must  be  care- 
ful not  to  pass  his  knife 
through  the  interosseous 
space  in  front  of  the  fibula 
instead  of  behind  it.  I 
have  seen  this  twice  done 
on  the  living  subject.  Mr. 
Teale's  operation  by  rect- 
angular flaps  is,  however, 
a  very  good  method  in  this 
amputation,  when  the  ope- 
rator has  no  objection  to 
dividing  the  bones  some- 
what higher  up  ;  and  this 
seems  a  convenient  place 
for  describing  it.  No  ampu- 
tating-knife  is  required  for 
this  operation,  which  is  performed  with  a  ratlier  large  scalpel.  Ha^^ng 
made  up  his  mind  where  he  will  divide  the  bones,  the  surgeon  measures 
(with  a  tape  or  with  his  eye)  the  circumference  of  the  limb ;  he  takes  a 
horizontal  line  the  length  of  half  this  circumference  with  its  extremities 

'  On  the  subject  of  amputation  at  and  near  the  knee  joint  I  would  refer  the  reader  to 
papers  by  Mr.  Pollock  and  Sir  W.  Stokes  in  'Med.-Chir.  Trans.'  vol.  liii. ;  by  Mr.  Pick, 
in  '  Med.  Soc.  Proc'  vol.  vii. ;  Dr.  Stephen  Smith,  'Am.  Journ.  Med.  Sc.'  January  1870; 
and  Mr.  Bryant,  '  Med.-Chir.  Trans.'  vol.  Ixix.  p.  163,  with  the  discussion  reported  in 
'  Med.-Chir.  Proc'  New  Series,  vol.  ii.  p.  27. 

*  In  this  operation  Mr.  Bryant  is  strongly  in  favour  of  lateral  flaps.  '  Med.-Chir. 
Trans.'  vol.  Ixi.x.  p.  178. 


Pig.  418.  Diagi-am  of  Teale's  amputation  of  the  leg,  performed  a 
little  below  the  centre  of  the  limb.  The  anterior  long  flap  has 
been  bent  on  itself,  the  better  to  show  the  position  of  the  vessels. 
1.  The  anterior  tibial  vessels  and  nerve.  The  artery  is  shown 
exposed  throughout  the  whole  length  of  the  flap,  where  it  has  been 
peeled  off  the  interosseous  membrane.  The  tibialis  anticus  muscle 
is  seen  on  its  tibial  side,  the  extensor  proprius  poUicis  and  extensor 
longus  digitorum  on  its  fibular  side,  external  to  whicli  is  the  mass 
formed  by  the  peroneal  muscles,  here  perhaps  rather  exaggerated 
in  size.  2.  The  posterior  tibial  vessels  and  nerve  lying  near  to 
the  interosseous  membrane,  but  separated  from  it  by  the  tibialis 
posticus  muscle,  and  from  the  tibia  by  the  flexor  longus  digitorum. 
3.  The  peroneal  vessels  lying  close  to  the  fibula,  in  the  substance 
of  the  flexor  longus  poUicis.  In  the  cut  face  of  the  short  and 
thick  posterior  flap  are  seen  the  section  of  the  soleus,  and  super- 
ficial to  this  that  of  the  gastrocnemius  muscle,  each  containing 
the  mouths  of  several  muscular  vessels. 
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lying  beliind  the  tibia  and  fibula,  and  from  the  ends  of  this  line  he  draws  two 
incisions  of  the  same  length  as  the  base  vertically  downwards,'  and  unites 
then-  ends  by  an  incision  parallel  to  the  base.  He  cuts  through  all  the  tendons 
and  vessels  straight  down  to  the  bones  and  interosseous  membrane,  and  then 
raises  all  the  parts,  including  the  anterior  tibial  vessels,  from  the  bones  and 
interosseous  membrane.    Much  care  must  be  taken  not  to  notch  the  artery 
ui  doing  this,  the  edge  of  the  knife  being  kept  always  on  the  membrane. 
Havmg  raised  the  anterior  flap  completely,  the  operator  cuts  the  posterior 
flap  by  a  transverse  incision  running  across  the  back  of  the  leg  down  to  the 
bones,  the  posterior  flap  being  a  quarter  the  length  of  the  anterior.  The 
interosseous  membrane  being  divided  and  the  bones  perfectly  cleaned,  the 
saw  is  applied.    For  this  purpose  the  leg  is  turned  outwards,  so  that  the 
fibula  is  first  presented  to  the  operator,  and  the  division  of  the  fibula  com- 
pleted while  the  tibia  is  still  only  half  sawn  through.    The  vessels  having 
been  tied  (see  Fig.  418),  the  long  anterior  flap  is  bent  over,  its  lower  edge 
sewn  to  that  of  the  posterior  flap,  and  its  doubled  lateral  edges  stitched 
together.    If  the  flaps  have  been  cut  truly,  the  whole  fits  perfectly,  and  when 
it  imites  kindly  it  makes  a  most  excellent  stump  ;  but  it  is  not  a  suitable 
operation  for  weakly  persons,  on  account  of  the  probability  of  sloughing  of 
part  of  the  long  flap,  and  if  secondary  hfemorrhage  comes  on  it  is  very 
troublesome. 

Mr.  H.  Lee  has  proposed  to  reverse  Teale's  proceeding,  making  the  long 
flap  from  behind  instead  of  in  front,  so  as  to  obtain  thicker  tissue  for  the  long 
flap,  which  is  therefore  less  hable  to  slough,  and  to  avoid  leaving  a  long  piece 
of  nerve  (the  anterior  tibial),  which  has  to  be  bent  on  itself  in  adjusting  the 
flaps.2  I  have  seen  very  good  results  from  this  operation  in  Mr.  Lee's  hands 
and  my  own  ;  but  it  is  somewhat  difficult  to  be  certain  of  the  position  of  the 
posterior  tibial  vessels  in  performing  it,  and  the  tendinous  part  of  the  gastroc- 
nemius muscle  in  the  lower  part  of  the  leg  does  not  easily  lend  itself  to  the 
bending  which  the  long  flap  has  to  undergo. 

Teale's  method  provides  the  bones  with  a  thick  cushion  formed  in  great 
paii  of  muscles.  These  muscles  ultimately  waste  away,  but  while  they  are 
undergoing  this  process  the  stump  becomes  consoHdated,  and  the  skin  does 
not  adhere  to  the  bones,  so  that  the  face  of  the  stump  will  bear  the  wooden 
leg  to  press  directly  on  it. 

In  performing  amputation  of  the  leg  when  the  tissues  are  at  all  con-  ' 
sohdated  by  inflammation,  it  is  often  difficult  to  retract  the  parts  fi-om  the 
bpnes.  In  such  cases  a  linen  retractor  is  required.  This  is  made  with  a  long 
piece  of  stout  lineii,  in  one  end  of  which  a  tongue  is  cut  or  torn,  leaving  this 
end  to  consist  of  three  strips,  the  central  one  the  narrowest.  This  tongue  is 
passed  through  the  interosseous  space,  the  broader  ends  are  crossed  in  front  of 
the  bones  and  thus  the  parts  can  be  forcibly  pushed  up  and  the  bones  exposed 
much  higher  than  is  otherwise  possible. 

In  amputating  the  leg  the  posterior  tibial  artery  often  retracts  into  the 
comer  of  the  s  ump  (especially  when  the  flaps  are  made  by  transfixion),  and 
It  IS  very  troublesome  to  tie  it,  or  any  of  its  branches  divided  near  the  trunk 

Syme  s  amputation  through  the  ankle  joint  is  thus  performed,  if  we  follow  Sv.„o'. 
he  directions  of  Its  author  :-The  anterior  flap  is  formed  by  drawingll  f'-"'- 
knife  from  the  point  of  the  external  malleolus  to  the  corresponding  poiiVon 

tha:  t:^:^^:z^:!::7^xr °^ --^^^ 

-  '  Med.-Chir.  Trans.'  vol.  xlviii.  p.  195. 
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the  opposite  aspect  of  the  foot,  i.e.  below  and  behind  the  internal  malleolus. 
The  anterior  flap  can  be  made  to  extend  down  the  dorsum  of  the  foot  a  short 
distance  if  the  surgeon  thinks  fit.  The  posterior  flap  is  made  by  drawing  the 
knife  from  one  end  of  the  anterior  flap  to  the  other  across  the  lower  surface 
of  the  OS  calcis,  inclining  it  rather  towards  the  heel,  so  that  the  incision 
slopes  backwards.  The  posterior  flap  is  then  dissected  back  and  thrown 
round  the  end  of  the  os  calcis  until  the  tendo  Achilhs  is  separated  fi-om  that 
bone  and  the  knife  turns  round  the  upper  aspect  of  the  calcaneum.  In  doing 
this  the  operator  must  be  careful  to  keep  the  edge  of  the  knife  directed 
towards  the  bone,  so  as  not  to  score  the  skin  and  not  to  make  a  button-hole. 
It  is  impossible  to  do  this  satisfactorily  if  (as  is  often  directed)  the  flaps 
extend  from  one  malleolus  to  the  other,;  for  this  makes  the  inner  part  of  the 
flap  so  high  and  broad  that  it  can  hardly  be  dissected  round  the  heel  without 
great  force.  When  the  os  calcis  is  denuded,  the  anterior  flap  is  to  be  thrown 
up,  the  ankle  joint  opened,  the  knife  passed  round 
the  inner  and  then  the  outer  malleolus,  and  the 
foot  removed.  Next  the  tibia  and  fibula  are  to  be 
cleaned  for  about  half  an  inch,  taking  care  by 
keeping  the  knife  close  to  the  bone  that  the 
posterior  tibial  artery  is  not  pimctured,  and  a  thin 
horizontal  shce  of  the  tibia  with  both  malleoli 
sawn  off.  The  arteries  are  then  seciired  (Fig.  419), 
and  the  flaps  sewn  up.  Many  surgeons  think  it 
best  to  pass  a  drainage-tube  from  one  angle  of 
the  wound  through  an  opening  made  at  the  back 
near  the  tendo  AchiUis,  so  as  to  secure  more 
efficient  drainage.' 

The  operation,  however,  is  much  more  easily 
performed  in  the  reverse  manner  to  that  described 
by  Mr.  Syme.  The  flaps  are  marked  out,  the 
anterior  one  formed,  the  joint  opened,  and  then 
the  posterior  flap  dissected  from  the  upper  part. 
In  this  way  the  difficulty  of  dissecting  the  pos- 
terior flap  round  the  heel  is  quite  avoided,  and  it 
is  a  matter  of  indifference  to  what  exact  points  the 
incisions  are  drawn. 

This  amputation  is  now  sometimes  performed 
in  the  sub-periosteal  manner,  the  periosteum  of  the 
OS  calcis  being  raised  in  the  lower  flap,  and  only 
the  malleoli  being  removed  from  the  bones  of  the  leg. 
a  longer  and  more  solid  stump. ^ 

The  great  recommendation  of  Syme's  amputation  is  the  excellence  of  the 
stump  which  it  forms,  the  tissues  of  the  heel  being  capable  of  sustaining  any 
pressure,  so  that  the  patient  walks  about  easily  with  a  kind  of  elephant's  foot 
apparatus,  which  can  be  made  to  resemble  the  natural  foot  to  a  great  extent 
by  having  a  foot-piece  put  on  to  it,  and  he  can  walk  a  short  distance  well 
enough  without  any  apparatus  at  all.  The  operation  is  available  m  most 
cases  of  disease  of  the  ankle  and  tarsus,  and  in  many  cases  of  nijury. 

>  The  reason  wliy  Mr.  Kyme  was  so  emphatic  in  directing  the  operator  to  avoid 
making  a  '  button-hole  '  was  not  so  much  because  the  hole  is  in  itself  a  disadvantage,  as 
because  it  shows  that  the  knife  is  directed  towards  the  skin  and  is  dividing  its  nutrient 
vessels. 

2  G.  H.  B.  Macleod  and  Joseph  Bell  in  '  Brit.  Med.  Journ.'  vol.  ii.  187o. 


FIG.  418.  The  stump  of  Synie's 
amputation.  A,  the  anterior 
tibial  vessels  and  nerrc,  divided 
below  the  point  where  the  ex- 
tensor proprius  poUicis  passes 
over  them,  n,  the  section  of 
the  tibia.  D.  that  of  the  fibula, 
c,  the  posterior  tibial  artery  and 
its  bifurcation.  Extcrn.'U  to  this 
is  seen  the  tendon  of  the  flexor 
pro]>rlus  pollicis,  and  in  the 
middle  line  the  tendo  AchiUis. 
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Pirogoff's  amputation  is  a  modification  of  Syme's,  in  which  the  extremity 
of  the  OS  calcis  is  saved  and  is  appHed  to  the  cut  end  of  the  tibia,  in  order 
that  it  may  unite  with  that  bone  and  form  a  longer  stump.   The  flaps  being 
marked  out  in  the  same  way  as  in  Syme's  amputation,  the  saw  is  applied  to 
the  incision  across  the  under  surface  of  the  os  calcis,  and  that  bone  is  sawn  in 
a  direction  slopmg  upwards  and  backwards  to  its  upper  surface  behind  the 
ankle.    Then  the  joint  is  opened,  and  the  malleoh  and  under  surface  of  the 
tibia  removed  just  as  in  Syme's  amputation.    The  section  of  the  os  calcis  is 
then  placed  in  apposition  with  that  of  the  tibia,  and  the  wound  miited.  The 
movable  flap  is  held  in  position  by  a  broad  strip  of  plaister,  or  the  two  bones 
may  be  drilled  and  sutured  together.    The  leg  is  to  be  laid  on  its  outer  side, 
with  the  knee  flexed,  so  as  to  take  off  the  tension  of  the  tendo  Achillis.' 
When  all  goes  well  Pirogoff's  amputation  forms  a  very  good  stump  ;  but  it 
is  not  very  often  available,  for  in  cases  of  disease  requiring  amputation  the 
OS  calcis  is  usually,  or  very  often,  involved,  and  in  cases  of  injury  either,  on 
the  one  hand,  more  of  the  foot  can  be  preserved,  or,  on  the  other,  the  surgeon 
finds  himself  obliged  to  amputate  through  the  leg. 

In  some  cases  it  may  be  that  the  os  calcis  and  the  bones  of  the  front  of 
the  tarsus  are  diseased  or  injured,  but  the  astragalus  is  healthy ;  and  then  a 
very  good  stump  may  be  made  by  forming  a  heel  and  a  dorsal  flap  long 

enough  to  meet  beneath  the  astragalus,  severmg 
that  bone  from  its  comiection  to  the  calcaneum 
and  scaphoid,  and  leavmg  it  in  the  ankle,  while 
the  rest  of  the  foot  is  removed,  but  I  have  not 
had   any  opportunity  of  seeing  this  operation 
practised.    It  does  not  seem  of  much  importance 
by  what  precise  incisions  the  flaps  are  formed,  so 
that  they  are  sufficiently  ample,  and  that  the  lower 
flap  is  formed  chiefly  of  the  tissues  of  the  heel, 
as  in  Syme's  amputation.  I  must  refer  the  reader 
for  the  details  of  the  published  cases  of  this  rare 
operation  to  Mr.  Hancock's  'Lectures  on  the 
Anatomy  and  Surgery  of  the  Foot,'  pp.  191  et 
seq.,  where  he  will  find  described  also  a  modifica- 
tion of  the  subastragaloid  amputation  devised 
and  performed  by  Mr.  Hancock  himself,  and  bear- 
ing the  same  relation  to  the  ordinary  subastraga- 
loid amputation  as  Pirogoft"s  does  to  Syme's  am- 
putation. Mr.  Hancock  preserves  a  portion  of  the 
back  of  the  os  calcis  in  the  heel-flap,  saws  off  the 
head  of  the  astragalus  and  its  lower  articulating 
surfaces,  and  then  adapts  the  cut  surface  of  the  os 
calcis  to  that  of  the  astragalus.    The  result,  as 
figured  in  Mr.  Hancock's  work,  is  an  excellent 
stump,  almost  as  long  as  the  sound  limb,  and 
rn.  .  ,  .  'l^"*^  capable  of  bearing  any  amount  of  pressure, 

ihe  distmguislung  recommendation  of  the  subastragaloid  amputation  is  the 
mcreased  ength  of  the  stump,  even  as  compared  with  Pirogoft"s,  and  still 
more  with  Syme's  amputation,  and  this  advantage  attaches  still  more 
strongly  to  Hancock's  amputation. 

(Fig.  420).    The  tuberosity  of  the  scaphoid  is  easily  felt,  and  the  position 
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I'k;.420.  Skeleton  (,f  tlie  foot. 
Uiopart's  atnputiitioM  is  per- 
formed at  tlie  transverse  tarsal 
joint,  where  tlie  bones  are  sepa- 
rated ^rom  each  other  beliiud. 
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sal  articulations,  where  they  are 
separated  in  front. 
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of  the  oalcaiieo-cuboid  joint  halfway  between  the  external  malleolus  and 
the  point  of  the  fifth  metatarsal  bone  is  known.  An  incision  is  drawn  across 
from  one  of  these  points  to  the  other  with  a  scalpel,  and  a  short  dorsal  flap 
is  cut,  the  transverse  tarsal  joint  opened,  and  the  bones  fairly  separated 
from  one  another.  Then  by  means  of  an  amputating  knife  a  long  plantar 
flap  is  cut  outwards,  or  towards  the  skin.  This  flap  can,  of  course,  be  cut 
with  the  scalpel  by  incision  from  the  skin  almost  equally  readily. 

One  objection  often  made  to  Chopart's  amputation  is  that  the  tendo 
Achillis  is  Hable  to  displace  the  bones  upwards,  being  no  longer  antagonised 
by  the  tendons  in  front,  so  that  the  scar  is  brought  downiwards  and  the  stump 
becomes  too  irritable  to  bear  the  pressure.   This  defect  is  not  always  noticed, 
nor  is  it  easy  to  see  exactly  on  what  its  occasional  absence  depends.    It  may 
be  avoided,  according  to  some,  by  subcutaneous  section  of  the  tendo  Achillis 
at  the  time  of  the  operation,  a  complication  which,  however,  it  is  desirable 
to  avoid.    The  plan  of  passing  the  sutures  through  the  tibial  tendons,  so  as 
to  attach  them  to  the  cicatrix  (due,  I  believe,  to  the  late  Mr.  Delagarde  of 
Exeter)  is  w^orth  bearing  in  mind. 
Lisfraiic's         Lisfranc's  operation  consists  in  removing  the  whole  metatarsus  with  the 
am^uu'*'     toes,  and  leaving  the  tarsus  intact.    Hey's  amputation  is  the  same,  except 
tiou.  that  the  second  metatarsal  bone  is  divided,  and  its  head  left  in  the  articu- 

lation between  the  cuneiform  bones  ;  or  the  projection  of  the  internal 
cuneiform  bone  is  sawn  through  and  removed  along  with  the  toes,  after  the 
other  tarso-metatarsal  joints  have  been  di\dded  with  the  knife.  The  pro- 
jection of  the  second  metatarsal  bone  backwards  (Fig.  420)  is  the  only 
difficulty  in  this  operation.  The  position  of  the  articulation  of  the  great  toe 
with  the  internal  cuneiform,  and  of  the  little  toe  with  the  cuboid,  being  fixed, 
a  curved  incision  is  drawn  from  the  one  point  to  the  other,  and  as  much  flap 
as  possible  taken  from  the  dorsum.  The  flap  being  thrown  back,  the  joint 
between  the  great  toe  and  internal  cuneiform  bone  is  di^dded,  then  the  point 
of  the  knife  is  carried  directly  backwards  tiU  it  is  stopped  by  the  middle 
cuneiform  bone,  when  it  is  directed  outwards,  and  then  forwards  agam,  so 
as  to  cut  entirely  round  the  head  of  the  second  metatarsal.  Then  by  pulling 
the  metatarsus  forcibly  downwards,  while  the  knife  is  passed  along  the  line 
of  the  articulations,  which  slopes  backward,  the  disarticulation  is  completed, 
and  the  plantar  flap  may  be  cut  by  transfixion  or  incision,  as  m  Chopart's 
amputation.  This  operation  is  used  almost  exclusively  in  cases  of  injury,  so 
that  as  much  flap  as  possible  must  be  taken  on  both  sides  to  compensate 
for  any  possible  sloughing. 

Finally,  amputation  may  be  performed  through  the  tarsus  in  any  situa- 
tion, by  simply  fashioning  flaps  and  sawing  through  the  bones ;  and  this 
proceeding  is,  in  the  opinion  of  Mr.  Hancock,  the  highest  authority  on  these 
operations,  superior  to  the  amputations  performed  through  the  articulations. 

The  toes  may  be  amputated  exactly  as  the  fingers  are,  but  here  it  is  still 
more  undesirable  than  in  the  hand  to  remove  the  heads  of  any  of  the*central 
metatarsal  bones.  If  any  of  the  smaller  toes  require  removal  the  whole  toe 
should  be  amputated,  since  the  portion  left  Avould  be  useless,  and  might  be 
in  the  way.  The  heads  of  the  first  and  fifth  metatarsal  bones  should  always 
be  cut  off  in  amputating  those  toes,  the  incision  through  the  bones  being 
sloped  ofi"  if  possible.  The  great  toe  with  the  head  of  its  metatarsal  bone 
can  be  removed  by  a  V-shaped  incision  ;  the  point  of  the  V  Ijii^g  over  the 
middle  of  the  metatarsal  bone,  in  front  and  behind,  and  its  limbs  extending 
forward  on  either  side  of  the  ball  of  the  toe,  as  far  as  is  necessary  to  form 
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ample  lateral  flaps.  If  the  whole  metatarsal  bone  is  to  be  removed,  the 
pohat  of  the  V  ii^^^st  be  extended  backwards  as  far  as  the  situation  of  the 
tarso-metatarsal  articulation,  and  the  toe  having  been  removed  the  metatarsal 
bone  is  dissected  out  from  the  incision,  care  being  taken,  in  dividmg  its  head 
from  the  cuneiform  bone,  to  keep  the  knife  so  close  to  the  bone  as  not  to 
wound  the  plantar  arch. 


EXCISIONS. 

Excisions  of  joints  and  bones  are  operations  which  are  quite  of  modern 
date,  and  which,  m  fact,  could  hardly  be  practised  freely  before  the  invention 
of  anfesthesia.  They  are  performed  chiefly  on  account  of  disease  of  the 
articular  surfaces  or  of  the  tissue  of  the  bone  excised,  sometimes  (as  in 
excision  of  the  scapula  and  clavicle)  on  account  of  the  growth  of  tumours 
from  the  bone,  sometimes  as  primary  or  secondary  operations  after  injury. 

It  is  very  difficult  to  compress  into  a  short  compass  any  rules  for  the 
performance  of  excision  which  shall  be  of  practical  utihty  and  of  general 
apphcation.  Perhaps  the  most  practical  view  of  the  matter  is  to  consider 
the  operation  of  excision  as  opposed  (1)  to  the  preservation  of  the  limb 
without  any  operation,  or  at  least  without  anything  more  than  the  laying 
open  of  sinuses  and  removal  of  dead  bone,  and  (2)  to  amputation. 

1.  Both  in  injury  and  disease  the  surgeon  is  much  more  disposed  to  adopt 
the  conservative  plan  in  the  case  of  the  hip  and  knee,  and  the  operation  of 
excision  in  that  of  the  elbow ;  since  the  latter  operation  if  completely  suc- 
cessful gives  a  more  serviceable  limb  than  the  natural  cure.    With  this  re- 
servation it  may  generally  be  said  that  so  long  as  the  pain  and  exhaustion 
accompanying  disease  of  the  joint  is  not  producing  an  obvious  effect  on  the 
general  health  it  is  right  to  persevere  in  the  attempt  to  save  the  limb  without 
operation,  and  that  in  cases  of  injury  much  may  be  done  in  young  subjects 
to  preserve  the  limb,  particularly  after  gunshot  wound,  by  laying  the  joint 
fully  open  and  removing  splinters,  the  case  being  treated  antiseptically : 
while  excisions  are  extremely  unsuccessful  in  such  cases.    Primary  injuries 
of  other  kmds  are  rare,  except  in  the  elbow  (where  excision  is  usually 
advisable),  but  when  they  occur  they  are  to  be  treated  on  the  same  principles. 
Fmally,  there  are  cases  arising  both  from  disease  and  injury  in  which  there 
can  be  no  doubt  that  the  patient  will  recover  with  ankylosis  of  the  limb ;  but 
the  position  or  relations  of  the  surfaces  are  such  as  to  render  it  doubtful 
whether  this  will  be  a  benefit  to  him.    Cases  of  disease  of  the  knee  are  not 
rarely  seen  in  which  the  patient  has  rejected  operation  and  has  recovered, 
but  with  the  bones  so  displaced  and  so  insecurely  ankylosed  as  to  prove  a 
source  of  lifelong  trouble  to  him.    A  timely  excision  will  often  msure  a 
useful  limb. 

2.  In  the  knee  and  ankle  excision  should  hardly  be  proposed  after  about 
forty  years  of  age,  and  only  rarely  after  thirty.'  In  the  elbow  and  shoulder 
the  same  limits  do  not  so  strictly  apply,  yet  in  all  joints  it  is  more  satisfactory 
when  the  patient  has  passed  middle  life  to  have  removed  the  disease  once  for 
all.^  In  no  case  should  any  joint  of  the  lower  extremity  nor  the  wrist  be 
excised  unless  the  surgeon  has  the  clearest  evidence  that  the  disease  is  limited 
to  the  immediate  neighbourhood  of  the  joint.    Much  more  liberty  may  be 

'  I  have  recently  excised  the  knee  in  two  cases  at  a  time  of  life  considerably  beyond 
orty  years  of  age,  and  in  one  of  them  with  great  success ;  but  this  can,  I  think,  only  be 
done  successfully  when  the  disease  is  in  a  very  chronic  condition,  as  in  M  Giant's 
patient,  let.  53.-  -'  Med.-Chir.  Trans.'  Ivi.  213. 
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taken  in  the  shoulder  and  elbow.  I  have  excised  the  elbow  with  great 
ultimate  success  in  a  case  where  nearly  the  whole  shaft  of  the  radius  was 
diseased,  and  it  is  well  known  what  extensive  excisions  of  the  upper  end  of 
the  humerus  are  sometimes  successfully  practised  in  cases  of  disease  following 
gunshot  injury.  Excisions  of  the  lower  limb  are  hardly  ever  successful  in 
acute  stages  of  disease,'  while  in  the  elbow,  at  any  rate,  the  operation, 
in  such  circumstances,  is  often  productive  of  great  and  immediate  relief. 
Tumours  of  joints  are,  as  a  rule,  to  which  few  exceptions  will  be  found,  only 
appropriate  for  amputation.  General  constitutional  disease  is,  Uke  old  age, 
a  strong  argument  for  amputation  when  any  operation  is  indicated. 

In  fine,  excision  is  a  more  dangerous  operation  than  amputation,  and  is 
liable  to  many  sources  of  failure,  and  practice  to  be  successful  must  be  based 
on  a  recognition  of  this  truth. 

The  operations  resemble  to  a  certain  extent  the  dissections  by  which 
tumours  are  removed.  The  diseased  joint  or  bone  may  be  regarded  as  a 
tumour  to  be  exposed  by  appropriate  incisions,  the  soft  parts  turned  aside 
without  injuring  the  main  vessels  and  nerves,  all  its  connections  severed, 
and  the  whole  of  the  morbid  tissue  removed.  But  there  is  this  further 
consideration  in  performing  an  operation  of  this  kind,  that  the  morbid 
structure  removed  is  an  important  part  of  the  skeleton,  and  that  the  opera- 
tion must  be  so  performed  as  to  make  provision  for  the  subsequent  stability 
or  mobility  of  the  limb  as  may  be  required.  Thus,  in  the  excision  of  the 
knee,  it  is  important  that  the  bones  should  be  firmly  ankylosed,  a  result 
which  is  especially  to  be  deprecated  in  the  elbow.  The  instruments 
required  in  excisions  are,  in  addition  to  the  usual  dissecting  instruments, 
saws  of  various  sizes,  from  the  amputating  to  the  '  keyhole  '  saw,  retractors, 
the  lion-forceps,  and  the  cutting  bone-forceps.  In  subperiosteal  excisions 
the  operator  must  have  various  raspatories,  i.e.  semi-blunt  chisels  or  rasps, 
as  well  as  the  chain-saw,  and  a  combination  of  a  raspatory  and  director  for 
the  purpose  of  detaching  the  periosteum  from  the  bone  and  carrying  the 
chain  around  it.  For  some  excisions  a  combination  of  a  staff  and  director 
is  very  useful — the  '  excision  director.'  This  is  shaped  like  a  lithotomy 
staff,  and  mounted  on  a  jointed  handle.  Its  convex  side  is  grooved.  It  is 
glided  under  the  bone  to  be  removed— say  the  neck  of  the  femur — and  then 
by  reversing  its  position  its  grooved  surface  is  turned  towards  the  bone  and 
lifts  it  out  of  the  wound,  while  its  concave  part  lies  over  and  protects  the 
soft  parts. 

The  use  of  Esmarch's  bandage  is,  as  I  have  said  above,  p.  945,  very  ad- 
vantageous in  most  of  these  operations. 

In  late  years  the  advantages  of  preserving  the  periosteum  ('  subperiosteal 
or  subcapsulo-periosteal  excision  ')  have  been  much  insisted  on  by  Oilier 
and  Langenbeck  ;  and  in  some  excisions  they  are  incontestable,  while  in 
others  the  advantage  of  the  new  method  is,  at  any  rate,  not  as  yet  proved. 
I  shall  refer  to  the  subject  in  speaking  of  each  several  excision. 


Ex  cision 
of  the 
shoulder. 


Excision  of  the  shoulder  is  perhaps  as  successful  as  any,  even  that  of  the 
elbow,  considered  merely  as  an  operation,  and  is  equally  applicable  in  cases 
of  injury  and  disease  ;  but  it  differs  from  excision  of  the  elbow  in  the  im- 
portant particular  that  its  results  at  their  best  are  probably  inferior — 
certainly  not  superior — to  those  of  natural  ankylosis,  and  therefore  that  it 

'  Perhaps  the  ankle  is  an  exception.  I  have  excised  this  joint  with  success  though 
acutely  inflamed. 
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should  never  be  practised  when  there  is  any  good  prospect  of  obtaining  a 
cure  by  natural  ankylosis.  As  this  cure  is  very  often  obtained  in  cases  of 
disease  of  the  shoulder,  excision  is  but  rarely  practised  in  civil  life.  In 
gunshot  mjuries,  when  the  missile  has  not  penetrated  beyond  the  bones  of 
the  joint,  as  in  the  cases  figured  on  pp.  343,  344,  it  is  a  very  successful  opera- 
tion. In  tumour  springing  from  the  head  of  the  bone  it  might  be  justifiable 
to  excise  the  afiected  portion  of  bone  if  it  could  be  clearly  diagnosed  that 
the  tumour  is  not  malignant,  but  this  could  very  rarely  be  the  case. 

The  operation,  as  usually  practised,  consists  merely  in  removing  the 
head  of  the  humerus.  This  may  be  done,  if  there  is  not  much  thickening 
over  the  joint,  by  a  single  incision  running  downwards  as  far  as  may  be 
judged  necessary  from  the  centre  of  the  coraco-acromial  ligament,  over  the 
most  prominent  part  of  the  head,  where  it  is  most  plainly  felt  beneath  the 
skin.  This  hne  of  incision  corresponds  pretty  nearly  to  the  direction  of  the 
long  tendon  of  the  biceps  muscle.  In  some  cases  it  is  necessary  to  make  a 
flap  out  of  the  deltoid  muscle,  of  a  somewhat  triangular  shape,  with  its  base 
upwards.  The  precise  position  of  the  incisions  which  bound  this  flap  is  a 
matter  of  secondary  importance,  and  is  usually  determined  by  that  of  the' 
sinuses  or  wounds.  The  head  of  the  bone  having  thus  been  exposed,  is  to 
be  rotated  (when  the  shaft  is  entire)  first  outwards,  in  order  to  stretch  the 
tendon  of  the  subscapularis,  then  inwards  to  make  tense  those  attached  to 
the  greater  tuberosity  ;  these  tendons  are  to  be  divided,  and  the  capsule 
thus  freely  opened,  and  then  the  head  of  the  bone  is  to  be  thrust  out  of  the 
wound  and  sawn  ofi^.  If  the  case  is  one  of  injury,  and  the  head  of  the  bone 
is  severed  from  the  shaft,  it  must  be  seized  with  the  lion-forceps  and  dissected 
out.  If  the  long  tendon  of  the  biceps  can  be  distinguished  it  should  be 
spared.  In  both  disease  and  injury  the  glenoid  cavity  often  escapes  ;  but  if 
it  should  be  found  affected,  it  may  be  thought  necessary  to  remove  it.  This 
is  best  done  with  a  large  chisel  or  with  bone-nippers  of  appro^^riate  shape. 
The  parts  should  be  lightly  put  together  by  means  of  a  few  sutures,  and  the 
patient  confined  to  bed  for  the  first  few  days,  until  the  consecutive  fever  has 
passed  over.  He  may  then  be  allowed  to  move  about,  the  elbow  being  care- 
fully supported.  The  tendency  of  the  muscles  which  form  the  flaps  of  the 
axiUa  to  displace  the  bone  may  be  counteracted  by  a  pad  in  the  armpit. 

The  subperiosteal  method  should  undoubtedly  be  adopted  if  the  surgeon  Subperi- 
finds  himself  obhged  to  remove  a  great  extent  of  bone.  M.  Oilier '  directs  "Method 
that  the  incision  should  be  made  as  far  forwards  as  possible  without  wound- 
ing the  cephahc  vein,  in  order  to  retain  the  greater  part  of  the  deltoid  muscle 
in  its  natural  connection  with  the  circumflex  nerve,  by  which  he  hopes  to 
preserye  the  action  of  that  muscle.  The  joint  is  then  to  be  cut  into,  and 
then  all  the  tendons  and  periosteum  peeled  off  the  bones  with  raspatories  of 
the  proper  shape,  the  humerus  being  gradually  pushed  out  of  the  wound  till 
the  proper  level  is  reached  for  its  section. 

I  have  never  seen  a  case  in  which,  after  this  excision,  the  arm  could  be 
elevated  above  a  horizontal  line,^  and  this  seems  to  me  to  depend  more  on 
the  loss  of  the  joint,  and  the  consequent  want  of  a  point  of  support  for  the 
humerus,  than  on  any  supposed  loss  of  function  of  the  deltoid.  In  fact,  I 
beheve  that  the  atrophy  of  the  deltoid  is  secondary  on  the  loss  of  its  function, 

'  '  Trait6  des  R6g6n6rationa  des  Os,'  vol.  ii. 

-'  Mr.  Stokes,  in  an  interesting  paper  on  excision  of  the  shoulder,  published  in  the 
'  Brit.  Med.  .Journ.'  Nov.  10,  1883,  relates  and  figures  a  case  in  which  it  seems  that  the 
arm  could  be  raised  slightly  above  the  horizontal. 
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and  that  if  the  machinery  for  raising  the  arm  could  be  reproduced — that  is 
to  say,  if  the  head  of  the  Immerus  could  be  regenerated  along  with  a  perfect 
capsule,  so  that  the  ball  could  be  firmly  applied  to  its  socket  as  in  the  natural 
condition — the  deltoid  would  soon  regain  its  bulk  and  power.  But  there  is 
no  proof  given  by  M.  OlHer's  cases  that  this  is  ever  done  ;  and  the  mere 
ligamentous  union  which  generally  ensues  furnishes  no  such  fulcrum.  At 
the  same  time,  the  shorter  the  hgament  the  more  power  of  motion  will  there 
be  in  the  humerus ;  and  to  this  end  it  is  very  important  to  preserve  the 
periosteum  if  the  bone  is  to  be  divided  much  below  the  tuberosities.  Many 
histories  show  the  extensive  excisions  which  may  be  practised  on  the 
humerus  with  preservation  of  a  very  useful  arm.  One  published  m  the 
'Lancet'  for  July  18,  1874,  by  Dr.  Donovan,  records  a  case  in  which  the 
whole  bone  from  the  head  to  a  point  just  above  the  condyles  was  excised 
subperiosteally,  in  a  case  of  acute  periostitis  in  a  boy,  with  good  results. 

The  excision  of  the  scapula  on  account  of  a  tumour  is  a  formidable  opera- 
tion, the  advantages  of  which  should  be  maturely  weighed  before  its  dangers 
are  encountered.  Operations  on  this  bone  for  necrosis  are  much  more  likely 
to  be  permanently  successful,  but  they  rather  resemble  the  common  opera- 
tions for  extraction  of  a  sequestrum  than  formal  excisions. 

The  total  excision  of  the  scapula  for  a  tumour  should  be  thus  performed. 
The  patient  being  anfesthetised,  an  assistant  should  be  charged  with  the  com- 
pression of  the  subclavian  artery,  for  which  purpose,  if  the  projection  of  the 
tumour  makes  compression  difficult,  the  incisions  may  be  so  arranged  as  to 
enable  him  to  put  his  finger  directly  down  upon  it.  This  precaution  much 
diminishes  the  haemorrhage  from  the  subscapular  artery  and  its  branches, 
which  otherwise  might  be  formidable.  The  surgeon  then  proceeds  to  denude 
the  tumour  of  its  outer  coverings  by  turning  down  appropriate  sldn-flaps, 
taking  great  care,  however,  not  to  open  the  capsule  of  the  tumour  itself.' 
When  the  whole  tumour  is  thus  exposed  the  muscles  inserted  into  the  ver- 
tebral border  of  the  bone  should  be  rapidly  divided,  as  also  those  which  are 
attached  to  the  spine  of  the  scapula.  The  tumour  being  now  movable  should 
be  lifted  well  up,  and  freed  from  its  other  attachments  by  rapid  strokes  of  the 
knife,  commencing  from  its  loiver  angle.  The  subscapular  artery  is  divided 
near  the  end  of  the  operation,  and  can  be  at  once  secured  by  the  surgeon  or 
his  assistant,  with  a  pair  of  Spencer  Wells's  artery  clips.  The  ligaments  of 
the  shoulder  are  then  easily  divided  and  the  mass  removed.  The  acromion 
process,  if  not  diseased,  may  be  divided  with  bone-nippers,  and  left  behind 
to  preserve  the  shape  of  the  parts  and  protect  the  head  of  the  humerus. 

Excisions  of  any  part  of  the  clavicle  should  be  undertaken  with  the 
greatest  care  on  account  of  the  close  relations  wdiich  the  bone  has  to  im- 
portant structures,  and  on  account  of  the  risk  of  diffuse  inflammation  below 
the  deep  fascia  of  the  neck ;  and  the  total  extirpation  of  the  bone  for  a 
tumour  springing  from  its  substance  is  one  of  the  gravest  operations  in 
surgery.  In  Mott's  case  the  operation  lasted  four  hours,  and  thirty  vessels 
were  tied.  Mott  says,  '  This  operation  far  surpassed,  in  tediousness,  diffi- 
culty, and  danger,  anything  which  I  have  ever  witnessed  or  performed.' 
If  it  be  decided  to  remove  the  whole  clavicle  along  with  a  tumour,  the 
incisions  should  be  made  very  free,  one  over  the  long  axis  of  the  bone, 
joined  by  others  in  appropriate  places  for  turning  down  such  flaps  as  may 
'  See  Pollock,  in  '  St.  George's  Hospital  Reports,'  vol.  iv.  p.  237. 
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appear  necessary,  aucl  the  parts  to  be  operated  on  should  be  brought  fairly 
mto  view  before  the  bone  is  meddled  with.  After  having  freely  divided  all 
the  superficial  attacliments  of  the  bone  and  tumour,  the  next  step  is  to  divide 
the  outer  end  of  the  clavicle  from  the  scapula,  either  by  cutting  througli  the 
jomt^or  by  severing  the  bone  with  a  small  saw  or  nippers.  Then  the  part 
winch  IS  to  be  removed  can  be  raised,  and  must  be  separated  with  great  care 
from  the  nnportant  parts  which  lie  below  it,  so  as  to  reach  the  sternal  part, 
which  IS  last  divided,  and  which  serves  during  the  operation  as  a  pivot  on 
which  the  bone  can  be  moved  and  supported ;  or,  in  other  cases,  it  may  be 
found  more  convenient  to  divide  this  part  of  the  bone  also  at  an  earlier 
period  of  the  operation.'  It  appears  that  very  useful  motion  may  be  recovered 
after  the  removal  of  a  large  part,  or  even  the  whole,  of  the  shaft  of  the 
clavicle. 


Excision  of  the  elbow  is  a  most  useful  and  a  most  successful  operation.  Excision 
It  IS  practised  on  account  of  injury  and  of  disease  with  equal  relative  success  ti^e 
though  the  absolute  success  is,  as  in  all  operations,  much  greater  in  cases  of 
disease  than  those  of  injury.    Any  disease  which  does  not  extend  far  from 
the  articulating  surfaces,  and  which  is  otherwise  incurable,  is  a  clear  indica- 
tion for  excision.    As  caries  of  the  joint-ends  of  the  elbow  hardly  ever 
mvolves  any  extensive  inflammation  of  the  shafts  of  the  bones,  this  com- 
prises most  cases  of  serious  disease  of  this  joint.    There  are  even  cases  in 
which  the  disease  is  not  incurable,  but  where  the  cure  would  involve  long 
disuse  of  the  hmb  and  ultimate  loss  of  motion  from  ankylosis,  where  it  mav 
be  justifiable  to  resort  to  excision,  if  the  patient  be  young  and  healthy,  in 
the  hope  of  cutting  short  the  disease  and  procuring  a  more  movable  limb 
And  other  cases  are  also  met  with,  though  rarely,  in  which  the  hmb  has 
been  allowed  to  become  ankylosed  in  an  extended  or  otherwise  useless  posi- 
tion, and  where  the  surgeon  may  be  justified  in  excising  the  joint  at  the 
request  of  his  patient  after  the  risks  and  the  probable  advantages  of  the 
operation  have  been'  explained  to  him. 

It  must  always  be  borne  in  mind  in  this  operation  that  the  object  is  to 
procure  such  union  as  shall  be  sufficiently  firm  to  afford  a  fixed  centre  of 
motion  for  the  bones  of  the  forearm,  and  thus  give  precision  and  strength  to 
the  movements  of  the  hand,  and  yet  shall  not  be  so  close  as  to  abolish  any 
of  the  motions  o  the  joint.    In  the  most  successful  cases  these  indications 
are  perfectly  fulfilled,  so  that  the  motions  of  the  hand  are  as  extensive  as 
on  the  sound  side,  and  no  case  of  excision  of  the  elbow  is  to  be  reckoned  as 
perfectly  successful  m  which  this  freedom  of  motion  has  not  been  obtained, 
buch  perfect  success  is  more  probable  in  childhood  than  in  mature  life 
though  even  then  it  is  often  obtained,  and  if  it  be  not,  an  amount  of  motion 
ought  at  any  rate  to  be  insured  which  leaves  the  patient  a  very  useful  arm 
even  m  cases  which  do  not  quite  come  up  to  the  ideal. 

The  operation  is  now  almost  always  performed  by  means  of  a  single 
straight  mcision  running  parallel  to  the  course  of  the  uhiar  nerve,  but  a 
ittle  external  to  it~i.e.  over  the  inner  side  of  the  olecranon  and  for  about 
two  inches  above  and  below  it.  This  incision  is  made  fairly  down  to  the 
bone,  dividing  the  triceps  muscle  and  the  periosteum.  The  operator  pro- 
ceeds differently  in  the  common  and  in  the  subperiosteal  operation.  In  the 
ordinary  operation  he  opens  the  joint  freely  by  cutting  round  the  olecranon. 


See  Travers,  '  Med.-Chir.  Trans.'  vol.  xx 
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separates  the  muscles  attached  to  the  external  condyle,  divides  the  external 
lateral  ligament,  and  dissects  the  parts  off  the  humerus  between  the  ole- 
cranon and  internal  condyle  with  much  care,  keeping  the  edge  of  tlie  knife 
constantly  on  the  bone,  and  pressing  the  parts  away  from  the  bone  with  the 
left  thumb-nail  cautiously  so  as  not  to  endanger  the  ulnar  nerve  which  lies 
amongst  these  parts.'  Then  the  internal  lateral  ligament  is  divided  and  the 
lower  end  of  the  humerus  cleared  of  any  remaining  attachments.  If  the 
end  of  the  humerus  can  be  thrust  out  of  the  wound  without  interfering  with 
the  bones  of  the  forearm  it  is  to  be  sawn  across  just  above  the  condyles,  or 
the  olecranon  may  be  cut  away  for  this  purpose  before  the  rest  of  the  disease 
is  removed  from  the  forearm.  Then  the  bones  of  the  forearm  are  to  be 
thrust  out  of  the  wound  and  sawn  off  on  the  same  level — i.e.  just  below  the 
articular  surface  on  the  coronoid  process,  the  head  and  neck,  but  not  the 
bicipital  tubercle  of  the  radius  being  removed.  It  is  far  better  to  remove 
both  bones  together  by  a  clean  cut  with  a  saw  than  to  divide  the  neck  of  the 
radius  Avith  bone-nippers.  And  it  is  often  convenient  to  reverse  the  usual 
order,  by  removing  the  bones  of  the  forearm  before  dealing  with  the  humerus. 
When  the  surgeon  is  satisfied  that  all  the  disease  is  removed,  the  bandage 
is  relaxed  (if,  as  is  generally  advisable,  Esmarch's  bandage  has  been  em- 
ployed), and  the  vessels  tied  with  catgut  ligatures.  Then  a  few  minutes 
are  to  be  given  for  exposure  and  cold  bathing  to  stay  any  residual  oozing, 
the  wound  is  to  be  united  with  silver  sutures,  a  drainage-tube  being  inserted 
into  it,  and  the  arm  put  on  a  splint  and  dressed. 

SulJ^ri-  If  the  operator  decide  to  proceed  subperiosteally  he  must  first  take  care  . 

method.  that  his  incision  has  really  divided  the  whole  periosteum  do-rni  to  the  bony 
structure,  then  by  working  with  the  raspatory  on  the  back  of  the  olecranon 
he  will  find  it  very  easy  to  detach  the  periosteum  there,  and  he  must  use  all 
possible  care  to  clean  the  back  of  the  humerus  completely  of  all  soft  struc- 
ture— periosteum,  capsule  of  joint,  and  tendons— and  especially  to  detach  as 
completely,  and  with  as  little  injury  as  possible  to  their  structure,  all  the 
tendons  and  other  soft  parts  which  adhere  to  both  condyles.  The  end  of  the 
olecranon  may  now  be  removed  in  order  to  obtain  access  to  the  front  of  the 
ulna,  detach  the  tendon  froin  the  coronoid  process,  and  thus  complete  the 
denudation  of  the  portion  of  the  ulna  which  is  to  be  sawn  off.  If  the  attach- 
ments of  the  orbicular  Hgament  can  be  recognised  and  preserved  it  may  be 
possible  to  remove  the  head  of  the  radius  without  interfering  with  them. 
Now  comes  the  most  difficult  part  of  the  operation — viz.  how  to  clean  the 
front  of  the  humerus  of  its  periosteum.  M.  Oilier  attempts  this  by  gliding 
a  curved  instrument  between  the  bone  and  periosteum  aird  conveying  a  chain 
saw  in  its  course ;  but  this  curved  raspatory  is  very  apt,  when  acting  in  the 
dark,  to  pass  through  the  periosteum.  It  seems  better  to  divide  the  bone  Avith 
the  keyhole  saw  from  behind  incompletely,  and  then  fracture  it,  as  is  done 
by  some  operators  while  removing  the  end  of  the  femur  in  excising  the  knee. 
The  periosteum  will  remain  untorn,  and  the  surgeon  can  then  proceed  to 
detach  it  from  either  side,  commencing  from  the  part  exposed  in  the  wound. 
The  advantages  of  the  subperiosteal  excision  of  the  elbow,  which  is  far  more 
laborious  and  involves  more  violence  to  the  tissues  than  the  common  opera- 
tion, are,  I  must  say,  as  yet  unproved. 

'  The  ulnar  nerve  is  seen  in  operations  on  the  dead  subject,  but  in  disease  it  is  seldom 
visible,  being  hidden  by  the  inflammatory  products  around  the  diseased  joint.  I  have 
seen  it  in  primary  excision  for  injury  in  the  living,  and  in  excisions  in  which  Esmarch's 
bandage  is  used  it  may  sometimes  be  seen. 
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After  the  operation  the  hmb  should  be  placed  lightly  on  a  splint.  The 
precise  form  of  sphnt  is  of  no  importance ;  in  fact,  the  sphnt  itself  is  not 
absolutely  necessary,  for  some  surgeons  of  much  experience  use  only  a  bandage, 
But  I  think  the  support  and  confidence  which  the  splint  gives  are  a  great 
comfort  to  the  patient,  especially  if  startings  of  the  hmb  take  place,  as  they 
are  rather  apt  to  do.  In  about  a  week,  when  the  parts  are  beginning  to  con- 
sohdate,  the  splint  should  be  so  arranged  as  to  permit  the  hand  to  reach  the 
mouth,  and  when  the  wound  has  nearly  healed  passive  motion  and  then 
active  motion  is  to  be  enforced.  The  precise  time  at  which  active  motion  is 
to  begin  cannot  be  fixed.  If  the  quantity  of  bone  prescribed  above  has  been 
removed,  there  will  very  hkely  never  be  occasion  for  any  passive  motion  at 


Fri;.  421. 


The  metliod  of  slinging  tlie  limb  after  excision  of  tlic 


^Ibow. 


all,  and  nmo  case  ought  it  to  be  used  until  all  active  inflammation  has  passed 
over  and  the  wound  is  almost  healed.  While  the  patient  is  in  bed  it  is  a 
comtort  to  shng  the  arm  from  a  pole  over  the  bed,  as  shown  in  Fig  421 

The  repair  after  excision  is  m  rare  cases  by  bony  ankylosis.  This  is  un- 
doubtedly to  be  reckoned  as  a  failure,  and  ought  hardly  ever  to  occur.  It 
depends  generally  on  the  removal  of  too  httle  bone,  and  on  the  neglect  of 
passive  motion  afterwards.  Commonly  the  repair  is  by  means  of  fibrous 
bands  which  tie  the  ends  of  the  different  bones  to  each  other.  In  rare  cases 
Uiere  is  considerable  reproduction  of  bone  and  a  complete  joint  is  formed. 
Ihis  was  the  case  m  a  remarkable  instance  described  and  figured  by  Mr 
Syme,  m  which  a  considerable  reproduction  of  bone  had  taken  place  from 


Repair 
after 
excision 
of  tiie 
elbow. 
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the  wrist. 


either  side  of  the  end  of  the  humerus,  and  these  two  newly  produced  condyles 
locked  in  the  tAvo  bones  of  the  forearm,  forming  a  complete  hinge  joint  in 
which  the  radius  played  in  a  newly  formed  orbicular  ligament.  The  patient, 
who  was  a  railway  guard,  had  been  able  to  use  the  excised  elbow  as  well  as 
the  sound  one  for  the  purpose  of  swinging  himself  from  one  carriage  to 
another  of  the  train  in  motion.  This  reproduction  is  quite  as  perfect  as  any 
which  has  been  proved  to  take  place  after  subperiosteal  resection.  In  fact, 
the  reproduced  bone  after  the  latter  operation  is  often  exuberant,  and  is 
detrimental  to  the  motion  of  the  joint.' 

The  danger  to  life  of  excision  of  the  elbow  is  trifling,  especially  when 
performed  for  disease.  Of  thirty-one  successive  excisions  of  the  elbow 
for  disease  recorded  in  the  St.  George's  Hos- 
pital Eeports,  performed  at  all  ages  from  three 
to  thirty-seven  (six  only  being  below  fifteen 
years)  and  in  very  various  states  of  health, 
none  died,  and  only  one,  at  most,  suffered 
amputation.  ('  Syst.  of  Surg.'  3rd  ed.  vol.  iii. 
p.  748.) 


Excision  of  the  wrist  as  a  formal  operation 
is  not  often  practised,  since  in  cases  of  disease 
which  are  sufficiently  serious  to  justify  so  very 
severe  a  proceeding  the  affection  has  generally 
extended  too  far ;  while  in  slighter  cases  the 
surgeon  thinks  that  the  patient  will  ultimately 
do  better  if  only  the  diseased  portions  of  bone 
be  dealt  with  from  time  to  time  as  may  be 
necessary,  and  passive  motion  be  kept  up  sedu- 
lously. In  cases  of  injury  I  have  never  as  yet 
heard  of  excision  being  practised. 

The  two  chief  objects  in  the  operation  of 
excision  of  the  wrist  are  not  to  divide  any 
tendons  which  can  be  spared,  and  to  remove 
the  whole  jomt,  i.e.  the  ends  of  the  bones  of 
the  forearm,  all  the  bones  of  the  carpus  (except 
perhaps  the  pisiform),  and  the  ends  of  all  the 
metacarpal  bones.  This  is  best  done  accord- 
ing to  Sir  J.  Lister's  method,  which  is  thus 
effected.    The  patient  is  placed  under  anresthe- 


PiG.  -122.  Jlr.  Synie's  case  of  reproduc- 
tion of  the  joint  after  excision  of 
the  elbow.  From  the  '  Lancet,'  vol.  i. 
1855.  (I,  the  liumems  ;  &,  the  nlna; 
c,  the  railins  ;  <f,  e,  projections  from 
the  shaft  of  the  humerus  locking  in 
the  bones  of  the  forearm  in  the  new 
joint ;  /,  new  orbicular  ligament 
around  the  head  of  the  radius ;  (i,  a 
Iinrtion  of  the  ligamentous  union 
between  the  ulna  and  humerus ;  A, 
tendon  of  the  biceps ;  i,  t,  new 
lateral  ligaments  attached  below  to 
the  end  of  the  ulna  on  the  one  side, 
and  to  the  orbicular  ligament  on  the 
other. 


sia,  and  then  the  bandage  or  tourniquet  bemg 
securely  adapted,  an  incision  is  made  commencing  in  front  over  the  second 
metacarpal  bone  internal  to  the  tendon  of  the  extensor  secundi  internodii 
poUicis,  and  rumiing  along  the  back  of  the  carpus,  internal  to  the  same 
tendon,  as  high  as  to  the  base  of  the  styloid  process  of  the  radius.  The  soft 
parts,  including  the  extensor  secundi  internodii  and  the  radial  artery,  being 


'  A  very  interesting  account  of  the  dissection  of  a  case  four  years  after  subperiosteal 
resection  will  be  found  in  Langenbeck's  '  Archiv,'  vol.  x.,  by  Dr.  Doutrelepont,  and 
another,  still  more  interesting  and  complete,  by  l)r.  Cheever  in  the  2nd  series  of  '  Med. 
and  Surg.  Reports  '  of  the  Boston  (U.S.)  City  Hospital.  Both  are  illustrated  by  drawings 
of  the  reproduced  articulations.  I  would  refer  to  my  essay  in  the  '  Syst.  of  Surg.'  3rd 
ed.  vol.  iii.  p.  744,  for  a  discussion  of  the  alleged  advantages  of  the  subperiosteal  opera- 
tion. 
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cautiously  detached  from  the  bones  external  to  this  mcision,  and  the  tendons 
of  the  radial  extensors  of  the  wrist  being  also  severed  from  their  attachments, 
the  external  bones  of  the  carpus  will  be  exposed.  When  this  has  been  done 
sufficiently,  the  next  step  is  to  sever  the  trapezium  from  the  other  bones  with 
cutting  pliers,  in  order  to  facihtate  the  removal  of  the  latter,  which  should  be 
done  as  freely  as  is  found  convenient.  The  operator  now  turns  to  the  ulnar 
side  of  the  incision  and  cleans  the  carpal  and  metacarpal  bones  as  much  as 
can  be  done  easily.  The  ulnar  incision  is  now  made.  It  should  be  very  free, 
extending  from  about  two  inches  above  the  styloid  process  down  to  the  middle 
of  the  fifth  metacarpal  bone,  and  lying  near  the  anterior  edge  of  the  ulna. 

The  dorsal  line  of  this 
incision  is  then  raised 
along  with  the  tendon 
of  the  extensor  carpi 
ulnaris,  which  should 
not  be  isolated  from  the 
skin,  and  should  be  cut 
as  near  its  insertion  as 
possible.  Then  the  com- 
mon extensor  tendons 
should  be  raised,  and 
the  whole  of  the  pos- 
terior aspect  of  the  car- 
pus denuded,  until  the 
two  wounds  communi- 
cate  quite   freely  to- 
gether ;  but  the  radius 
is  not  as  yet  cleaned. 
The  next  step  is  to  clean 
the  anterior  aspect  of 
the  ulna  and  carpus,  in 
doing  which  the  pisi- 
form   bone    and  the 
hooked  process  of  the 
unciform    are  severed 
^'VffrV     wi^n"^^' M A,  the  radial  from  the  rest  of  the 

arterj .  b,  tendon  ot  the  extensor  secuudi  intemiodii  pollicis   c  indi 

cater.    D  ext.  comm  digitorum.    e,  ext.  min.  dig.   p,  ext.  prim.  int.  CarpuS,  the  former  with 

pol.   G,  ext  OSS.  met.  pol.    h,  i,  ext.  carp.  rad.  long,  and  brey.    k,  xi     i     -j  i 

ext.  carp.  uln.   l  l,  line  of  radial  incision.— From  the  '  Syst.  of  Siirg.'  the  kmfc,  the  latter  With 

the  cutting  pliers.  In 

cleanmg  the  anterior  aspect  of  the  carpus  care  must  be  taken  not  to  go 
so  far  forwards  as  to  endanger  the  deep  palmar  arch.  Now,  the  ligaments 
of  the  mternal  carpal  bones  being  sufficiently  divided,  they  are  to  be 
removed  with  blunt  bone-forceps.  Next,  the  end  of  the  ulna  is  made  to 
protrude  from  the  incision  and  is  sawn  off,  as  low  down  as  is  consistent 
with  its  condition,  but  in  any  case  above  its  radial  articulation.  The  end 
of  the  radius  is  then  cleaned  sufficiently  to  allow  of  its  being  protruded 
and  removed.  If  this  can  be  done  without  disturbing  the  tendons  from 
their  grooves,  it  is  far  better.  If  the  level  of  the  section  is  below  the  upper 
part  of  the  cartilaginous  facet  for  the  ulna,  the  remainder  of  the  cartilage 
must  be  cut  away  with  the  pliers.  The  operator  next  attends  to  the  meta- 
carpal bones,  which  are  pushed  out  from  one  or  the  other  incision  and  cut 
off  with  the  pHers,  so  as  to  remove  the  whole  of  their  cartilage-covered  por- 
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tions.  The  trapeziuua  bone,  which  was  left  in  the  early  stage  of  the  opera- 
tion, is  now  carefully  dissected  out,  so  as  to  avoid  any  injury  to  the  tendon 
of  the  flexor  carpi  radialis  or  to  the  radial  artery,  and  the  articular  surface  of 
the  first  metacarpal  bone  is  then  exposed  and  removed.  Lastly,  the  cartila- 
ginous portion  of  the  pisiform  bone  is  taken  away  ;  but  the  non-articular 
part  is  left  behind  unless  it  is  diseased,  in  which  case  it  should  be  removed 
entire.    The  same  remark  applies  to  the  hooked  process  of  the  unciform. 

The  operation  is  one  of  the  most  tedious  and  difficult  in  surgery,  but  it 
appears  to  me  to  give  very  satisfactory  results,  and  therefore  should,  1  thmk, 
always  be  adopted  in  such  cases  as  are  favourable  for  any  operation  at  all.' 
It  is  advisable,  if  not  necessary,  to  put  on  the  tom-niquet,  or  Esmareh's 
bandage,  so  that  the  view  of  the  parts  should  not  be  obscured  by  blood.  It 
is  also  very  desirable  to  break  down  freely  any  adhesions  which  the  tendons 
may  have  formed,  while  the  patient  is  under  anaesthesia  previous  to  the 
operation. 

No  tendons  are  divided  in  this  operation  except  the  extensors  of  the  wrist, 
for  the  flexor  carpi  radiahs  is  inserted  lower  down  than  the  point  at  which 
the  metacarpal  bone  is  divided. 

In  order  to  insure  motion,  particularly  in  the  fingers,  passive  movements 
should  be  performed  from  a  very  early  period  after  the  operation.  For  this 
purpose,  Sir  J .  Lister  places  the  limb  on  a  splint  with  the  pahn  of  the  hand 
raised  by  a  large  wedge  of  cork,  fixed  below  it ;  so  that  the  joints  of  the  fin- 
gers can  be  moved  without  taking  the  limb  off  the  apparatus.  Special  arrange- 
ments are  made  for  keeping  the  sphnt  steady  and  for  preventing  displacement 
of  the  hand  to  either  side.  Careful  and  methodical  passive  motion  should  be 
used  to  each  several  joint— to  those  of  the  fingers  and  thumb  almost  from  the 
day  of  operation,  and  to  the  wrist  as  soon  as  the  parts  have  acquired  some 
firmness,  each  movement,  pronation  and  supination,  flexion  and  extension, 
abduction  and  adduction,  being  separately  exercised ;  and  the  patient  should 
be  encouraged  to  make  attempts  at  voluntary  motion  as  early  as  possible.  In 
order  to  exercise  the  fingers,  the  portion  of  the  splint  which  supports  them 
may  be  removed,  while  that  on  which  the  wiist  is  received  is  still  left.  Finally, 
when  the  rigid  sphnt  is  left  off,  some  flexible  support  is  stiU  to  be  worn  for  a 
long  time. 

Excision  of       Excision  of  the  hip  is  performed  almost  exclusively  on  account  of 
^  'P-      strumous  disease  (so  called)  of  the  joint.  The  few  cases  in  which  this  opera- 
tion has  been  practised  for  gunshot  injuries  have,  I  beUeve,  all  occurred  in 
military  practice,  and  they  have  been  exceedingly  fatal.' 

I  have  spoken  in  the  appropriate  place  (p.  501)  of  the  indications  for  per- 
formmg  this  operation  in  morbus  coxarius,  and  have  now  only  to  deal  with 
the  operative  details.    Some  operators  content  themselves  with  removing 
only  so  much  of  the  femur  as  is  diseased ;  others  (as  Dr.  Sayre  of  New  York) 
consider  it  necessary  to  remove  the  whole  of  the  trochanter  major.  The  latter 
plan  seems  to  me  to  involve  an  unnecessarily  extensive  removal  of  bone  • 
but  if  it  is  preferred  I  have  no  doubt  that  the  subperiosteal  method  should 
'  Prof.  Volkmann,  in  a  lecture  translated  for  the  '  New  Syd.  Soc.'  (German  Clinical 
Lectures,  p.  404),  Bays  that  the  experience  of  Runshot  injuries  of  the  hip  joint  accumu- 
lated  in  the  American  Civil  War,  and  in  tlie  Prusso-Austrian  and  Franco-German  war. 
shows  that  nearly  all  such  cases  prove  fatal,  however  treated,  and  that,  although  it  is 
quite  exceptional  for  a  patient  to  recover  after  excision,  yet  the  results  of  a  purely  con- 
servat.ve  treatment  have  hitherto  been  no  better-even  slightly  worse.    See  Longmore  in 
Syst.  of  Surg.'  .3rd  ed.  vol.  i.  pp.  659-660. 
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be  followed,  as  recommended  by  Dr.  Sayre.    The  ordinary  operation  is  thus 
performed.  A  free  incision  is  made,  of  a  semihinar  shape  with  the  convexity 
backwards,  over  the  posterior  part  of  the  trochanter,  which  should  go  boldly 
down  to  the  bone.    Then  by  cutting  along  the  neck  of  the  femur  the  joint  is 
reached,'  and  it  should  be  freely  opened  ;  the  head  of  the  bone  twisted  out 
of  the  joint,  and  the  neck  divided,  with  a  keyhole  saw,  as  low  down  as  the 
surgeon  thinks  necessary.    If  the  operation  is  performed  for  injury,  and  the 
neck  of  the  bone  is  fractured,  the  incisions  must  be  more  extensive,  the  frac- 
tured part  must  be  freely  exposed,  seized  with  the  lion-forceps  and  dissected 
out,  and  then  search  must  be  made  for  bullets,  fi-agments  of  bone,  and  other 
foreign  bodies.  Finally,  the  surgeon  must  carefully  examine  the  acetabulum 
and  remove  by  the  gouge,  trephine,  chisel,  and  forceps  all  portions  of  diseased 
bone.    In  the  subperiosteal  resection  the  periosteum  is  divided  just  below  Subperi- 
the  great  trochanter,  and  that  process  is  denuded  from  all  fibrous  tissue 
(periosteum  and  tendons)  inserted  into  it,  and  this  proceeding  is  carried  on 
upwards  till  the  joint  has  been  laid  freely  open.    Then  the  common  tendon 
of  the  psoas  and  iliacus  is  divided  with  a  knife,  and  the  deep  portions  of  the 
neck  of  the  bone  separated  from  the  fibrous  structures  as  well  as  it  is  possible. 
Mr.  E.  W.  Parker,  following  Hueter,  strongly  advocates  an  operation  per- 
formed by  an  anterior  incision.    A  knife  is  entered  half  an  inch  below  and 
external  to  the  anterior  superior  spinous  process  of  the  ihum,  and  carried 
downwards  and  slightly  inwards  for  the  extent  of  three  inches.  The  incision 
passes  between  the  tensor  vaginaj  femoris  and  lesser  glutei  on  the  outer 
side,  and  the  sartorius  and  rectus  muscles  on  the  inner  side,  and  the  front  of 
the  joint  exposed.    The  capsule  is  now  to  be  freely  opened,  and  the  neck  of 
the  bone  cut  through  with  a  narrow  saw  or  Gowan's  osteotome.    The  head 
of  the  bone  can  then  be  severed  from  any  remaining  attachments  and  removed 
vdth  sequestrum  forceps.  The  cavity  of  the  acetabulum  is  to  be  freely  scraped 
out,  and  the  exposed  surfaces  mopped  out  with  solution  of  chloride  of  zinc 
(gr.  40  to  §j.),  then  dried  and  dusted  with  iodoform.    The  drainage-tube  is 
brought  out  at  the  lower  angle  of  the  womid.    No  splint  is  required  •  the 
hmb  should  be  simply  supported  by  sand-bags,  and,  if  judged  requisite,  eiten- 
sion  may  be  made  by  means  of  a  weight  and  pulley.    The  great  advantage 
of  this  operation  is  that  no  muscle  is  divided,  and  the  relative  position  of 
parts  very  little  interfered  with.    The  drainage  from  the  lower  part  of  the 
wound  appears  to  prove  efficient,  but  some  surgeons  are  in  the  habit  of 
making  a  small  mcision  through  the  structures  at  the  back  of  the  joint  and 
carrying  the  drainage  tube  through  this. 

It  is  usual  in  Europe  to  dress  the  wound  hghtly,  and  either  put  up  the 
hmb  m  a  bracketed  splint,  or  in  a  plaster  of  Paris  case,  or- which  I  have 
found  easier  and  quite  as  satisfactory-with  a  weight  and  pulley.  None  of 
these_  plans  aim  at  restoring  the  length  of  the  limb.  Dr.  Sayre's  plan  con- 
sists in  screwing  the  hmb  down  by  means  of  an  extending  apparatus  to  the 

a  grea  length  of  bone,  the  limb  has  regained  its  normal  length  and  all  it! 
natural  movements. 

The  operation  is  a  dangerous  one-at  least  a  great  many  patients  die  after 

if  ..irt"^^*'''  advanced  stages  of  disease  is  usually  spoken  of  as  '  dislocated  • 

IrmLrt  hYvHol^acr"'^'"^  "^'^^V^"  '"^  "^^^  thivty  :L::tca  .ot 
lememDer  to  have  come  across  a  case  in  whicli  the  head  of  tlie  bone  for  its  remains^  w.w 
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it ;  many,  it  is  true,  not  from  the  operation,  but  from  previous  disease.  Still, 
the  number  who  have  died  from  the  direct  sequehe  of  tlie  operation  has  not 
been  small  in  my  experience.  Nearly  half  of  the  puljlislied  cases  seem  to 
have  proved  fatal  from  one  cause  or  other. 

The  limb  is  often  an  extremely  useful  one  ;  but  I  think  it  is  true  that  the 
natural  cure  by  ankylosis  leaves  a  limb  which,  though  perhaps  more  deformed, 
is  as  a  rule  firmer  and  stronger  than  that  left  by  excision.  On  this  subject, 
and  on  the  relative  prospects  of  cure  by  the  expectant  and  the  operative 
treatment,  much  light  has  been  thrown  by  the  report  of  a  committee  of  the 
Clinical  Society,  to  which  I  would  refer,  in  the  fourteenth  volume  of  their 
Transactions. 

Union  is  almost  always  by  ligament : »  in  some  rare  cases,  chiefly  those 
which  have  been  neglected,  osseous  ankylosis  has  taken  place  ;  in  others  no 
union  has  occurred,  or  the  femur  has  been  so  loosely  connected  to  the  pelvis 
that  the  limb  is  useless. 

Excision  of  the  knee  is  an  operation  which  has  afforded  excellent  results 
in  the  less  severe  cases  of  disease  of  the  synovial  membrane  and  articular 
surfaces  of  that  joint,  for  which  amputation  used  to  be  performed.  By  '  the 
less  severe  cases  '  I  mean  such  as  occur  in  young  persons  of  a  tolerably  healthy 
constitution,  from  chronic  action,  not  spreading  to  any  great  extent  into  the 
bone,  and  not  accompanied  with  very  great  distortion  or  atrophy  of  the  limb. 
It  is  quite  true  that  in  many  of  these  cases,  if  no  operation  be  performed,  the 
abscesses  will  dry  up  and  the  diseased  bone  exfoliate  ultimately  ;  but  it  is  also 
true  that  this  action  often  takes  many  years  to  accomplish,  during  the  whole 
of  which  time  the  patient  is  unfit  for  any  active  employment,  and  that  often 
at  the  end  of  it  the  limb  is  more  an  encumbrance  than  anything  else,  and 
frequently  requires  amputation.  However  this  may  be,  it  is  certain  that  we 
used  some  years  ago  to  see  amputation  practised  in  many  of  the  same  class 
of  cases  as  are  now  treated  most  successfully  by  excision,  and  so  far  excision 
of  the  knee  has  been  a  great  gain.  But  the  attempt  to  show  that  it  is  in 
itself  a  safer  and  more  successful  operation  than  amputation  has  failed,  and 
all  judicious  surgeons  now  agree  that  excision  cannot  be  successfully  per- 
formed above  the  middle  period  of  life  (say  about  forty,  varjdng,  however,  of 
com-se  with  the  constitution),  or  in  phthisical  patients,  or  in  acute  or  extensive 
disease,  or  for  tumours,  in  all  which  conditions  amputation  though  dangerous 
is  often  successful. 

Excision  is  also  very  dangerous  when  performed  as  a  primary  operation 
for  injury,  and  especially  those  complicated  injuries  which  follow  on  gunshot 
wounds;  so  that  in  these  amputation  is  usually  in-eferred,  unless  under  ex- 
ceptional circumstances — that  is  to  say,  in  persons  of  remarkably  sound  con- 
stitution, or  at  early  periods  of  life,  and  in  whom  the  injury  can  be  ascertained 
to  be  strictly  limited  to  the  immediate  neighbourhood  of  the  articulation. 

The  operation  may  be  performed  in  several  different  ways.  The  one  most 
frequently  adopted  is  to  make  an  incision  from  the  back  part  of  one  condyle 
to  the  back  of  the  other,  passing  across  the  front  of  the  limb  below  the  patella 
and  slightly  convex  downwards.  Others,  again,  make  a  horseshoe  incision, 
with  the  convexity  downwards,  commencing  at  the  side  of  one  condyle  of  the 
femur,  and  passing  immediately  above  the  tubercle  of  the  tibia  to  a  corre- 
sponding point  on  the  opposite  condyle.  A  third  plan,  which  is  now  very 
generally  adopted,  is  to  make  a  transverse  incision  across  the  front  of  the 
'  '  Syst.  of  Surg.'  Hn\.  cd.  vol.  iii.  p.  757. 
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joint  over  the  middle  of  the  patella,  and  saw  through  this  bone  subse- 
quently sutunng  :t.    This  method,  as  well  as  that  by  a  vertiLT  inc  sion 
recommended  by  Oilier  and  H.  Allingham,  necessitates'leaving  the  pateTa 
which  IS  not  always  desirable.^    The  old  plan,  by  the  H -shaded  incision 
whxch  used  always  to  be  employed  in  this  operation,"  now    ra  aUy 
abandoned,  unless  there  is  much  thickening  about  the  soft  parls,'"g 

then-  freer  division.  Whichever 
plan  is  adopted,  the  joint  is  to  be 
freely  opened  by  cutting  at  the  sides 
ol  the  condyles,  so  as  to  sever  com- 
pletely both  lateral  hgaments  ;  and 
then  the  knife  is  to  be  carried 
round  the  posterior  surface  of  the 
•     end  of  the  femur,  care  being  taken 
in  doing  this  to  thrust  the  femur 
out  of  the  wound  as  much  as  pos- 
sible, by  an  assistant  forcibly  flexing 


FlCf._425.  Tliesamo  femur,  shown  in  an  anterior 
view  to  mark  the  level  at  which  the  saw 
ought  to  be  applied. 


'''"n1t:him;Hleafive  vear "-^  "^ia 
epiphysia  lines  am  A^^^^^^^  *^  position  of  the 

ought  to  be  ma  le     e^oi=ion"'  -section 
above  the  trochlear  sifrfac  e  of  h  „  V 
epiphysis  will  be  removed    In  L  h.'"''  »  '  ''1'°^" 

g         by  the  finger,  so  as  to  avoid  the  popHteal  artery,  which  here  is 

tice!  ^Vcine^rote  L'tetrrff^  V'^'     '  "^'^^^  P™°- 

also  Swain,  •  On  Excision  it^  f  ■  "'"'"f  "''^  °^  recurrence  of  disease.  (See 
other  hand  counsel T .  ^^"^  ^^'^'^  the 

its  removal  i.  nnnr      I^-^eservation,  when  possible,  for  the  following  reasons  :  '  (1)  That 

soft  parts  from Ze  line's  in  '  ^'1  "^'^ ^^l^  ^^^^'^  "P 

them  away  from  he  ut  mar.  n  oT'  "f'  ^"7"'"^  consolidation,  helps  to  keep 

more  bleeding;  and  (4)  thatTe  ?/ ,f  ^^^^^  °««^°"«.f»rface  ;  (.3)  that  its  ren.oval  occasions 
B.  ana  (i)  that  the  hollow  left  after  its  removal  from  the  centre  of  the  long 
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separated  from  the  bone  only  by  some  fat  and  loose  tissue ;  and  in  sawing 
the  bone  it  may  bo  advisable,  if  the  femur  have  not  been  very  completely 
cleaned,  not  to  pass  the  saw  entirely  through  the  osseous  tissue,  but  rather 
to  break  than  to  cut  the  outer  lamella  at  the  back,  by  using  the  saw  as  a 
lever.  The  level  at  which  the  femur  is  to  be  divided  should  be  carefully  borne 
in  mind  in  operating  on  children.  I  have  repeatedly  seen  the  surgeon  take 
away  the  whole  epiphysis  and  a  part  of  the  shaft  from  mere  want  of  care, 
having  forgotten,  or  omitted  to  ascertain,  whereabouts  this  line  is  situated. 
Figs.  424,  425,  show  its  true  position,  and  will  prove  that  in  any  case  of  ex- 
cision in  which  the  whole  cartilaginous  surface  of  the  femur  is  removed,  the 
shaft  will  be  trenched  upon.  The  end  of  the  femur  having  been  removed, 
the  head  of  the  tibia  is  to  be  cleaned  and  sawn  horizontally,  care  being  taken 
in  young  persons  to  keep  close  below  the  cartilaginous  surface,  so  that  the 
epiphysial  line  be  not  interfered  with.  In  cases  where  there  has  been  no 
dislocation,  nor  much  alteration  in  the  shape  of  the  bones  from  previous 
disease,  there  is  now  usually  no  impediment  to  placing  the  limb  in  a  straight 
position,  with  the  bones  in  accurate  adjustment.  Otherwise  they  must  be 
adjusted  by  taking  off  successive  pieces  from  the  end  of  the  femur  or  tibia 
(if  possible  without  going  beyond  the  epiphysis) ;  and  in  cases  of  old  disloca- 
tion it  is  often  necessary  to  sever  some  of  the  hamstring  tendons.  The  parts 
should,  in  all  cases,  be  adjusted  in  perfect  position  upon  a  splint,  and  the 
bandages  firmly  applied,  before  the  patient  is  moved  or  allowed  to  recover 
from  the  antesthetic. 
If  the  femur  appears 
at  all  prominent,  a 
short  splint  should  be 
apphed  in  front,  in  or- 
der to  counteract  the 
tendency  of  the  leg 
to  gravitate  backwards 
(which  is  also  assisted  by  the  action  of  the  flexor  tendons) ;  and  it  is  at  any 
rate  a  useful  precaution  to  apply  a  long  side-splint  to  the  outer  side  of  the  limb, 
which  can  be  discarded  after  the  first  few  days  if  it  appears  superfluous.  I 
have  found  much  comfort  to  the  patient  from  suspendmg  the  whole  apparatus 
in  a  '  Salter's  swmg. '  It  will  of  course  be  understood  that  the  splints  are 
interrupted  and  bracketed  with  iron  at  the  seat  of  operation,  so  as  to  give 
access  to  the  wound. 

Mr.  Treves,  of  Margate,  thus  describes  a  method  of  excising  the  Imee,  in 
which  the  tendon  of  the  quadriceps  extensor  is  left  in  its  natural  attachment 
to  the  tibia.  I  have  myself  no  personal  experience  of  this  method,  but  it 
seems  worthy  of  a  trial : — 

'  First.  A  semilunar  incision  about  three  inches  in  length  is  made  on  each 
side  of  the  joint,  the  lowest  point  of  each  incision  being  thoroughly  dependent 
for  the  exit  of  pus  or  serum. 


FiG.  420.    Splint  for  excision  of  the  knee. 


flap  leaves  a  hollow  cavity,  in  which  matter  bags,  and  requires  a  separate  incision  to 
drain  it  efficiently.'  ('  On  Excision  of  the  Knee,'  p.  7fi.)  If  the  latter  assertion  be  well 
founded,  it  constitutes  to  my  mind  an  additional  objection  to  the  use  of  the  long  flap  in 
excision  rather  than  an  argument  for  the  preservation  of  the  patella.  None  of  the  other 
supposed  inconveniences  of  removing  the  patella  will  be  found  to  be  of  any  practical 
importance  if  the  operation  be  performed  with  the  simple  transverse  incision.  As  to  the 
first  assertion,  it  is  a  matter  of  experience.  In  my  own  practice  the  removal  of  the 
patella  has  seemed  in  the  great  majority  of  cases  not  merely  advisable,  but  necessary. 
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refleclT'H^  ^""^""f  '^'^  tissues 

leflected  till  the  synovial  cavity  in  front  is  well  opened.    If  there  be  adh! 

Sent  oJ  the  n  ^  "^'^  '"^-'^'^'^  -1---^  behind  the  o^tt 

fiont  of  the  posterior  ligament,  and  with  a  narrow  bistoury  the  crucial  li^l 

ments  and  any  adhesions  there  may  be  between  the  bones  aVe  divMed  ' 
Tlurclly  A  metal  retractor  is  inserted  in  front  of  the  bones  to  secure 

sides  whilst  the  bones  are  bemg  sawn.    The  blade  of  a  Butcher's  saw  is 

fslfw  l^^^^^^V  '-^"f  '        '"^^  '^^^^  connected  with  its  fram  ,  ^  tl  in  Jice 
sawn  rom  the  jomt-ends  of  each  bone.    The  sawn  surface  of  his  lice  is 
the  exact  counterpart  of  the  surface  left  behind  ;  and  if  on  examin.  on 
aj^pear  to  be  healthy.  I  pass  on  to  the  patella/which  i^"  ft  i  Ta^^^^^^^^^ 
.heed  If  Its  cartilage  be  ulcerated.    I  formerly  used  a  chain's  w  fo^ 'tl 
sections,  but  have  rehnquished  it  in  favour  of  Butcher's 
opera^hig'-- ^^'^  '^"'^  advantages  to  be  derived  from  this  mode  of 

'1  Decided  improvement  in  the  after-appearance  of  the  limb.  The  front 
view  shows  httle  difference  from  the  other  limb. 

'2.  Greatly  increased  power  of  extension.  After  ordinary  excision  exf^n 
..on  IS  often  feeble  from  the  divided  and  shortened  extensor'  ndor^l  f  e" 
ismclmed  to  drag,  and  the  patient  catches  his  toe  in  walking     With  this 
operation,  they  are  able  to  hft  the  leg  even  before  union  is  firrn^-  and Tevt 
increased  acWage  from  the  additional  power  and  handiness  of  the  limi'  - 

ih.  .   f        f  ^''''^  '^'^^  ^^^^'^'^'^      tl^e  tibia  in  front  whilst 

the  posterior  ligament  is  intact  behind,  the  bones  are  not  so  loose  lad  he 
tibia  IS  not  so  hkely  to  become  displaced. 

•operatiof '%r'\'  °^  ""^"f'''^  °^  °f  ^  subcutaneous 

that  of  the  tibia  ctcre  ;heit^  not  oT  '^"T.!^'^  ''''' 
each  other,  and  less  likelv  to             r    i         ,  ^^"^^P^^^ 
are  nowise  ending  ed   a  ^^^^^^^^^     '^'^^^^7?'  W^y-al  lines 

Moore  and  Mr  cfmnbell  dP  Mn  ^^^^P^^d  by  the  late  Mr. 

by  performing  whaTh  t  L^^^^^^^^^^  f  "  •'^''^^  °P-^*-" 
the  ends  of  the  bones  he  impaction.'    Having  removed 

the  femur  as  a  tenon  •'  he  th.    V  T          ^'"^          '^^^^  ^'^'^  '^^V^^ 

apphes  direct  pressure  to  the  ^""^     ''''  ^^^ia,  and 

tenure.'    Othefsreont  -    f  !i  ^^P^ction  results  up  to  fixity  of 

together,  either  S  .  J      ^  °^                  f^^^^^'  ^^^^^  tibia 

the  end  of  whichTs  kft  .    1  ^'Sethev  with  a  drill, 

the  object  o  tZl  fl:^^^^^^^  ^  r°"^' 

Manv  1    .  .       introduced  has  been  obtained. 

Many  methods  of  dressing  the  wound  and  limb  in  cases  of  excision  of  the 

'  '  Brit.  Med.  Journ.'  Peb.  3,  1877. 

I  f Montreal,  1883. 

•tint.  Med.  Journ.'  Oct.  20,  1883,  p.  758. 
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knee  are  in  use.  Dr.  Patrick  Heron  Watson  warmly  recommends  the  use  of 
plaster  of  Paris  (or  plaster  coated  with  paraffin  externally,  to  render  it  less 
permeable  to  discharges),  which  he  thus  applies.  Fig.  427  represents  an 
iron  rod,  which  extends  from  the  groin  to  the  foot,  the  upper  straight  end 
being  at  the  groin,  the  arch  at  the  site  of  the  wound,  the  hook  (for  swinging 
the  limb)  near  the  ankle  joint,  and  the  raised  part  running  along  the  dorsum 
of  the  foot.  Fig.  428  shows  two  forms  of  *  Gooch  '  splint,  the  upper  merely 
hollowed  out  on  each  side  at  the  level  of  the  wound  and  cut  out  at  the  lower 
part  in  a  horseshoe  or  stirrup  form,  to  relieve  the  heel  and  tendo  AchiUis 


Fi(r.  427.   Dr.  P.  H.  Watson's  suspensiou-rod  for  excision  of  the  kuee. 


from  pressure  ;  the  lower  having  also  a  piece  above  to  be  adapted  to  the  inno- 
minate bone. 

'  In  application,  the  limb  is  first  laid  and  carefully  adjusted  upon  the 
posterior  splint,  which  should  preliminarily  be  padded  with  lint,  and  covered 
with  gutta-percha  tissue,  or  hot  paraffine,  in  the  position  which  corresponds  to 
the  site  of  operation.  The  iron  rod  is  then  placed  in  front,  and  folded  lint 
laid  between  it  and  the  limb  at  the  groin,  at  the  upper  part  of  the  tibia,  and 
at  the  bend  of  the  ankle.  These  two  parts  of  the  apparatus  are  then  retained 
in  contact  with  the  limb  by  means  of  an  open  ivove  roller  bandage  applied 
from  the  toes  upwards,  the  site  of  the  incision  being  alone  left  uncovered. 
The  whole  is  then  rendered  immovable  by  means  either  of  plaster  of  Paris 
applied  by  the  hand,  of  the  consistence  of  thick  cream,  or  of  parafBne,  which. 


Fig.  428.  Dr.  P.  H.  Watsou's  splints  for  excision  of  tlie  knee. 


having  been  rendered  temporarily  liquid  by  heat,  is  applied  by  a  large 
painter's  brush.  When  the  application  has  solidified,  the  patient  may  be 
removed  to  bed,  and  the  limb  suspended  from  the  runnuig  pulley  of  a  Salter's 
swinging  cradle,  or  from  the  roof-bar  of  the  common  iron  wire  cradle.' 
(Op.  cit.  p.  19.) 

The  advantages  claimed  for  this  method  are  the  comfort  the  patient 
derives  from  being  able  to  shift  his  position  ;  the  ease  of  transporting  hhn 
from  place  to  place  (a  great  consideration  in  mihtary  practice)  ;  the  facility 
of  applying  dressings  to  the  wound  ;  the  permanency,  simplicity,  and  facihty 
of  construction  of  the  apparatus  itself.  The  plaster-of-Paris  dressing  is  in 
general  use  in  this  and  other  excisions  by  the  German  surgeons. 

Mr.  Butcher  has  recommended  '  a  '  box  splint '  for  the  after-treatment  of 
'  '  Operative  and  Conservative  Surgery,'  p.  142. 
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this  operation.  This  consists  of  two  side-splints,  the  outer  one  extending  from 
the  axilla  to  below  the  foot,  the  inner  from  the  groin  to  below  the  foot,  jointed 
on  to  a  back  piece.  The  sides  are  let  down  to  dress  the  wound.  This  is,  as 
far  as  I  have  seen,  a  convenient  apparatus  when  all  goes  well,  but  is  less  handy 
when  compHcations  occur,  and  is,  on  the  whole,  I  think,  inferior  to  the  above- 
mentioned  methods  of  treatment. 

It  is  an  essential  element  in  the  success  of  this  operation  not  to  be  forced 
to  disturb  the  limb  at  all  for  several  days ;  hence  the  dressings  should  be 
most  carefully  apphed  at  first.  And  for  the  same  reason  all  bleeding  vessels 
should  be  carefully  secured  so  as  to  avoid  reactionary  ha3morrhage.  The 
bleeding  during  the  operation  is  often  very  free,  from  the  enlarged  articular 
vessels  ;  and  reactionary  hfemorrhage  is  by  no  means  rare,  and  is  a  very  un- 
favourable occurrence.  The  result  of  the  operation  will  depend  mainly  on 
the  successful  prevention  of  decomposition  in  the  discharges.  Formerly  the 
operation,  especially  when  it  had  been  a  protracted  one,  which  in  cases  of  old 
dislocation  it  often  is,  was  usually  followed  by  a  considerable  amount  of 
fever,  subsiding  with  the  estabhshment  of  a  free  suppuration;  and  then,  in 
favourable  cases,  the  work  of  repair  commenced  by  granulation  and  osseous 
union,  as  in  compound  fracture.  At  the  present  day,  however,  with  great 
care  and  cleanliness  and  the  adoption  of  antiseptic  precautions,  the  cases 
usually  run  a  very  different  course  than  this,  and  matters  go  on  much  more 
rapidly.  In  Dr.  Hodge's  tables  the  average  duration  of  the  treatment  in  48 
cases  in  which  the  patella  was  removed  is  stated  to  have  been  225  days ;  and 
in  38  cases  in  which  that  bone  is  believed  to  have  been  left,  255  days  ;  or 
roughly  spealdng,  the  average  duration  of  treatment  was  about  eight  months ; 
and  in  many  of  the  cases  which  afterwards  turned  out  the  most  successful, 
sinuses  remained  open  and  the  limb  was  in  a  state  which  could  not  but 
cause  anxiety  for  many  months  after  formal  treatment  was  discontinued. 
Nowadays  it  is  no  uncommon  thing  to  see  recovery  completed  as  soon  as 
after  amputation,  the  wound  healing  without  suppuration  and  the  patient 
about  on  crutches,  with  his  limb  in  some  fixed  apparatus,  within  a  month  or 
six  weeks  of  the  date  of  the  operation. 

Repair,  when  the  case  does  perfectly  well,  is  by  osseous  ankylosis,  and 
this  ought  to  be  complete,  so  that  the  tibia  and  femur  form  one  solid  mass  of 
bone  in  a  perfectly  straight  line.'  There  is  a  great  tendency  to  bow  outwards 
at  the  junction,  and  this  must  be  carefully  watched  and  counteracted  during 
the  process  of  healing,  and  for  some  time  after  the  patient  begins  to  put  his 
leg  to  the  ground.  In  rarer  cases  the  limb  bends  backwards  or  inwards, 
but  the  outward  bend  is  the  more  common.  In  some  cases  small  portions 
of  bone  remain  long  exposed,  and  the  wound  cannot  be  brought  to  heal. 
Such  cases  may  often  be  treated  successfully  by  gouging  or  by  treating  the 
exposed  bone  with  sulphuric  acid.  In  unfavourable  cases  the  bones  become 
denuded  and  ulcerated  in  the  suppurating  cavity,  the  discharge  is  ofi"ensive, 
the  wound  unhealthy,  fresh  abscesses  probably  form,  and  the  patient's  health, 
instead  of  improving  from  the  removal  of  the  disease,  shows  a  tendency  to 
decline.  Under  these  circumstances  amputation  should  be  performed,  if  an 
examination  under  ansesthesia  proves  it  necessary. 

'  Cases  sometimes  occur  in  which  a  certain  amount  of  motion  is  preserved,  and  Mr. 
Annandale  has  reported  a  remarkable  one  in  the  '  Brit.  Med.  Jonrn.'  April  21,  1877, 
but  I  think  no  one  now  doubts  that  the  aim  of  the  surgeon  should  be  to  obtain  osseous 
union. 

As  in  a  preparation  in  the  museum  of  the  College  of  Surgeons,  where  bony  ankylosis 
has  taken  place  at  a  right  angle. 
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Excision  of       Excisioii  of  the  ankle  joint  is  an  operation  which  is  not  often  practised, 
the  ankle.    ^[yiQQ  jj-^  injxu'y  it  is  usually  sufficient  to  take  away  the  loose  or  comminuted 
portions  of  bone,  and  in  disease  the  afiection  is  seldom  so  limited  to  the 
ankle  as  to  justify  the  surgeon  in  removing  only  that  joint. 

Cases  suitable  for  excision  of  the  ankle  are  those  in  which  the  lesion 
(whether  traumatic  or  from  disease)  is  limited  to  the  ends  of  the  bones  of 
the  leg  and  to  the  astragalus.  When  the  disintegration  extends  far  into  the 
bones  of  the  leg,  amputation  ought  undoubtedly  to  be  practised,  and  although 
in  some-  cases  a  considerable  amount  of  the  bones  of  the  tarsus  has  been 
successfully  removed  along  with  the  ankle  joint,'  yet  the  ad^dsability  of  such 
an  operation  must  always  be  very  doubtful.  Again,  the  patient  ought  not  to 
be  labouring  under  any  general  constitutional  cachexia ;  and  fm-ther,  those 
cases  are  best  suited  for  this  excision  in  which  the  disease  is  the  direct  result 
of  a  somewhat  recent  injury.  With  all  these  limitations,  the  range  of  appli- 
cation of  this  operation  will  be  but  small  in  cases  of  disease,  and  in  those  of 
injury,  as  above  stated,  partial  resections  have  hitherto  been  more  common ; 
but  there  is  much  reason  to  believe,  with  Mr.  H.  Lee,  that  in  these  cases  a 
more  useful  hmb  would  often  be  obtained  by  a  more  formal  excision  of  the 
whole  joint. ^ 

The  operation  is  not  an  easy  one,  and  it  is  rendered  more  difficult  in  some 
cases  by  partial  ankylosis.  The  best  way  of  performing  it  is,  I  think,  to 
make  a  free  incision  behind  the  posterior  border  and  external  malleolus  of 
the  fibula,  extending  about  two  inches  along  the  outer  side  of  the  foot,  and 
a  smaller  incision,  as  recommended  by  Mr.  H.  Lee  (op.  cit.),  round  the 
internal  malleolus.  The  inner  malleolus,  having  been  carefully  cleaned  of 
soft  parts,  is  to  be  partially  sawn  through  with  a  Hey's  saw,  and  chpped  off 
with  bone-nippers.  Then  the  external  malleolus,  having  been  dissected 
clear  of  the  tendons  and  other  fibrous  structures,  is  to  be  sawn  through,  and 
now,  by  clearing  the  bones  of  all  their  fibrous  adhesions,  the  tibia  may  be 
pushed  out  of  the  wound  on  the  outer  side  of  the  foot,  and  its  articular  end 
sawn  off.  Next  the  astragalus  is  to  be  dealt  with.  Li  all  cases  where  the 
bone  is  much  inflamed  it  is  much  more  satisfactory  (as  I  think  I  have 
proved  3)  to  remove  the  whole  bone,  for  which  purpose  the  astragalo-scaphoid 
joint  should  be  freely  opened  ;  then  the  knife  passed  between  the  astragalus 
and  OS  calcis,  dividing  the  mterosseous  ligament ;  and  finally  the  bone 
twisted  out  with  the  lion-forceps.  But  if  the  affection  of  the  astragalus  be 
very  superficial,  a  keyhole  saw  may  be  passed  into  the  wound,  either  in  front 
of  or  behind  the  articular  surface,  and  the  whole  of  this  surface  removed  by 
a  horizontal  section.  No  large  vessel  should  be  wounded  in  this  operation, 
nor  are  any  tendons  necessarily  divided. 

A  much  easier  operation  is  to  make  an  anterior  flap  through  all  the 
tendons,  nerves,  and  vessels  in  front  of  the  joint,  as  in  Syme's  amputation, 
and  then  remove  all  the  diseased  parts  of  the  bones ;  but  as  this  involves 
needless  injury  to  the  anterior  tibial  vessels,  and  division  of  several  tendons, 
it  is  not  often  resorted  to.  At  the  same  time,  I  have  excised  both  the  ankle 
joint  and  the  astragalus  in  this  way  several  times,  and  the  use  of  the  foot 
has  been  very  good,  notwithstanding  the  injury  to  the  tendons  and  vessels. 
In  cases  of  partial  ankylosis  especially,  this  plan  should,  I  think,  be  followed. 

'  See  my  essay,  '  On  Excision  of  Bones  and  Joints,'  in  the  '  Syst.  of  Surg.' 
■•^  See  a  paper  by  Mr.  H.  Lee  in  '  Med.-Chir.  Trans.'  vol.  Ivii.  p.  137. 
"  See  '  St.  George's  Hospital  Eeports,'  vol.  iv.    '  A  Note  on  Excision  of  the  Ankle 
Joint.' 
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A  method  of  excismg  the  joint  through  a  posterior  incision,  dividing  the 
tendo  AchiUis,  is  described  by  Liebrecht,i  but  I  have  no  experience  of  it. 
The  tendon  is  sutured  after  the  completion  of  the  operation. 

A  weU-fittuig  splint  should  have  been  previously  provided,  and  the  Hmb 
should  be  kept  at  rest  till  the  parts  have  become  quite  consohdated.  It  is 
then  to  be  put  into  a  plaster  or  other  immovable  apparatus,  and  the  patient 
is  to  be  allowed  to  walk  about  on  a  wooden  leg. 

The  use  of  the  leg  is  often  almost  as  good  as  ever.  Two  lads  on  whom  I 
performed  this  operation,  removing  the  astragalus  wholly  in  one  and  partially 
in  the  other,  were  heard  of  some  years  afterwards  doing  the  ordinary  work  of 
agricultural  labourers,  and  able  to  walk  all  day;  but  recovery  is  much  slower 
than  after  amputation. 

Excision  of  the  os  calcis  is  an  operation  which  may  often  be  practised  f^^'^lf"''  °* 
with  great  advantage.  Disease  of  the  tarsus  very  commonly  begins  in  the  calcis. 
joint  between  the  calcaneum  and  astragalus,  and  frequently  spreads  into  the 
former  bone ;  the  affection  of  the  latter  being  so  superficial  that  the  carious 
spot  can  be  gouged  away  when  the  greater  mass  of  disease  has  been  removed. 
In  these  cases  the  central  part  of  the  calcaneum  often  perishes,  leaving  a  large 
mass  of  necrosis  enclosed  in  a  thin-walled  cavity  of  inflamed  and  softened 
bone.  If  now  the  whole  bone,  including  the  shell  of  softened  bone,  be 
removed,  the  patient  makes  a  certain  and  speedy  recovery  with  a  useful  foot ; 
while  if  the  loose  portion  be  removed,  and  the  shell  scooped,  he  may,  it  is 
true,  recover,  and  the  heel  may  possibly  be  more  firm,  but  the  recovery  is  at 
least  doubtful,  and  in  the  course  of  a  tedious  convalescence  the  health  may 
give  way,  fresh  disease  be  lighted  up,  and  amputation  become  necessary. 

Excision  of  the  os  calcis  is  thus  performed.  An  incision  is  commenced  at 
the  inner  edge  of  the  tendo  AchiUis,  and  drawn  horizontally  forwards  along 
the  outer  side  of  the  foot,  somewhat  in  front  of  the  calcaneo-cuboid  joint, 
which  hes  midway  between  the  outer  malleolus  and  the  end  of  the  fifth 
metatarsal  bone.    This  incision  should  go  down  at  once  upon  the  bone,  so 
that  the  tendon  should  be  felt  to  snap  as  the  incision  is  commenced.  It  should 
be  as  nearly  as  possible  on  a  level  with  the  upper  border  of  the  os  calcis ; 
a  point  which  the  surgeon  can  determine,  if  the  dorsum  of  the  foot  is  in  a 
natural  state,  by  feeling  the  pit  in  which  the  extensor  brevis  digitorum  arises. 
Another  incision  is  then  to  be  drawn  vertically  across  the  sole,  commencing 
near  the  anterior  end  of  the  former  incision,  and  terminating  at  the  outer 
border  of  the  grooved  or  internal  surface  of  the  os  calcis,  beyond  which  point 
it  should  not  extend,  for  fear  of  wounding  the  posterior  tibial  vessels.^  If 
more  room  be  required  this  vertical  incision  may  be  prolonged  a  little 
upwards,  so  as  to  form  a  +      The  bone  being  now  denuded,  by  throwing 
back  the  flaps,  the  first  point  is  to  find,  and  lay  open,  the  calcaneo-cuboid 
joint ;  and  then  the  joints  with  the  astragalus.    The  connections  between 
these  two  bones  constitute  the  principal  difficulty  in  the  operation  on  the 
dead  subject ;  but,  as  has  been  already  stated,  these  joints  will  frequently 
be  found  to  have  been  destroyed  in  cases  of  disease.     The  calcaneum 
having  been  separated  thus  from  its  bony  connections  by  the  free  use  of  the 
knife,  aided  if  necessary  by  the  lever,  Hon-forceps,  &c.,  the  soft  parts  are 

•  '  Annales  Med.  Chir.'  1885,  No.  1. 

2  I  have  always  divided  the  tendons  of  the  peroneus  longus  and  brevis.  They  can, 
of  course,  be  dissected  out  and  held  aside  with  a  blunt  hook,  but  I  have  not  observed  any 
bad  effects  from  their  division. 
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next  to  be  cleaned  off  its  inner  side  with  care,  in  order  to  avoid  the  vessels, 
and  the  bone  will  then  come  away.  The  flaps  are  to  be  closed  lightly,  witli 
one  or  two  points  of  wire-suture,  over  the  large  gap  left  by  the  excision. 

M.  Olher  describes  an  operation  by  which  the  os  calcis  can  be  removed  sub- 
periosteally  without  the  division  of  any  tendons,  except  the  tendo  AchiUis.  An 
angular  flap  is  made  by  an  incision  running  horizontally  along  the  lower  outer 
border  of  the  bone,  and  vertically  along  the  outer  border  of  the  tendo  AchiUis. 
Then  the  periosteum  and  the  parts  above  it,  includuig  the  peronei  tendons,  are 
peeled  off  the  bone.  Next  the  attachment  of  the  tendo  Achilhs  and  the  perios- 
teum are  detached  from  the  tuberosity  of  the  os  calcis.  Then  the  joints  are 
opened,  and  the  inside  of  the  bone  is  cleaned,  and  so  its  removal  is  completed. 
I  have  only  practised  this  operation  once,  and  then  the  result  seemed  to  me 
less  perfect  than  after  the  ordinary  operation.' 

After  recovery,  the  only  mark  of  deformity  in  the  foot  is  an  elevation  of 
the  heel  proportionate  to  the  size  of  the  bone  removed. 

Excision  of  the  Astragalus.— The  astragalus  is  easily  removed  by  making  a 
curved  incision  from  one  malleolus  to  the  other,  something  like  that  made  at 
the  beginning  of  Syme's  amputation.  The  ankle  joint  is  then  to  be  laid 
freely  open,  and  the  whole  iipper  part  of  the  diseased  bone  thus  exposed. 
Then  the  ligaments  connecting  it  to  the  scaphoid  are  to  be  severed,  and  the 
bone  is  to  be  levered  up,  when  the  interosseous  ligament  connecting  it  with 
the  OS  calcis  will,  if  entire,  be  felt,  and  can  be  readily  divided.  AU  that  is 
then  necessary  to  complete  the  operation  is  to  clean  the  back  part  of  the 
bone,  which  should  be  done  with  care,  in  order  to  avoid  injm-y  to  the  tendons 
and  vessels  which  he  near  it.  I  have  had  several  cases  in  children,  and  have 
seen  one  in  an  adult  in  whom  a  very  useful  foot  was  left. 

The  bone  may  also  be  removed  by  two  lateral  incisions  similar  to  those 
used  in  excision  of  the  ankle.  This  method  avoids  the  injury  to  the  tendons 
and  vessels  incidental  to  the  former,  but  is  more  laborious. 

Mr.  Annandale  has  lately  devised  and  performed  an  operation  by  which 
the  joints  between  the  astragalus  and  os  calcis  can  be  excised  in  those  cases 
where  disease  of  the  tarsus  begins,  as  it  often  does  in  that  situation.  A  free 
incision  is  made  from  the  tip  of  either  malleolus  to  the  cuboid  joint  on  the 
one  side,  and  along  the  tendon  of  the  tibialis  posticus  to  the  scaphoid  bone 
on  the  other.  The  tendons  and  vessels  are  thrown  back,  and  the  periosteum 
raised  from  the  bones  with  raspatories.  Thus  the  two  joints  are  fully 
exposed,  and  can  be  removed  with  chisel  and  mallet.  If  there  be  any  disease 
in  the  fossa  between  the  two  joints,  it  can  be  gouged  out.  Mr.  Annandale 
refers  to  cases  ua  which  the  operation  has  been  successfully  performed.^ 

In  cases  where  the  astragalus  and  os  calcis  are  both  diseased,  and  the 
soft  tissues  of  the  heel  destroyed  or  spoilt,  Micuhcz^  has  devised  an  operation 
by  which  he  removes  the  diseased  structures,  leaving  the  anterior  part  of  the 
foot.  The  operation  consists  in  the  removal  of  the  os  calcis  and  astragalus, 
along  with  the  articular  surfaces  of  the  tibia  and  fibula,  and  also  of  the 
scaphoid  and  cuboid.    The  remaining  portion  of  the  tarsus  is  then  brought 


'  See  '  Clin.  Soc.  Trans.*  vols.  viii.  xi. 

'  '  Ed.  Med.  and  Surg.  Journ.'  June  1877. 

'  See  a  case  by  Sir  Wm.  MacCormac,  'Lancet,'  May  5,  1883. 
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into  contact  with  the  sawn  surfaces  of  the  tibia  and  fibula  and  fixed  there. 
The  result  is  a  position  of  the  shortened  foot  resembling  talijjes  equimis. 

No  formal  directions  are  required  for  excising  the  other  tarsal  bones.  The  ^^^l^^^'l 
soft  parts  are  to  be  thrown  aside  by  crucial  incisions,  radiating  from  the  the  foot, 
sinuses  which  lead  to  the  diseased  bone,  and  the  latter  removed  ;  care  being 
taken,  in  all  cases  where  it  is  possible,  to  excise  the  whole  bone  with  the 
articulating  surfaces. 

The  metatarsal  bone  of  the  great  toe  is  very  often  diseased ;  and  from  its 
large  size  disease  may  go  on  in  its  substance  for  a  long  period  without  affecting 
any  other  bone.  In  such  cases,  after  a  sufficiently  patient  trial  of  the  appro- 
priate constitutional  treatment,  Avith  rest,  it  is  proper  to  expose  the  disease ; 
and  if  this  is  found  to  include  the  greater  part  of  the  bone,  then  the  best  course 
is  to  remove  the  whole,  with  both  its  articular  surfaces.  This  may  be  readily 
done  by  making  an  incision  over  the  whole  length  of  the  bone,  joined  by 
shorter  perpendicular  cuts  in  front  and  behind,  and  thus  turning  back  small 
rectangular  flaps  including  the  whole  length  of  the  bone.  It  is  better  to  com- 
mence by  severing  it  from  the  cuneiform  bone,  as  in  dividing  it  from  the 
phalanx  the  plantar  arch  will  most  likely  be  wounded,  and  the  bleeding  may 
prove  somewhat  embarrassing ;  whereas  if  the  artery  be  not  divided  till  the 
bone  is  removed  there  is  no  difficulty  in  tying  it.  No  splint  is  required. 
The  great  toe  sinks  down  somewhat  towards  the  tarsus,  but  the  foot  is  as 
useful  in  progression  as  before. 

It  seems  hardly  worth  while  to  expend  space  on  the  description  of  such 
rare  operations  as  the  excision  of  the  whole  or  greater  part  of  the  tarsus,^ 
of  the  tarso-metatarsal  joints,^  or  of  portions  of  the  whole  of  the  shaft 
of  the  long  bones  or  of  the  ribs  or  sternum.  They  are  very  rarely  practised, 
and  in  the  latter  case  especially  the  indications  for  their  performance  should 
be  narrowly  scrutinised,  since  they  are  by  no  means  free  from  danger,  nor 
at  all  certain  to  attain  the  end  in  view,  which  is  to  remove  the  whole  disease 
and  thereby  take  away  permanently  what  must  always  be  a  source  of  irrita- 
tion to  the  subjacent  viscera. 

'  On  excision  of  the  whole  tarsus  see  Macnaughton  Jones,  'Lancet,'  July  9,  16,  1881 ; 
and  Conner, '  Am.  Journ.  Med.  Sc.'  Oct.  1883. 

2  See  a  case  reported  by  me  in  the  '  Clin.  Soc.  Trans.'  vol.  v.  p.  207.  Disease  recurred 
in  the  tarsus  in  this  case  eight  years  afterwards,  and  the  foot  was  amputated. 
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Abdomen,  gunshot  wounds  of,  341 ;  in- 
jimes  of,  222 ;  woimds  of,  227 ;  para- 
centesis of,  676 

Abdominal  anemism,  591 

Abscess,  38 ;  alveolar,  630  ;  bm'sal,  526 ; 
cold,  39 ;  intracranial,  146 ;  ischio- 
rectal, 721 ;  lacunar,  394 ;  limibar, 
511;  postpharyngeal,  514;  psoas,  511; 
residual,  41 ;  spinal,  509  ;  subpectoral, 
208 

Abscess,  bleeding  from,  41 ;  mflamma- 

tion  of,  41 ;  residual,  41 
Abscess  in  perinteo,  790,  801 ;  in  tongue, 

652 

Abscess  of  bone,  439 ;  breast,  885  ; 
joints,  474 ;  labium,  399 ;  prostate, 
779 ;  scrotum,  860 ;  septum  nasi,  646 ; 
tongue,  652 

Abscess  knives,  40 

Absorbents,  diseases  of,  609  ;  inflamma- 
tion of,  609 

Acarus  foUiculormn,  912 ;  scabiei,  919 

Accumulation  of  was,  755 

Acetabulmn,  fractiure  of,  238  ;  impaction 
of  femm-  in,  238,  290 

Achores,  907 

Acne,  912 ;  rosacea,  639 ;  syphilitic, 
408,  912 

Aconite  in  inflammation,  18 ;  in  ery- 
sipelas, 59 

Acquired  hernia,  679 

Acromial  end  of  clavicle,  fractm-e  of, 
251 

Acromion,  dislocation  of,  268;  fi-actm-e 

of,  253 
Active  congestion,  1 

Actual  cautery,  935 ;  in  hsemorrhage, 
110 

Acupressure,  106 

Acute  abscess  of  joint,  474  ;  arthritis  of 
infants,  481 ;  epiphysitis,  439,  481 ; 
laryngitis,  740;  necrosis,  434;  perio- 
stitis, 434 

Adenitis,  010 

Adenoid  vegetations  of  pharynx,  643, 
759 

Adeno-cystoma  of  breast,  891 
Adeno-fibroma,  890 
Adenoma,  308  ;  of  breast,  890 
Adeno-sarcoma,  868  ;  of  breast,  890 


Adhesion,  primary,  24 ;  secondary,  27 

Adliesions,  peritoneal, producing  strangu- 
lation, 664 

Adhesions  of  labia,  866 ;  in  ovarian 
tumour,  880 

Adhesive  syphiUtic  inflammation,  403 

Air,  entrance  of,  into  veins,  95 

Air-passages,  foreign  bodies  in,  198 

Albinism,  917 

Allarton's  operation  for  stone,  826 
Alopecia,  917  ;  syphilitic,  409,  917 
Alternatmg  calculi,  815 
Alveolar  abscess,  630  ;  sarcoma,  371 
Amaurosis  from  abscess  of  antrum,  633 
Ammonia,  intravenous  injection  of,  82 
Amputation  in  bm-ns,  119 ;  destruction 
of  jomts,  480;  fractures,  126;  gunshot 
wounds,  345  ;  osteomyelitis,  438 
Amputation,  950 ;  circu.lar,  950 ;  flap, 
950 ;  instruments  for,  951 ;  of  arm, 
952  ;  at  elbow,  953  ;  at  shoulder,  952 ; 
of  breast,  896 ;  of  fingers,  954 ;  of 
fore-arm,- 953  ;  at  wrist,  954;  of  foot, 
961 ;  partial,  963,  964 ;  subastraga- 
loid,  963  ;  of  leg,  960 ;  of  penis,  863  ; 
of  thigh,  958 ;  at  hip,  955 ;  in  hip 
disease,    501  ;    at    knee,    959 ;  of 
thumb,  954;  of  toes,  964;  Butcher's, 
960;  Garden's,  958;  Chopart's,  963; 
Gritti's,  960 ;  Hancock's,  963  ;  Hey's, 
964;  Lee's,  961;  Lisfranc's,  964;  Piro- 
golf's,  963;   Syme's,  961;  Teale's, 
960 

Amygdaloid  glands,  403 
Amyloid  degeneration,  53 
Anaesthetics,  939 

Anastomosis,  anem-ism  by,  359,  565 
Anatomical  neck  of  hiunerus,  firactm'e 
of,  253 

Anel's  operation  for  aneurism,  572 

Aneurism,  561 ;  arterio-venous,  565  ;  cir- 
soid, 565  ;  consecutive,  563  ;  diffused, 
563  ;  dissecting,  504 ;  false,  563  ;  fusi- 
form, 564  ;  hernia,  563  ;  true,  563 ; 
tubular,  564 ;  varicose,  505.  See  also 
the  names  of  individual  arteries,  as 
PoiMtcal.  Eocurrence  of,  574 ;  rup- 
ture of,  569  ;  spontaneous  cure  of,  570 

Aneurism  by  anastomosis,  859,  565 

Aneurism  needle,  99 
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AneuriKin  of  bone,  45;'5 
Aneurisiual  sac,  relations  of,  to  artery, 
568 

Aneurismal  varix,  505 
Angeioleucitis,  G09 
Angeioma,  359 
Angular  ciu'vatnre,  509 
Animal  i^oisons,  79 

Ankle,  amputation  at,  961 ;  diseases  of, 

504 ;  dislocation  of,  325 ;  compound, 

327  ;  excision  of,  982 
Ankylosis,  bony,  490 ;  extra-articular, 

490  ;  false  or  fibrous,  490 
Ankylosis  of  spine,  520 
Annular  stricture,  788 
Annular  syphilitic  ulceration  of  bone, 

451 

Anniilus  migrans,  653 
Ante-scrotal  imnary  fistiUa,  817 
Antln-ax,  88 

Antimony  in  inflammation,  18 
Antiseptic  di'essing,  30  ;  ovariotomy,  882 
Antiseptics,   33 ;   in   gunshot  injuries, 
336 

Antrum,  cysts  and  dropsy  of,  633 ;  tu- 

mom-s  of,  636 
Antyllus,  operation  of,  for  aneurism,  571 
Anus,  artificial,  699,  730  ;  imperforate, 

733 ;  fistula  in,  720  ;  prolapsus  of,  719  ; 

pruritus  of,  723 ;  ulcer  or  fissm'e  of, 

722 

Aorta,   abdommal,   aneurism  of,  591 ; 

ligature  of,  593  ;  compression  of,  592 ; 

thoracic  aneurism  of,  579 
Aphonia,  nervous  or  hysterical,  748 ; 

paralytic,  748 
Apparatus  for  fracture,  126 
Ai'ch,  palmar,  woimd  of,  246 
Arm,  amputation  of,  952 ;  aneurism  in 

the,  590 
AiTest  of  haemorrhage,  31 
Arterial  haemorrhage,  96 
Arterial  varix,  565 

Arteries,  aneiu-ism  of,  561 ;  atheroma  of, 
557  ;  calcification  of,  559  ;  disease  of, 
557  ;  _  division  of,  95 ;  embolism  of, 
560  ;  inflammation  of,  557  ;  injuries  of, 
92 ;  laceration  of  92  ;  ligatm-'e  of,  99  ; 
occlusion  of,  559;  partial  laceration, 
92 ;  subcutaneous  rupture  of,  93 ; 
wound  of,  94 

Arteriotomy,  937 

Arterio-venous  anem-ism,  565  ;  in  orbit, 

585 
Arteritis,  561 

Arteritis   deformans,  557 ;  obhterans, 

559  ;  syphilitic,  559 
Artery.    See  the  individual  names,  as 

Femoral,  Carotid 
Arthritis,  481 ;  acute,  of  infants,  481 ; 

deformans,  488;  chronic  rheumatic, 

488 

Articular  ends,  diseases  of,  481 
Artificial  anus,   699,  730;  membrana 

tympani,  758 
Aspirator,   the,  220;  puncture  of  the 

bladder  by,  798 


Assalini's  fracture-box,  313  ;  tenaculum, 
106 

Astragalo-calcanean  joint,  diseases  of, 

504  ;  excision  of,  984 
Astragalus,  dislocation  of,  328 ;  disease 

of,  504  ;  excision  of,  984  ;  fracture  of, 

314 

Ataxic  arthropathy,  490 

Atheroma,  557 

Atheromatous  cysts,  349 

Atony  from  distension  of  bladder,  808 

Atrophy  of  bone,  470  ;  of  breast,  884  ; 

of  muscles,  531 
Aiiral  polypi,  760 

Auricle,  malformations  of,  754;  eruptions 

of,  754  ;  tumours  of,  754 
'  Autoplastic  parglissement,'  947 
Aveluag's  ajiparatus  for  transfusion,  111 
Avulsion  of  toe-nail,  927 
Axilla,  dislocation  of  shoulder  into,  269 
Axillary  artery,  aneurism  of,  587  ;  liga- 

tm-e  of,  590 


Bacilli,  10 

Back,  sprams  of  the,  172 

Bacterium  tenno,  10 

Baker  Brown's  needle,  869 

Balanitis,  394 

Ball  and  socket  trass,  688 

Bandages,  31,  928  ;  capelliue,  929 ;  com- 
pound, 928  ;  four-tailed,  929  ;  manv- 
taUed,  931 ;  T-,  930 ;  spica,  929  ;  spiral, 
928  ;  starched,  931 ;  suspensory,  930 

Bandaging,  928  ;  of  wounds,  31 

Barbadoes  leg,  915 

Base  of  skull,  fracture  of,  149 ;  union  of, 
154 

Bath,  warm,  in  strangulated  hernia,  683 
Battey's  operation,  875 
Bedsores,  66  ;  fr-om  fi-actiu-ed  sjiine,  178 
Bellocq's  soimd  for  plugging  the  nose, 
641 

Bending  of  bones  of  forearm,  262.  See 

also  '  Greenstick  fi'actm-e  '  , 
Bichloride  of  methj'lene,  943 
Bilateral  lithotomy,  826 
Biliary  fistula  at  imibilicus,  678 
Bird's-nest  cells  in  epithelioma,  379 
Bistoui'i-cache,  727 

Bladder,  calculus  in,  816 ;  cancer  of,  773  ; 
contraction  of,  in  cj-stitis,  777  ;  dilata- 
tion of,  in  cystitis,  777 ;  diseases  of, 
770  ;  distension  of,  791 ;  extroversion, 
771 ;  foreign  body  in,  245 ;  removal 
of,  from,  830  ;  gunshot  wound  of,  342 ; 
hernia  of,  772  ;  inflammation  of,  775  ; 
malformation  of,  770 ;  paralysis  of, 
808;  punctiu-e  of,  atove  the  pubes, 
784,  798  ;  from  the  rectum,  797  ;  rup- 
ture of,  239,  791 ;  from  distension, 
791 ;  tumours  of,  772 ;  wound  of,  244 

Bleeduig,  17,  937  ;  in  inflammation,  18  ; 
in  wound  of  lung,  341 ;  in  head  in- 
juries, 105  ;  from  the  nose,  641 

Blind  fistula,  720 

Blisters,  934  ;  in  treatment  of  ulcers,  426 
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'  Bloc,  reduction  en,'  684,  697 
Blood-cj'sts,  350  ;  witliin  the  sknll,  161 
Blood,  organisation  of,  22  ;  transfusion 
of,  111 

Blood,  state  of,  in  inflammation,  14 
Bodies,  loose,  in  joints,  485  ;  in  timica 

vaginalis,  846 
Boils,  922 

Bone,  diseases  of,  429.    See  also  its  va- 
rious affections,  as  Caries,  Necrosis  ; 
wounds  of,  128 
Bony  ankylosis,  490 
Boracic  acid,  as  an  antiseptic,  34 
Bougies  in  stricture  of  oesophagus,  663 
'  Boutonniere,  la,'  799 
Bowel,  ruptm-e  of,  223.  See  also  Intestine 
Brachial  artery,  hgatm-e  of,  590 
Brain,  compression  of,  158 ;  concussion 
of,  156  ;  traumatic  lesion  of,  154 ;  by 
gtmshot,  337  ;  traumatic  inflammation 
of,  146,  163 
Brain,  implicated  in  disease  of  the  ear, 
763 

Brasdor's  operation  for  aneurism,  581 

Breast,  diseases  of,  884  ;  abscess  of,  885 ; 
amputation  of,  896  ;  atrophy  of,  884 ; 
cancer  of,  892 ;  fimctional  disorders  of, 
888;  inflammation  of,  885;  hyper- 
trophy of,  884;  lobular  indm'ation  of, 
887;  neuralgia  of,  887;  tiuxiours  of, 
888;  male,  diseases  of,  898 

Bridle  stricture,  788 

Broad  hgament,  cysts  of,  877 

Bronchocele,  cystic,  899  ;  endemic,  899 ; 
exophthalmic,  901 ;  fibrous,  899 ;  pul- 
sating, 899;  sporadic,  899;  removal  of, 
900 

Bronchotomy,  749 

Bronzed  skin,  916 

Bruit  of  aneurism,  566 

Bryant's  test  for  displacement  of  femur, 

290;  tracheotomy  cannula,  752 
Bilbo,  gonorrhoeal,  395;  syphihtic,  401 
Bubonocele,  705 

Buck's  splint  for  fractured  femur,  299 
Bullets,  lodgment  of,  334 
Bullous  eruptions,  906 
Bunion,  529 

Bm-ns,  115;  degrees  of,  115;  of  larynx, 
117,  203 

Bursa  of  psoas,  enlarged,  497;  patellse, 

enlargement  of,  526 
Bursse,  disease  of,  526 ;  enlarged,  527 
Bursal  abscess,  526;  tumours,  350 
Bursitis,  527 

Butcher's  amputation,  960;  splints  for 

excision  of  knee,  980 
Buttock,  wounds  and  contusions  of,  235 


Cachexia  strumipriva,  900 
Calcaneum,  see  Os  calcis 
Calcification  of  arteries,  559 
Calculus,  811;  mulberry,  814 ;  prostatic, 

836;   sahvary,   627;   uretliral,  837; 

vesical,  816;  vesioo-prostatic,  836;  m 

the  female,  837 


Calculi,  tests  for,  815 

Calculous  nei^hi-algia,  765;  pyelitis,  765 

Callous  ulcers,  426 

Callus,  129;  provisional,  131 

Calomel  vapour  bath,  406 

Cancer,  376;  coUoid,  380;  cylindrical, 
380;  epithelioma,  378;  medullary, 
378;  scirrhous,  377 ;  villous,  381 

Cancer  of  anus,  733 ;  bladder,  773 ; 
breast,  892  ;  lip,  625  ;  oesophagus,  662  ;. 
ovary,  883  ;  penis,  862  ;  prostate,  784 ; 
rectum,  728 ;  scars,  428 ;  scrotum, 
861 ;  spine,  520  ;  testis,  854  ;  thyroid, 
901 ;  tongue,  655  ;  tonsil,  629  ;  uterus, 
875 ;  vulva,  868 

'  Cancer  en  cuirasse,'  893 

Cancerous  ulcers,  424 

Cancrum  oris,  70 

Capelline  bandage,  929 

Cajjillary  hiemorrhage,  treatment  of, 
109 

Capivi  rash,  395 

Carbolic  acid,  as  an  antiseptic,  33 
Carbolic  dressing  for  wounds,  36 
Carbolised  ligatures  for  arteries,  101 
Carbonate  of  hme  calculus,  815  ;  deposit 

in  m'hie,  813 
Carbimcle,  923  ;  facial,  925 
Carcinoma,    348,    376 ;    see    Cancer ; 

columnar-celled,  380 ;  fibrosum,  377  ; 

hard    spheroidal-celled,    377 ;  soft 

spheroidal-ceUed    378  ;  squamous- 

celled,  378 
Carden's  amputation,  958 
Caries,  441 ;  fongosa,  442  ;  necrotic,  442 ; 

strumous,  443,  451  ;   of  the  spine, 

508 

Carotid  artery,  aneurism  of,  581 ;  com- 
pression of, -582  ;  hgature  of  common, 
582  ;  of  external,  583 

Carpus,  dislocation  of,  283 ;  diseases  of, 
506  ;  fracture  of,  266 

Carte's  compressor  for  aneurism,  576 

Cartilages,  degeneration  of,  485  ;  injm'ies 
of,  128, 140 ;  loose,  485  ;  ulceration  of, 
481 

Cartilages,  costal,  fracture  of,  213 
Cartilaginous  stricture,  788  ;  tumour,  see 

Enclionclroma 
Castration,  855 

Catarrh  of  the  tympanum,  759 
Catgut,  carbolised,  for  ligatm-e  of  arteries, 
102 

Catheter,  tying  in  a,  796 

Catheter   A  coude,   783  ;  Eustachian, 

758  ;  elbow,  783  ;  prostatic,  783 
Catheterisation,  792  ;  forced,  783,  797 
Catheter-sound,  818 

Caustic  treatment  of  cancer  of  breast, 

896  ;  caries,  445  ;  nsevus,  361 ;  rodent 

ulcer,  424 ;  syphilis,  402 
'  Cauterisation  en  fleches,'  936 
Cautery,  actual,  935  ;  in  ovariotomy,  881 ; 

in  haemorrhage,  110 
Cautery,  galvanic,  935  ;  in  fistula,722 ; 

potential,  930 
Cautery,  operations  for  piles  by,  717 
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'  Cell-nests  '  in  epithelioma,  379 
Central  necrosis,  446 ;  sarcoma  of  bone, 
452 

Cephalitmatoma,  143 ;  Cephal-hydro- 
cele,  lOG 

Cerebral  diseases  spreading  from  the  ear, 
763 

Cerebral  irritation,  157  ;  tumours,  re- 
moval of,  023 

Cerebro-spinal  fluid,  discharge  of,  153 

Cervical  collar  in  disease  of  spine,  516 

Cervix  femoris,  fi-actm-e  of,  288 

Chancre  of  finger,  418 ;  hard,  403 ; 
sloughing,  402  ;  soft,  401 ;  of  lip,  418, 
626 ;  after  ritual  cu'cumcision,  418 

Charbon,  88 

Charcot's  disease,  489 

Charriere's  guillotine,  628 

Chassaignac's  tubercle,  582 

Cheiloplasty,  949 

Chest,  gimshot  wounds  of,  839  ;  injm'ies 

of,  208 
Chilblains,  925 
Childcrowing,  742 
Chimney-sweep's  cancer,  379,  861 
Cliloasma,  919 

Chloride  of  zinc,  as  an  antiseptic,  35 
Chloroform,  940 
Cholecystotomy,  677 
Chopart's  amputation,  963 
Chordee,  395 

Chronic  abscess  of  bone,  439 ;  of  breast, 
886 ;  endarteritis,  557 ;  inflamma- 
tion, 18  ;  mammary  tumom*,  890  ; 
P3'£emia,  51  ;  rheumatic  artlnritis,  488  ; 
ulcers,  426 

Cicatrices,  27,  419,  426 ;  contraction  of, 
428,  948 ;  excess  of,  427  ;  keloid  of, 
427 ;  neuralgia  of,  427  ;  tumours  of, 
428  ;  ulceration  of,  426 

Cicatrisation,  26 

Circumcision,  864 

Circumclusion,  form  of  acupressm'e,  106 
Cirsoid  aneurism,  565 
Ci^^ale's  lithotrite,829;  urethrotome,  806 
Clamp,  Mr.  Lee's,  657 ;  for  ovariotomy,  881 
Clamp  and  cautery,  operations  for  piles 
with,  717 

Clavicle,  dislocation  of,  267  ;  of  both  ends 
of,  269  ;  excision  of,  968  ;  fractm-e  of, 
248  ;  greenstick  fracture  of,  122 

Clavus  hystericus,  389 

Cl^mot's  operation  for  harelip,  615 

Clergyman's  sore  throat,  744 

Clitoris,  hypertro])hy  of,  868 

Cloacffi  in  bone,  445 

Clots  '  active  and  iiassive,'  in  aneurism, 
570 

Clove  hitch,  934 

Clover's  crutch  for  lithotomy,  821 ;  litho- 

trity  syringe,  830 
Clubfoot,  534 ;  relapsed,  544 ;  see  also 

Talipes 
Clubhand, 544 

Coagulating  injections  in  aneurism,  578 
Cocaine,  as  a  local  aniesthetic,  940 
Coccyx,  fracture  of,  239 


Cock's  operation  for  stricture,  800 
Cold  abscess,  39 

Cold  in  inflammation,  16  ;  for  arresting 
hieniorrliage,  110;  for  local  anaes- 
thesia, 939 

Colectomy,  732 

Coles'  artery  compressor,  576 

Collapse,  112 

Collar,  treatment  of  fracture  of  thigh  by, 
300 

CoUes's  fi-acture,  262 

Colloid  cancer,  380 

Colotomy,  670,  730 

Colotomy,  inguinal,  730 

Comjilications  of  fracture,  127 

Compound  fi-actm-e,  121 

Compoimd  dislocation,  138 ;  of  elbow, 
282 ;  of  shoulder,  277 

Compresses,  cold,  16 

Compression  of  the  brain,  158  ;  from  ex- 
travasation of  blood,  158 ;  from  de- 
pressed fracture,  162 ;  from  foreign 
bodies,  163 ;  from  efl^usion  of  the  pro- 
ducts of  inflammation,  163 

Compression-treatment  of  aneurism,  575 

Concussion  of  the  brain,  156 ;  of  the 
spine,  180 

Condyles  of  femur,  fracture  near,  303 ; 

of  inunerus,  fr-actm'e  of,  260 
Condylomata,  725,  922 ;  of  meatus  of  ear, 

756 

Congenital  cysts,  352  ;  of  bladder,  770  ; 
dislocation  of  hip,  502  ;  hernia,  679  ; 
hydrocele,  843  ;  inguinal  hernia,  702  ; 
syphihs,  413 ;  tumours  of  the  tongue, 
655 

Congestion,  1 ;  active,  1 ;  passive,  2 
Connective  tissue  tumom-s,  353 
Consecutive  anem-ism,  563 
Continuous  sutm*e,  933 
Contracted  cicatrix,  428,  948 ;  palmar 

fascia,  544 
Contraction  of  bowel  after  strangulation, 

699 

Contre-coup,  fr'acture  by,  148 ;  brain 

laceration  by,  157 
Contused  wounds,  23 
Contusion,  21 ;   of  abdomen,  222 ;  of 

arteries,  92  ;  of  buttock,  235  ;  of  chest, 

208  ;  of  larynx,  196  ;  of  scalp,  142 ;  of 

skull,  145  ;  of  scrotum,  243 
Copaiba,  administration  of,  397 
Coracoid  i^rocess,  fracture  of,  252 
Cord,  scrotal,  affections  of,  857  ;  hiemato- 

cele  of,  846  ;  hydrocele  of,  844 
Cord,  spinal,  implication  of,  in  disease, 

510 
Corns,  920 

Coronoid  process  of  jaw,  fracture  of,  186 

Coronoid  process  of  ulna,  fracture  of, 
261 ;  in  dislocation  of  elbow,  280 

Corrosive  sublunate  as  an  antiseptic,  34 

Coryza,  chronic,  643 

Costal  cartilages,  fractiu-e  of,  213 

Counter  irritants  in  clu-onic  inflamma- 
tion, 20 

Coxarius  morbus,  493 
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Coxeter's  extractor,  336 
Cracks  of  lips,  625 
Cranial  nerves,  injury  of,  167 
Cranio-tabes,  414 

Cranium,  tumoiu's  of,  623  ;  see  also  SlcuU 

Crepitus  of  fracture,  124 

Cripps's  splint  for  fractured  femur,  299 

Croup,  741 

Crude  tubercle,  383 

Crutch,  Clover's,  for  lithotomy,  821 

Cubebs  in  gonorrhoea,  397 

Cupping,  17 

Curdy  piis,  39 

Curvatm-es  of  spine,  508-520  ;  angular, 

509 ;  lateral,  517 
Cut  throat,  193 
Cjdmdroma,  372 

Cynanche  tonsillaris,  027 ;  trachealis, 
'741 

Cyst,  congenital,  of  bladder,  770 
Cystic  disease  of  breast,  880 ;  testicle, 
853 

Cystic  enchondroma,  357  ;  hygroma,  352 
Cystic  tumom's,  349  ;  compoimd,  351 ;  of 

bone,  463 ;  of  breast,  888 ;  of  broad 
•  ligament,  877  ;  of  jaws,  633  ;  of  labia, 

867  ;  of  ovary,  876 
Cystic  oxide  calculi,  814 
Cystic  sarcoma,  891 
Cystigerous  cysts,  351 
Cystitis,  775 

Cystocele,  vaginal,  713,  871 
Cystotomy,  778 


Deafness,  diagnosis  of  its  som-ce,  762  ; 

syphiHtic,  761 
Degeneration  of  muscles,  531 
Delirium  tremens,  76 
Dentigerous  cysts,  632 
Depletion,  local,  17 
Deposits,  urinary,  811 
Depressed  fracture  of  skull,  149  ;  tre- 

j)hiniag,  for,  149 
Dermoid  cysts,  352 
Dermoid  txmiours  of  ovary,  877 
Desault's  splint  for  fractiu-ed  femur,  298 
Diabetes,  gangrene  after,  61 
Diaphragm,  gunshot  woimd  of,  342 
Diaphragmatic  hernia,  713 
Diffuse  cellulitis,  57 

Diffused  aneurism,  563;  bony  tumom-, 
462 

Digestive  tract,  diseases  of,  651 

Digital  compression  m  amputation,  944  ; 

of  anem-ism,  575 
Dilatation  of  stricture,  794  ;  rapid,  795  : 

forcible,  804 
Diphtheria  of  wounds,  67 
Diploe,  veins  of,  inflammation  of,  145 
Direct  inguinal  hernia,  706 
Direct  pressm-e  in  aneurism,  577 
Dislocation,  general  pathology  of,  138; 
of  acromion,  268 ;  of  ankle,  325 ;  of 
astragalus,  328 ;  of  carpus,  288 ;  of  cla- 
vicle, 207  ;  of  elbow,  278  ;  of  fingers, 
286  ;  of  hip,  314 ;  of  humerus,  269  ; 


partial,  277 ;  compound,  277  ;  com- 
plicated with  fracture,  274 ;  of  hyoid 
bone,  196  ;  of  jaw,  189  ;  of  knee,  323  ; 
of  metatarsus,  331 ;  of  jjatella,  -324 ; 
of  pehds,  238  ;  of  phalanges  of  foot, 
331 ;  of  radius,  upper  end,  282 ;  lower 
end,  283 ;  of  ribs,  213  ;  of  semi-lunar 
cartilages,  324 ;  of  the  spine,  175 ; 
subastragaloid,  329  ;  of  tarsus,  331 ;  of 
tendons,  525  ;  of  thumb,  284  ;  of  tibio- 
fibidar  joint,  325 ;  of  ukia,  282  ;  of 
vertebra,  175  ;  of  wrist,  283 

Dislocation,  congenital,  of  hip,  502 

Dislocation  in  hip-disease,  496 

Dislocation,  partial,  and  osteoarthritis, 
489 

Displacement  of  fracture,  124 
Dissecting  aneurism,  564 
Dissection,  warts,  80  ;  woimds,  79 
Distal  ligature  in  aneurism,  574 ;  pres- 

siu-e  in  aueimsm,  577 
Dog,  rabies  in  the,  85 
Dolbeau's  perineal  lithotrity,  828 
Dorsum  ihi,  dislocation  in,  314 
Double  harelip,  616  ;  truss,  688 
Double-headed  roUer,  929 
Drainage  of  woimds,  32 
Drilling  ununited  fracture,  136 
Dropsy,  ovarian,  878  ;  of  antrum,  633  ; 

of  joint,  475 
Dry  gangrene,  62 
Duchenne's  disease,  532 
Duodenmn,  ulceration  of,  in  burns,  117 
Dupuytren's  classification  of  biirns,  115  ; 

contraction,  545;    enterotome,  701; 

fractm-e,  326 
Dura  mater,  fimgous  tiunour  of,  623 
Durham's  tracheotomy  cannula,  751 
Dysphagia,  nervous,  662 
Dysphonia  clericorum,  744 
Dyspnoea  in  womid  of  lung,  340 

Ear,  diseases  of  the,  754 ;  foreign  bodies 
in,  184 

Ear,  internal,  affections  of,  761 
Ear-rmg,  tumoiirs  in  puncture  of,  754 
Earle's  bed,  294 
Ebm-nation  of  joint  ends,  488 
Ecraseur,  the,  657;    in   fistula,  722; 

galvanic,  657 
Ecthyma,  908 

Eczema,  904 ;  impetiginodes,  908 ;  svphi- 
litic,904  '      >  J'l' 

Eczematous  ulcer,  420 

Elastic  ligature  in  fistula,  722 

Elbow,  amputation  at,  953  ;  excision  of, 
969;  subperiosteal,  970;  diseases  of, 
506 ;  dislocation  of,  278 ;  fractures 
near,  257  ;  gimshot  woimds  of,  344 ; 
inflammation  of  bursa  of,  528  '  • 

Electrolysis  in  nrovus,  301 

Electro-puncture  of  aneurism,  579 

Elephantiasis,  Arabum,  OKi ;  Grtecorum, 
915  ;  of  scrotum,  860 

Elevated  fracture  of  skull,  147 

Elevator,  168 
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Embolism,  04,  560 
Emigration  of  leucocytes,  0 
Emotional  contractions,  54'J 
Emphysema,  210;  in  wound  of  lung,  840 
Encephalitis,  traumatic,  163 ;  chronic, 
165 

Encephalocele,  622 
Eucephaloid  cancer,  378 
Enchondi-oma,  356,  457 ;  ossifying,  461 ;. 

of  jaw,  635  ;  of  septum  nasi,  646  ;  of 

testicle,  854 
Encysted  hernia,  704  ;  hydrocele,  845 
Endoscope,  the,  819 
Enlarged  prostate,  781 ;  tonsils,  628 
Enterocele,  679 
Entero-epiplocele,  679 
Enterotome,  the,  701 
Entrance  and  exit  woimds,  gunshot,  834 
Enucleation  of  fatty  tumour,  356  ;  of, 

fibrous  tumour,  874  ;  of  nsevus,  361 
Emu-esis,  809 

Eperon,  the,  in  artificial  anus,  700 
Epididymitis,  848 

Epigastric  artery,  wound  of,  in  paracen- 
tesis, 676 

Epiphysis,  separation  of,  123 ;  disease  of, 
in  infants,  481 

Epiphysis,  lower  of  femur,  separation  of, 
803 ;  upper  of  femur,  disjimction  of, 
295  ;  lower  of  hmnerus,  separation  of, 
259  ;  upper  of  humerus,  separation  of, 
256 

Ejnphysitis,  acute,  439,  481 
Epiplocele,  679 
Epispadias,  785 
Epistaxis,  641 
Epithelioma,  378 
Epuhs,  634 
Eqiiinia  mitis,  84 

Eruptions,  bullous,  906  ;  exanthematous, 
902 ;  hsemorrhagic,  903 ;  papular,  909  ; 
parasitic,  917  ;  pustular,  907  ;  second- 
ary syphilitic,  407  ;  squamous,  911 ; 
tertiary  syphilitic,  412 ;  tubercular, 
912  ;  vesiciilar,  904 ;  xerodermatous, 
920 

Erysipelas,  54 ;  cutaneous,  55 ;  phleg- 
monous, 57  ;  of  scalp,  144 

Erythema,  54 ;  lisve,  54 ;  intertrigo,  54  ; 
fiigax,  54;  nodosum,  55 

Esmarch's  bandage,  945  ;  use  of,  in 
anevu-ism,  578 

Ether,  940  ;  as  a  local  anaesthetic,  939 

Eucalyptus  oil,  as  an  antiseptic,  84 

Eustachian  catheter,  the,  758 

Eustachian  tube,  examination  of,  758 

Exanthematous  eruptions,  902  ;  jaw  ne- 
crosis, 631 

Excisions,  965 ;  subperiosteal,  430,  967, 
970,  975,  984  ;  of  ankle,  982 ;  of  astra- 
galo-calcanean  joints,  984;  of  astra- 
galus, 984 ;  of  clavicle,  968 ;  elbow, 
969 ;  hip,  501,  974  ;  knee,  976  ;  meta- 
tarsal bones,  985 ;  os  calcis,  983 ;  os 
uteri,  875;  portion  of  rib,  221 ;  scapula, 
908 ;  shoulder,  960  ;  wrist,  972 

Excision  in  osteoarthritis,  489 


Exfoliation,  445 

Exophthalmic  goitre,  901 

Exostosis,  357,  459  ;  ivory,  459  ;  cancel- 
lous, 461 ;  difl'nsed,  462  ;  of  external 
meatus,  750  ;  of  jaw,  035 

Extension  apparatus  in  fractures,  127 

External  hicmorrhoids,  715  ;  urethro- 
tomj',  803 

Extra-capsular  fracture  of  femur,  290 ; 

of  hiunenis,  254 
Extra-peritoneal  operation  for  hernia, 

693 

Extravasation  in  scalp,  142  ;  below  the 
skuU,  101 ;  in  arachnoid  cavitj',  101 ; 
in  the  brain,  102 

Extravasation  of  urine,  790 

Extremity,  lower,  injm-ies  of,  287 ;  upper, 
injmries  of,  240 

Extremities,  gunshot  wounds  of,  343 

Extroversion  of  bladder,  771 

Exuberant  scars,  427  ;  ulcers,  425 

Exudation  of  inflammatory  products,  7 

Exudation  cysts,  35Q 


Face,  diseases  of,  613  ;  gunshot  injuries 
of,  839  ;  injm-ies  of,  183 

Facial  bones,  fractm-e  of,  185 

Fascal  accumulation,  666  ;  fistula  in 
hernia,  696,  699 ;  fi-om  imperforate 
anus,  734  ;  at  umbihcus,  678 

Ffeces,  imi^action  of,  066 

False  anemism,  564 ;  joint  after  frac- 
ture, 134;  passages  (m-ethral),  794 

Farcy,  83 

Fascia  of  palm,  contraction  of,  544 
Fat-embohsm,  122 
Fatty  tumours,  855 
Favus,  918 

Female,  stone  in  the,  837 ;  diseases  of 
organs  of  generation,  866 

Femoral  artery,  aneurism  of,  595  ;  liga- 
ture of  common,  597  ;  of  superficial, 
597 

Femoral  hernia,  707 

Femm',  fi-actm-e  of  neck  of,  288  ;  of  upper 

end  of,  295 ;  of  lower  end,  308 ;  of 

shaft,  297 ;  in  childhood,  802  ;  gmi- 

shot  wounds  of,  345 
Femur,  impaction  of,  in  acetabulum, 

238,  290 
Fenestrated  lithotrite,  829 
Fergusson's  Imot  for  strangulation  of 

nrevi,  363 

Fever,  hectic,  52 ;  inflammatory,  18 ; 
miliary,  904 ;  urethral,  793. 

Fibrinous  calculus,  815 

Fibrocellular  tumour,  354 

Fibromata,  353 

Fibrous  ankj'losis,  490 

Fibrous  polyijus  of  nose,  648 

Fibrous  tumour,  353 ;  of  uterus,  873  ; 
diagnosis  from  ovai'ian  tumour,  878 ; 
enucleation  of,  874 

Fibula,  dislocation  of  head  of,  325 ;  frac- 
ture of,  811 

Figm"e-of-8  bandage,  929 
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Fingers,  amputation  of,  954  ;  dislocation 
of,  286 

Fissiu-e  of  anus,  722  ;  of  lip,  625 
Fissm-ed  palate,  618 

Fistula,  41  ;  ante-scrotal,  803 ;  in  ano, 
720 ;  fiecal,  in  hernia,  690,  699  ;  faecal, 
from  imperforate  anus,  734  ;  Ijth- 
jjliatic,  609 ;  in  perkiffio,  790,  802  ; 
recto-m-ethral,  825 ;  recto-vaginal,  872 ; 
salivary,  183 ;  umbilical,  678 ;  urinary, 
790, 861 ;  vesico-intestinal,  778 ;  vesico- 
vaginal, 871 

Fit,  hysterical,  389 

Flatfoot,  542 

Flexion  in  aneurism,  577  ;  m  reduction 
of  dislocation  of  hip,  316,  322 

Fluctuation  of  abscess,  39 

FoUicidar  lar^-ngitis,  744 

Foot  and  moiith  disease,  89 

Foot,  amjiutation  of,  961 ;  dislocation  of, 
fi-om  astragalus,  328  ;  fracture  of,  313; 
perforating  disease  of,  921 

Forced  catheterisation,  783,  797 

Forcible  taxis,  dangers  of,  683 

Forciijression,  109 

Forearm,  ampi^tation  of,  953  ;  anem'ism 
in  the,  590 ;  dislocation  of,  backwards, 
at  elbow,  279  ;  fractm-es  of,  260 

Foreign  bodies  in  abdomen,  227  ;  in  air-  j 
passage,  198;  in  bladder,  245;  removal  j 
of,  836 ;  in  ear,  184  ;  in  hand,  246  ;  in  j 
intestine,  231 ;  in  nose,  184;  in  fesoph-  ! 
agus,  204 ;  in  rectum,  245[;  in  stomach,  j 
231 ;  m  thorax,  215  ;  in  m-ethra,  245  ;  { 
in  vagma,  245 ;  introduction  of,  for  : 
cm-e  of  aneurism,  579;  a  cause  of 
obstruction,  665 

Four-tailed  bandage,  929 

Fractiu-es,  general  pathology  of,  121 ; 
simple,  121;  compomid,  121;  trans- 
verse, 121;  obhque,  121;  dentated,  ' 
121 ;  spUntered,  121 ;  greenstick,  122  ; 
impacted,  123 

Fractm-es  of  the  astragalus,  314  ;  carpus, 
266  ;  clavicle,  248  ;  coccyx,  239  ;  costal 
cartilages,  213;  facial  bones,  185; 
femur,  288;  fibula,  311;  foot,  313; 
forearm,  260 ;  hiunerus,  253  ;  hvoid 
l»one,  196;  jaw,  185,  186;  larynx, 
197  ;  leg,  310 ;  malar  bone,  185  ;  meta- 
caiinis,  266  ;  metatarsus,  314  ;  neck  of 
femm-,  288  ;  imion  of,  293  ;  olecranon, 
260 ;  OS  calcis,  313 ;  ossa  nasi,  185  ;  i 
patella,  305;  pelvis,  235;  phalanges  of 
hand,  266 ;  foot,  313 ;  radms,  261  ; 
ribs,  208 ;  scapula,  251 ;  skull,  146  ; 
spine,  172 ;  sternum,  213  ;  tibia,  310  ; 
trochanter  major,  295;  ulna,  262; 
zygoma,  185;  Colles's,  262;  Pott's,  325 

rracture-box,  312 

Fracture  of  exostosis,  462  i 

Fracture  from  necrosis,  449 

Fracture,  spontaneous,  471 

Fracture,  union  of,  128  ;  ununited,  133 

Fragihtas  ossium,  470 

Fragments,  impaction  of,  after  lithotrity, 


Frambsesia,  916 

Frontal  sinus,  fracture  of,  147 

Frostbite,  66 

Fimction,  modification  of,  in  inflamma- 
tion, 13 

Functional  chsorders  of  breast,  888 
Fundus  of  hernial  sac,  679 
Fungous  tumour  of  dura  mater,  623 
Fungus  hiematodes,  378 
Furuncle,  922 
Fusible  calculus,  815 
Fusiform  aneurism,  564 


Gag,  Hutchmson's,  658  ;  Smith's,  618 
Galactocele,  888 
Galactorrhcea,  888 
Gall-bladder,  rujjture  of,  225 
Galvanic  cautery,  935  ;  in  fistula,  722 
Galvano-puncture  of  anemism,  579 
Ganglion,  529  ;  compomid  palmar,  530 
Gangrene,  61 ;  dry,  62  ;  moist,  62  ;  trau- 
matic, 61 ;  fi-om  embolism,  64 ;  hospital, 
67  ;  senile,  69  ;  of  hernia,  681 ;  treat- 
ment of,  696  ;  of  penis,  865 ;  after  liga- 
tm-e  of  artery,  105 
Garters,  lithotomy,  821 
Gastro-enlerostomy,  675 
Gastrostomy,  232 

Gastrotomy,   232;  for  obstruction  of 

bowel,  671 
Gelatinous  polypus,  646 
Genufiexion  m  poi^liteal  aneurism,  577, 

600 

Genu  valgum,  see  Knocl--hnee 
Giant-celled  sarcoma,  373 
Gu-aldes'  operation  for  harelip,  616 
Glanders,  83 

Glands,  inflammation  of,  610 ;  sympa- 
thetic affections  of,  611;  strumous, 
611 ;  syphihtic,  611 ;  cancerous,  611 ; 
inguinal,  diagnosis  of,  from  hernia,  709 

Gleet,  393  ;  treatment  of,  398 

Ghoma,  370 

Globus  hystericus,  389 

Glossitis,  acute,  651 ;  chronic  superficial, 
652  ;  syphilitic,  655 

Glue  splint,  931 

Gluteal  aneurism,  594 

Goitre,  see  Bronclwcele 

Gonorrhoea,  393  ;  in  female,  398  ;  treat- 
ment of,  396 

Gonorrhoeal  orchitis,  848  ;  rheumatism, 
395 

Gordon's  splints  for  fracture  of  radius, 
265 

Gouty  ulcer,  421 
Grafting  of  the  skin,  44 
Granulations,  26 
Granulation  tissue,  9,  43 
Greenstick  fracture,  122 
Grey  tubercle,  383 
Gritti's  amputation,  960 
Guillotine,  tonsil,  628 
Guin-and-chalk  splint,  931 
Gumboil,  630 

Gummata,  411  ;  of  the  tongue,  655 

3  S 
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Gimshot  wounds,   iiSf} ;   Roe  also  the 

names  of  the  various  organs 
Gustatory  nerve,  division  of,  660 
Giitta-pcrcha  Kjdints,  932 

H.^MATOCELE,  846  ;  of  the  cord,  846 
Hrematonia,  22  ;  anris,  754 
Hiematuria,  769  ;  in  gonorrhoea,  394 
Hemophilia,  90 

Haemoptysis  in  wound  of  lung,  340 
Ha;morrhage,  90  ;  capillary,  109  ;  intra- 
cranial, 159  ;  intra-spinal,  179  ;  habi- 
tual, 91  ;  arterial,  96  ;  venous,  96  ; 
reactionary  or  recurrent,  105 ;  pro- 
static, 781 ;  secondary,  after  ligatm-e 
of  artery,  102,  574 
Hffimorrliage,  means  of  restraining,  109, 
944 

Hfemorrhagia,  903 

Haimorrhagic  diathesis,  90 ;  infarcts, 
49 

Hfemorrhagic  ulcers,  425 
Hsemon-hoids,  715  ;  urethral,  867 
Haemostatics,  109 
Hemothorax,  212,  340 
Hainsby's  harelip  truss,  618 
Hancock's  ampiitation,  963 
Hand,  foreign  bodies  in,  246 
Hard  chancre,  403 

Harelip,  613  ;  double,  616  ;  complicated, 

616 ;  incomplete,  615 
Harehp  sutm-e,  933 

Head,  diseases  of,  613  ;  gunshot  wounds 

of,  337  ;  mjtu-ies  of,  142 
Healthy  ulcer,'  419 

Heart,  wounds  of,  216  ;  rupture  of,  218 
Heat,  in  inflammation,  12  ;  in  arresting 

hsemorrhage,  110  . 
Hectic  fever,  52 

Hemiplegia,  a  symptom  of  compression, 
159 

Hernia,  679  ;  gangrene,  681 ;  inflam- 
mation of,  681 ;  incarcerated,  680  ; 
u-reducible,  680  ;  strangulated,  680  ; 
radical  cure  of,  689 ;  see  also  the 
vai'ious  forms,  as  Inrjninal,  Femoral 

Hernia,  of  the  bladder,  772;  cerebri,  106  ; 
of  the  hmg,  215  ;  testis,  850 

Hernia-knife,  693 

Hernia  sac,  hydrocele  of,  843 

Herniotomy,  692 

Herpes,  905  ;  zoster,  905  ;  of  lip,  625 

Hesselbach,  triangle  of,  707 

Heterologous  tumours,  347 

Hey's  saw,  167  ;  amjmtation,  964 

Hide's  felt  splint,  932 

Hilton's  nasal  snare,  047 

Hip,  amputation  at,  955  ;   disease  of, 

493 ;   congenital  dislocation  of,  502 ; 

dislocations  of,  314;  excision  of,  974  : 

subperiosteal,  975. 
Hodgkin's  disease,  805 
Holt's  instrument  for  forcing  a  stricture, 

805 

Homologous  tnmoui's,  317 
Horns,  922 


Horsehair  probang  for  oesophagus,  205 

Hospital  gangi-ene,  67 

'  Housemaid's  knee,'  526 

Humerus,  dislocation  of,  269  ;  fractures 
of,  253-260 

Hunterian  chancre,  403 ;  operation  for 
aneurism,  572 

Hutchinson's  gag,  058 

Hydatids  in  bone,  463 ;  breast,  889 

Hydi*encephalocele,  622 

Hydrocele,  840 ;  congenital,  843 ;  infan- 
tile, 844 ;  of  the  cord,  844  ;  encj'sted, 
845  ;  of  the  neck,  352 

Hydi-ocele  of  hernial  sac,  843 

Hydrocele  of  the  neck,  352 

Hydrophobia,  85 

Hydrops  articuli,  475 

Hydro-sarcocele,  851 

Hymen,  imperforate,  866 

Hyoid  bone,  dislocation  and  fractm-e  of, 
196 

Hyperemia,  active,  1,  5  ;  passive,  2 
Hypertrophy,  of  breast,  884 ;  of  bone, 

470 ;  congenital,  of  the  tongue,  651 
Hypochondriasis,  sexual,  856 
Hyponarthetic  apparatus,  127 
Hypospadias,  785 
Hysteria,  388 
Hysterectomy,  874 

Hysterical  aphonia,  748 ;  contractions,^ 
549;  fit,  389;  disease  of  jomts,  492 


Ice,  application  of,  in  strangulated  hernia^ 
683 

Ice  and  salt  as  an  anaesthetic,  939 

Ichorous  x)us,  39 

Ichthyosis,  920  ;  linguae,  653  , 

Iliac  arteries,  ligature  of,  593 

Ilio-femoral  aneinism,  596 

Ilium,  fracture  of,  235 

Immersion,  cold,  16 

Impacted  fi-actm-e,  123 

Impaction  of  faeces,  666 ;  of  fragments 

after  lithotrity,  835 
Impassable  stricture,  796,  798 
Imperforate  anus,  733;  with  fiecal  fis- 

ti;la,  734 ;  with  deficiency  of  bowels 

735  ;  hymen,  866  ;  vagina.  866 
Impetigo,"  907  ;  syphilitic,  908 
Incarcerated  hernia,  680 
Incised  wounds,  23 
Incision  of  membrana  tympani,  760 
Incompletefi-acture,seeGjT<??J5/(c7f  Fmc- 

tiire;  hernia,  see  Bubonocele 
Incontinence  of  urine.  809 
Indian  operation  of  rhinoplasty.  947 
Indolent  ulcers,  426 
Indurated  annular  stricture.  788 
Infantile  hernia.  704 ;  hydrocele,  844  : 

leucorrha'a.  398 ;  paralysis,  497,  532  : 

syphilis,  413  _  _  . 

Infants,  non-congenital  syphilis  in.  41/ 
Inflamed  bowel  in  hernia,  treatment  of. 

696  ;  hernia,  681 ;  ulcers.  426 
Inflammation,  1  ;  chronic,  18 ;  causes  of. 

9;  definition  of,  3 ;  pathology  of,  4 ;  signs. 
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and  symptoms  of,  11 ;  treatment  of,  15  ; 

results  of,  20 
lutlammation  of  t\aiipamun,  759 
Inflammatory  exudation,  7  ;  fever,  18  ; 

stasis,  5 

Infra-  and  supra-condyloid  fractures  of 

■  humerus,  258 

Ingrowing  toenail,  92(5 

Inguinal  aneurism,  595 ;  hernia,  con- 
genital, 702 ;  direct,  707  ;  encysted, 
704 ;  infantile,  704 ;  oblique.  702,  705  ; 
in  the  female,  707  ;  truss,  085,  686 

Injections,  ammonia,  in  snake-Lite,  82  ; 
coagulating,  in  aneurism,  579 ;  in 
urevus,  362 ;  in  gonorrhoea,  398 ;  of 
hj'di-ocele,  842 

Innocent  tmnom'S  of  bone,  457 

Innominate  artery,  anemism  of,  580 ; 
ligature  of,  587 

Inoculation  of  secondary  syphilis,  410 

Insufflation  for  polypi,  648  ;  of  invagi- 
nated  bowel,  674 

Intention,  first,  24  ;  second,  26  ;  thii-d,  27 

Intercostal  artery,  woimd  of,  217 

Internal  ear,  affections  of,  761 ;  htemor- 
rhoids,  715  ;  operations  for,  717  ;  mam- 
mary artery,  woimd  of,  217  ;  strangula- 
tion, 664 ;  urethrotomy,  806 

Interrupted  sutm'e,  933 

Interstitial  keratitis,  415 

Intertrigo,  54 

Intestinal  obstruction,  664  ;  acute,  664  ; 
ckronic,  666 

Intestine,  gangrene  of,  in  hernia,  681 ; 
perforation  of,  in  hernia,  681 ;  protru- 
sion of,  fi'om  wound,  228 ;  mternal 
strangulation  of,  664 ;  resection  of, 
675 ;  ruptiu-e  of,  223,  683  ;  suture  of, 
229  ;  ulceration  of,  in  hernia,  681 

Intracapsular  h-actm-e  of  femur,  288  ;  of 
hxTmerus,  253 

Intracoracoid  dislocation  of  shoulder,270 

Intracranial  suppuration,  140 

Intra-iiterine  fracture,  121 

Intravenous  injection,  82 

Intiibation  of  lar jaix,  753 

Intussusception,  672 

Invagination  of  dead  bone,  445  ;  of  in- 
testine, 672 

Inversion  of  the  bladder,  772 

Iodide  of  potassium  in  svphilis,  407, 
411 

Iodine,  injection  of,  in  hydrocele,  843 
Iodoform,  as  an  antiseptic,  34 
Irreducible  hernia,  680 
Irrigation  of  wounds,  16 
Irritants,  organised,  a  cause  of  inflam- 
mation, 10 
Ischiatic  hernia,  714 
Ischio-rectal  abscess,  721 
Issues,  934 
Itch,  919 


.Taws,  closure  of,  638 ;  necrosis  of,  680 
exantheniatous,  031  ;  removal  of,  086, 
637  ;  tumours  of,  632,  633,  634 


Jaw,  lower,  dislocation  of,  189  ;  fracture 

of,  186  ;  remo^•al  of,  687 
Jaw,  upper,  fracture  of,  185  ;  removal  of, 

for  naso-pliaryngeal  polypus,  649 
Jejunostomy,  675 
Jobert's  suture,  229 

Joints,  diseases  of,  472  ;  fi'om  affection 
of  nervous  centre,  489  ;  see  also  the 
names  of  the  varioiis  joints,  and  of 
special  affections,  as  Synovitis,  Arth- 
ritis, &c.  ;  woimds  of,  288 

Jordan's,  F.,  operation  for  strictiu'e,  800 ; 
amputation  at  hip,  958 

Jugular  vein,  womided  in  fractm'e  of 
clavicle,  248 

Junks,  127 

Jury  mast  in  disease  of  spine,  616 
Juvenile  incontinence  of  m-me,  809 


Kangaroo  tendon  for  ligature  of  arteries, 
101 

Keloid,  910 ;  tumours  of  auricle,  754  ;  of 
scars,  427 

Kelotomy,  692 

Keratitis,  interstitial,  415 

Kidney,  diseases  of,  765 ;  rupture  of, 
226  ;  stone  in,  766  ;  '  surgical,'  789 

Knee,  amputation  at,  959  ;  diseases  of, 
472-493  ;  dislocation  of,  323  ;  excision 
of,  976 ;  fi-acture  into,  304 .;  gunshot 
wounds  of,  345  ;  wounds  of,  288 

Knock-knee,  469,  545 

Kj^^hosis,  520 


Labia,  abscess  in,  399 ';  adhesions  of, 
860 ;  cysts  of,  867  ;  hypertrophy  of, 
868  ;  injuries  of,  244 ;  tumom's  of,  867 

Lacerated  wounds,  28 

Laceration  of  the  brain,  154 

Lacteal  abscess,  885 

Lacimar  abscess,  394 

Laparotomy,  671 ;  for  ruptm-ed  bladder,. 
240  ;  in  gunshot  injm'ies,  842 

Lardaceous  disease,  53 

Laryngismus  striduhis,  742 

Laryngitis,  740  ;  chronic,  743;  follicular, 
744 ;  phthisical,  743  ;  syphihtic,  743 

Laryngoscoin-,  738 

Laryngotoniy,  749 

Laryngo-traclieotomy,  749 

Larynx,  burn  of,  117,  203  ;  contusions  of,. 
196 ;  diseases  of,  788  ;  intubation  of, 
753  ;  extirpation  of,  746  ;  fractm-es  of,. 
197  ;  scald  of,  117,  203  ;  tnmom-s  of, 
745 

Lateral  ciu'vature,  517 
Laudable  })us,  38 
Laughing-gas,  943 
Lawn-tennis  arm,  524  ;  leg,  524 
Leather  splints,  932 

Lee's,  Mr.  IL,  clami),  057  ;  amputation 
of  leg,  961 

Leg,  amputation  of,  960 ;  fracture  of, 
310  ;  compoimd,  812  ;  gunshot  wounds-' 
of,  845 
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Leiter's  tubes,  16 
Lembert's  suture,  221) 
Lentigo  hepatiea,  !)1U 
Leontiasis  ossea,  432 
Lepra,  911 
Leprosj',  915 

Leueoc^'tes,  emigration  of,  6 

LeucocythfEuiia,  365 

Leucoplakia,  652 

Leucorrhoea  infantum,  398 

Leiikeemic  lyniphadenoma,  365 

Lichen,  909'^;  syplnUtic,  408,  910 

Ligature,  for  aneiirism,  causes  of  failure 
of,  573  ;  of  arteries,  99  ;  repair  after, 
100 ;  gangrene  after,  105  ;  elastic,  in 
fistula,  722  ;  of  ntevus,  361 ;  subcu- 
taneous, 362 ;  round  penis,  243  ;  of 
pile,  716.  For  ligature  of  special 
arteries,  see  their  names 

Ligatures,  varieties  of,  for  arteries,  101 

Lightning-stroke,  120 

Lime,  phosphate  of,  in  urine,  812 

Lingual  artery,  ligature  of,  584;  in  cancer 
of  tongue,  660 

Lip,  chancre  of,  418,  626 ;  diseases  of,  625 

Lipoma,  355  ;  nasi,  639 

Lisfi-anc's  amputation,  964 

Lister's  method  of  dressing  woiinds,  33 

Liston's  tenaculum,  106  ;  thigh  splint, 
298 

Lithate  of  ammonia  calculus,  813 
Lithates,  deposit  of,  in  urine,  811 
Lithic  acid  deposit  in  urine,  811 ;  calcu- 
lus, 813 

Litholapaxy,  829  ;  in  boys,  820 
Lithotomy,  lateral,  821 ;  median,  826  ; 

perinseal,    82(3 ;     hypogastric,     827 ; 

causes  of  death  after,  825 ;  rectal,  826 ; 

in  the  female,  838 ;  supra-pubic,  827 
Lithotomy  and  lithotrity  compared,  819 
Lithotomy  garters,  821 ;  scoop,  824 
Lithotrites,  829 

Lithotrity,  828 ;  complications  after, 
834 ;  removal  of  fragments  in,  835  ; 
perinjpal,  828 

Littre's  operation,  670 

Liver,  rupture  of,  225  • 

Liver-spot,  919 

Lloyd,  .Jordan,  mode   of  compressing 

iliac  artery,  956 
Lobular  induration  of  breast,  887 
Local  aniesthetics,  939 
Locomotor  ataxy,  joint  disease  in,  489 
Loose  bodies  in  tunica  vaginalis,  846 
Loose  cartilages,  485 ;  operations  for, 

486 
Lordosis,  520 

Lower  extremity,  injuries  of,  287 
Lower  jaw,  removal  of,  037 
Lumbar  abscess,  511 
Lumbar  hernia,  714 

Lung,  gunshot  wound  of,  340 ;  hernia  of, 
215  ;  rapture  of,  219 ;  wound  of,  in 
fractured  ribs,  210 

Lupous  ulcers,  422 

Lupus,913 ;  erythematosus,  913 ;  exedens, 
914  ;  non-exedens,  914  ;  vulgaris,  914 


Lymph,  7 

Lymphadenitis,  (509 
Lymphadenoma,  365 
Lymphangitis,  (j09 
Lymjihatic  fistula,  609 
Lymphatics,  infianujiation  of.  609 
Lymphoma,  364 ;  simjjle,  364  ;  malig- 
nant, 365 


MacIntyre's  splint,  313 
Macroglossia,  651 
Macrostoma,  622 
Maculte,  916 

Maisonneuve's  instrument  for  urethro- 
tomy, 806 

Malacosteon,  463 

Malar  bone,  fractm-e  of,  185 

Male  breast,  diseases  of,  898 

Malformations,  see  the  names  of  the  or- 
gans affected,  as  Pharynx,  Bectum,  &c. 

Malgaigne's  hooks  for  fracture  of  patella, 
306 

MaUgnant  pustule,  88  ;  poh^ius  of  nose, 
650  ;  tumom's,  347  ;  ovarian  tumours, 
883  ;  tiTmom's  of  bone,  452 

Mammary  abscess,  885 ;  artery,  internal, 
wound  of,  217  ;  tumour,  chronic,  890 

Mammilla,  see  Nipple 

Manipulation  of  auem'ism,  578 

Many-tailed  bandage.  931 

Martin's  bandage,  419 

'  Masse,  reduction  en,'  084,  697 

Mastoid  cells,  disease  of,  760 

Maxilla,  see  Jaw 

Meatiis,  external,  caries  of,  755 ;  ex- 
amination of,  755  ;  exostoses  of,  756  ; 
inflammation  of,  755 ;  periostitis  of, 
755  ;  tumom-s  of,  756 

Meckel's  ganglion,  excision  of,  554 

Median  lithotomy,  826 

Mediastinum,  wounds  of,  216 

Medullary  cancer,  378 

MeduUarv  tissue  of  bone,  inflammation 
of,  436" 

Melancholic  form  of  scrofula,  385 

Melanotic  sarcoma,  371 

Membrana  tympaui,  artificial,  758 ;  ex- 
amination of,  756;  incision  of,  700; 
perforation  of,  756 

Meniere's  disease,  702 

Meningeal  artery,  middle,  hiemorrhage 
from,  159 

Meningocele,  622  ;  spinal,  521 

Menmgo-myelocele,  521 

Mentagi'a,  918 

Mercurial  inunction,  406 ;  vapour  bath, 
400 

Mercury  in  congenital  syphilis,  416 ;  in 
inflammation,  18;  in  .sypliilis,  4(35,  416 

Mesenteric  artery,  superior,  aneurism  of, 
592 

Mesentery,  rupture  of,  683 
Metacarpus,  fracture  of,  2()6 
Metatarsal  bones,  excision  of.  085 
Metatarsus,   dislocation  of,  331 ;  frac- 
tures of,  314 
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Micrococcus,  11 ;  iu  elysipelas,  57 
Microsporon  Aixtlouiui,  917  ;  fiu'fiu'ans, 

919  ;  uientagrophytes,  918 
Miciilicz's  resection,  984 
Miliaria,  904 
Miliary  tiibercle,  383 
Milk,  irregularities  of  secretion  of,  888 . 
Milk-cysts,  888 
Minor  siu-gery,  928 
Mocniain  lever  truss,  688 
Modification  of  function,  in  inflamma- 
.  tion,  13 

Moist  gangi-ene,  62 

Moles,  916 

MoUities  ossium,  463 

MoUuscum,  912 

Molluscum  fibrosum,  354 

Monteggia's  dislocation  of  hip,  323 

Morbus  coxarius,  493 

Morton's  treatment  of  sjiina  bifida,  522 ; 

fliud,  522 
Mouth,  diseases  of,  625 
Moxa,  935 

Mucous  polypus,   646;  tubercle,  408, 
725 

Mucus,  accumulation  of,  m  tympamun, 

760 ;  ropy,  in  cystitis,  776 
Mulberrj'  calculus,  814 
Multilocular  cystic  tumours,  351 
Mumps,  orchitis  after,  847 
Muscles,  atrophy  of,  531 ;  progi-essive, 

531 ;  diseases  of,  524 ;  inflammation 

of,  525 ;  ruptm-e  of,  208,  524 ;  tumoiu-s 

of,  533 
Myeloid  tiimom-,  373,  452 
Mj-oma,  366 
Myxoedema,  901 
Myxoma,  357 


N^Yus,   360 ;    degeneration   of,    364 ; 

enucleation  of,  361 ;  of  lip,  625 ;  of  the 

tongue,  655 
Nails,  ingi-owing,  926  ;  avulsion  of,  927 ; 

psoriasis  of,  926 
Nasal  bones,  fracture  of,  185  ;  polypus, 

646; 

Nasal  douche,  644 

Naso-pharyngeal  polypus,  648 

Navel,  see  Umbilicus 

Neck,  gunshot  wounds  of,  339  ;  iniuries 

of,  193  ^ 
Neck  of  femur,  fractlu-e   of,  288 ;  of 

humerus,  fracture  of,  253  ;  of  scapula, 

fractm-e  of,  261 
Necrosis,  445  ;  acute,  434  ;  central,  446 ; 

operations  for,  447 ;   fracture  fi-om, 

449;   without   suppiu-ation,  446;  of 

bones  of  skull,  145 
Necrotic  caries,  442 
Needle,  aneurism,  99 
Needle,  in  hand,  246 
Nelaton's  operation  for   harelip,  615 ; 

probe,  335  ;  test  for  dislocation  of  hip, 

496  ^ 
Nephralgia,  calculous,  765 
N  ephrectomy,  7 68 


Nephritis,  765  ;  clu-onic,  769 

Nephro-lithotomy,  766 

Nephroraphy,  76*9 

Nerve-stretching,  74,  555 

Nerves,  suture  of,  247,  551  ;  wounds  of, 

550 ;  cranial,  injuries  of,  167 
Nervous  aphonia,  748 ;  deafness,  762 ; 

diseases,  388;  dysphagia,  662 
Nettlerash,  903 

Neuralgia,  552  ;  of  breast,  887  ;  of  joints, 

492 ;  of  scars,  427 
Neuralgic  ulcers,  425 
Neurectomy,  553 
Neuroma,  306  ;  false,  554 
Neiiromimesis,  368 
Neurotomy,  553 

Nipple,  epithelioma  of,  897 ;  eruptions 
of,  897 ;  inflammation  of,  897 ;  mal- 
formations of,  897  ;  retraction  of,  894 ; 
tumours  of,  898 

Nitric  acid,  treatment  of  piles  by,  716 

Nitrous  oxide,  943 

Nodes,  433 

Nodosity  of  joints,  488 

Noma  vulvae,  70 

Non-infecting  chancre,  400 

Nose,  absence  of,  640  ;  diseases  of,  639  ; 
foreign  bodies  in,  184  ;  malformations 
of,  640 ,  operation  for  restoration  of, 
947  ;  plugging  of,  641 

Oblique  inguinal  hernia,  702 
Obstruction  of  intestine,  664 ;  operations 
for,  670 

Obturator  artery,  irregular  distribution 

and  woimd  of,  in  femoral  hernia,  708  ; 

foramen,  dislocation  of  hip  into,  320 ; 

hernia,  711 
Occlusion  of  arteries,  561 
Odontoid  process,  displacement  of,  in 

diseased  spine,  515 
Odontomes,  631 
(Edema,  3 

CEdema  of  scrotum,  860 

CEdematoiis  ulcers,  425 

(Esophagostomy,  207 

CEsophagotomy,  205  ;  mternal,  663 

CEsophagus,  foreign  bodies  in,  204 ;  pouch 
of,  661 ;  strictm-e  of,  662 

Olecranon,  fractures  of,  260 

Omental  sac  in  hernia,  695 

Omentum,  adhesions  of,  in  ovarian 
disease,  881 ;  protrusion  of,  from 
wound,  228  ;  treatment  of,  in  strangu- 
lated hernia,  697 

Onychia,  926  ;  syphilitic,  926 

Oophorectomy,  875 

Open  wounds,  23 

Operative  sm-gery,  939 

Optic  nerve,  injuries  of,  167 

Orbit,  pulsating  tumours  of,  585  ;  wound 
of,  149 

Orbital  aneurisni,  585 

Orchitis,  847  ;  chronic,  849  ;  syphilitic, 
850  ;  tubercidar,  851 

Organisation  tiom  inHammation,  20  ;  of 
blood,  22 
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Orgauisod  irritants,  a  cause  of  intlaiu- 

mation,  10 
OrthopiL'tlic  surgery,  r)3i 
Os  calcis,  diseases  of,  504 ;  excision  of, 

983  ;  subperiosteal,  984  ;  fracture  of, 

313 

Ossification  of  arteries,  560 
Os  iiteri,  excision  of,  875 
Osteo-aneurism,  455 
Osteo -arthritis,  488 
Osteomalacia,  4G3 
Osteo-niyelitis,  436 
Osteoplastic  staphyloraphy,  G21 
Osteoplasty,  946 
Osteo-phlebitis  of  slaiU,  145 
Osteoporosis,  470 

Ostitis,  429 ;  deformans,  432 ;  of  bones 

of  skull,  145 
Otis's  operation  for  strictiu'e,  807 
Otorrhcea,  755 

Outer  table  of  skull,  fr-actm'e  of,  147 
Ovariotomy,  880  ;  antise^jtic,  882  ;  mor- 
tality of,'  882 
Ovary,  cystic  tumour  of,  876  ;  hernia  of, 

679 ;  tumom's  of,  876  ;  mahguant,  883 
Ox  aorta  for  ligature  of  arteries,  101 
Oxalate  of  lime  calculus,  814 ;  deposit  in 

urine,  812 
Ozsena,  644 


Pain,  inflammatory,  11 

Palate,  fissiure  of,  618 

Palmar  arch,  wound  of,  246  ;  fascia  con- 
tracted, 544 ;  ganghon,  530 

Papilloma,  367 

Papular  eruptions,  909 

Paracentesis  abdominis,  676 ;  of  the 
intestine,  677  ;  pericardii,  217 ;  tho- 
racis, 219 ;  in  ovarian  dropsy,  879 

Paraffin  sx^lints,  931 

Paralysis  of  bladder,  808 ;  infantum, 
497,  532;  pseudo-hypertrophic,  532; 
infantile,  of  hip,  497 

Paraphimosis,  394 

Paronychia,  526  ;  tendinosa,  526 

Parostosis,  131 

Pan'ot's  nodes,  414 

Partial  dislocation  of  shoulder,  277 

Passive  congestion,  2 

Pasteboard  splint,  932 

Patella,  dislocation  of,  324 ;  enlarged 
bursa  of,  526 ;  firactm-e  of,  transverse, 
305  ;  imion  of,  308  ;  vertical,  or  Y- 
shaped,  309  ;  compoimd,  309 

Pelvis,  deformity  of,  in  rickets,  466 ; 
dislocations  of,  238  ;  fractures  of,  235  ; 
injuries  of  the,  235 

Pemphigus,  906 ;  syphilitic,  900 

Pendulous  growths  oji  synovial  mem- 
brane, 480 

Penile  listula,  803 

Penis,  aflections  of,  862 ;  amputation  of, 
863 ;  cancer  of,  862 ;  gangrene  of, 
865  ;  ligature  of,  243  ;  persistent  pria- 
pism of,  864  ;  wounds  of,  243 

Perforating  disease  of  foot,  921 


Perforation  of  bowel  in  hernia,  681 ;  of 

membrana  tympani,  756 
Pericardium,  wounds  of,  216 ;  pai-acen- 

tesis  of,  217 
Perinieal  liernia,  714  ;  lithotomjs  826 ; 

lithotrity,  828  ;  section,  799 
Periuico,  hstula  in,  790,  802  ;  abscess  in, 

790,  801 

Perinseiim,  injuries  of,  242,  342  ;  rupture 
of  female,  868  ;  operation  for,  870 

Periosteal  abscess,  434 

Periosteum,  transplantation  of,  946 

Periostitis,  432  ;  acute  diffuse,  434 

Periostitis  of  meatus  of  ear,  755 

Peripheral  sarcoma  of  bone,  453 

Peritonitis  after  hernia,  099 

Perreve's  instrument  for  forcmg  a  stric- 
tin"e,  805 

Petecliite,  903 

Petit's  tom'niquet,  944 

Phagedsena,  68 

Phagedsenic  chancre,  401 ;  ulcers,  68 
Phalanges  of  hand,  dislocation  of,  286 ; 

fracture  of,  266  ;  of  foot,  dislocation  of, 

332 ;  fr'actures  of,  314 
Pharyngeal  abscess,  514 
Pharyngitis,  661 

Pharynx,  diseases  of,  661 ;  tumours  of, 

661 ;  malformations  of,  661 
Phimosis,  congenital,  864 ;  gonoiThceal, 

394 ;  syi)hilitic,  401 
Phlebitis,  605 
Phlebolithes,  604 
Phlegmatic  form  of  scroftila,  385 
Phlegmonous  erysii)elas,  57 
Phlyzacious  pustules,  526,  907 
Phosphatic  calcuh,  814  ;  deposit  in  urine, 

812 

PhosiDhoriis  necrosis,  630 

Phrenic  hernia,  713 

Phthisis  larj-ngea,  743 

Pigmentar}'  sarcoma,  371 

Pigment  cells,  changes  in,  in  uiflamma- 

tion,  8 
Piles,  715 

Pfrogoff  s  amputation,  963 

Pituitary  membrane,  thickening  of,  643 

Pitja-iasis,  911 ;  syphilitic,  903  ;  versi- 
color, 919 

Plaster  of  Paris  splints,  932 

Plastic  operations,  946 

Phca  Polonica,  920 

Plugging  the  nose,  641 

Pnemnocele,  215 

Pnemnothorax,  212 

Poisoned  wounds,  79 

Polit/.er's  method  of  mflathig  the  tym- 
panum, 758 

Polypus  of  ear,  760;  naso-pharyngeal. 
648 ;  of  nose,  646  ;  malignant,  650  ;  of 
rectum,  723  ;  uteri,  873 

Pompholyx,  906 

Popliteal  artery,  aneimsm  of,  598  ;  rup- 
ture of,  93 
Pon-igo,  908 

Port-wine  injection  in  hydrocele,  842 
Post-mammai-y  abscess,  886 
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Potassa  lusa,  98G 

Potassa  cnuu  calce,  935 

Pott's  disease,  508  ;  fi-acture,  325  ;  puffy 

tumour,  146 
Pouch  of  cKsophagus,  661 
Predisposing  causes  of  inflammation,  11 
Pressm'e,  in  clu'onic  inflammation,  20  ; 

for  arresting  ha3morrhage,  109 
Priapism,  persistent,  864 
Primary  imion,  24  ;  traumatic  fever,  28  ; 

calcification  of  arteries,  559 
Probang,  oesophagus,  205 
Projectiles,  modern,  wounds  caused  by, 

333 

Prolapsus  ani,  719 ;  uteri,  871 
Proliferous  cysts,  351 
Proptosis  ocuh,  585 

Prostate,  affections  of,  779  ;  abscess  of, 
779 ;  enlargement  of,  781 ;  htemorrhage 
from,  781 ;  mflammation  of,  779 ; 
malignant  disease  of,  784 ;  division 
of,  in  hthotomy,  824 

Prostatic  calculi,  836 ;  haemorrhage,  781 ; 
catheter,  783 

Prostatitis,  acute,  779 ;  chronic,  780 

Prostration  with  excitement,  113 

Prurigo,  910 

Prm-itus  ani,  723  ;  scroti,  910  ;  vulvae, 
910 

Pseudarthrosis,  134 

Pseudocalculi,  815 

PseudohypertroiDhic  i^aralysis,  532 

Psoas  abscess,  511 ;  diagnosis  of,  from 
hernia,  709 

Psoas,  enlarged  bursa  of,  497 

Psoriasis  of  nails,  92G ;  syphihtic,  911 ; 
of  tongiie,  653 

Psydi'acious  pustules,  907 

Pubes,  dislocation  of  hip  on,  321 ;  punc- 
ture of  bladder  above,  784,  798 

Pudendal  hernia,  714 

Puffy  tmnoiu:  of  Pott,  146 

Pulleys,  use  of,  m  dislocation,  276 

Pulpy  degeneration  of  synovial  mem- 
brane, 475 

Pulsating  tumom*  of  bone,  455 

Punctm-e  of  bladder  above  the  pubes, 
784,  798 ;  from  the  rectiim,  797 

Punctured  woixnds,  23 

Pm-pura,  903 

Pus,  38  ;  kinds  of,  38 

Pustular  eruption,  907 

Pustule,  malignant,  88 

Putrefaction,  10  ;  prevention  of,  33 

Puzzle-toy,  use  of,  in  reduction  of  dislo- 
cation of  thumb,  285 

Pyemia,  49 ;  chronic,  51 

Pyelitis,  calculous,  765 

Pylorus,  resection  of,  675 

Pyogenic  membrane,  39 

Quilled  suture,  984 
Quinsy,  627 

Eabies,  85 

Eadial  artery,  ligature  of,  591 


Radical  cure  of  hernia,  689  ;  of  umbilical 
hernia,  711;  of  hydrocele,  842 

Eadius,  dislocation  of,  at  elbow,  282  ; 
fractm'e  of,  262 

Railway  injimes,  -181 

Ranula,  626 

'  Rajud  '  compression  in  aneurism,  577 
Rapid  dilatation  of  strictme,  795 
Rashes,  902 

Reaction  after  collapse,  113 

Reactionary  haemorrhage,  105 

Rectal  lithotomy,  826 

Rectangular  lithotomy  staff,  823 

Rectotomy,  727 

Recto-urethral  fistiUa,  825 

Recto-vaginal  fistula,  825,  872 

Recto-vesical  fistula,  825 

Rectum,  diseases  of,  715  ;  excision  of, 
731 ;  foreign  body  in,  245  ;  imper- 
forate, 736  ;  malformation  of,  733  ; 
palpation  of,  678  ;  pvmctiu-e  of  bladder 
from,  797  ;  stricture  of,  725  ;  wound 
of,  244  ;  in  lithotomy,  824  ;  see  also 
the  varous  affections,  as  Fistula; 
Polijims 

Recurrence  of  cnculation  after  ligatm'e, 
105 

Recm'rent  haemorrhage,  105 
Red-gum,  909 

Redness  in  inflammation,  13 

Reduction  of  dislocation,  see  Slioulcler, 
Hii),  &c. ;  of  hernia,  683  ;  '  en  masse,' 
684,  697 

Refractm'e  of  bone,  137 

Relaxed  uvula,  629 

Renal  hsematuria,  769 

Repair  after  hgatme  of  artery,  100 

Resection,  see  Excision 

Resection  of  rib  in  empyema,  221 ;  of 
tendon,  537  ;  of  tarsal  bones  in  talipes, 
544 ;  of  portions  of  tlie  alunentary 
canal,  675,  701 

Residual  abscess,  41 

Resilient  strictures,  803 

Resolution  of  inflammation,  8 

Rest  in  inflammation,  15  ;  m  treatment 
of  wounds,  33  ;  m  treatment  of  aneu- 
rism, 571 

Retained  testis,  839  ;  hernia  with,  703, 
839 

Retention  of  urme,  782,  807  ;  after  litho- 

trity,  836  ;  spasmodic,  807 
Retention  cysts,  349  ;  of  breast,  888 
Retraction  of  nipple,  894 
Retractors  in  amputation,  950 
Retroclusion,  form  of  acupressure,  107 
Retrogression,  in  inflammation,  20 
Rheumatic  gout,  488 
Rheumatism,  gonorrhceal,  395 
Rheumatoid  arthritis,  488 
Rhinolithes,  641  « 
Rhinoplasty,  947 
Rhinoscopy,  641,  739 
Ribs,  fractm-e  of,  208  ;   dislocation  of, 

213  ;  resection  of,  221 
Richardson's  spray-jn'oducer,  935 
Rickets,  466  ;  operations  for,  469 
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Eickety  delbnnities,  547 

Eigors,  3U  ;  urethral,  71)8 

Eingworm,  90li 

Eodent  ulcer,  42ii 

Eopy  luucns,  776 

Eoseola,  'J02  ;  sjphilitic,  408,  008 

Eouge's  oijeration  for  ozana,  645 

Eound-celletl  sarcoma,  369 

Eni^ia,  907  ;  syphilitic,  907 

Enpture,  see  Hernia 

Eupture  of  aneurism,  509  ;  of  artery,  93  ; 
of  bladder,  239,  791  ;  fi-om  distension, 
791  ;  of  diaphragm,  713  ;  of  heart, 
218;  of  intestines,  223  ;  by  taxis,  684; 
of  kidney,  226  ;  of  liver,  225  ;  of  lung, 
219 ;  of  membrana  tympani,  756 ;  of 
permasum,  868;  of  spleen,  225;  of 
stomach,  223;  of  stricture,  804;  of 
tendons,  524 ;  of  trachea,  198 ;  of 
ui-eter,  220 ;  of  urethra,  241  ;  of 
vagina,  244 


Sac,  hernial,  679 ;  hydrocele  of,  843  ; 

laceration   of,   683 ;    omental,   695 ; 

operation  for  hernia,  external  to,  693  ; 

strangulation  of  hernia  by,  694 
Sacro-iliac  disease,  503 
Salicj'lic  acid  as  an  antiseptic,  34 
Salivary  calciilus,  627  ;  fistula,  183 
Salter's  swing  for  the  leg,  312 
Sangi;ine  form  of  scrofiila,  385 
Sanguineous  cysts,  350 
Saphena  ^  ein,  varix  of,  diagnosis  of,  from 

hernia,  709 
Saprjemia,  40 

Sarcocele,  simple,  849  ;  syiDhihtic,  850  ; 
tubercular,  851 

Sarcoma,  369 ;  aveolar,  371 ;  giant- 
celled,  373  ;  mixed-celled,  373  ;  mye- 
loid, 373 ;  pigmentary,  371 ;  round- 
celled,  369;  si)indle-celled,  370;  in 
bone,  452  ;  breast,  892  ;  of  tonsil,  629 

Sarcoma,  changes  in,  373  ;  chnical  cha- 
racters of,  874;  prognosis  of,  375 

Sarcoptes  hominis,  919 

Sayre's  plaster  jacket  for   disease  of 

_  spine,  513  ;  jury  mast,  510 

Scab,  union  under,  25 

Scabies,  919 

Scalding  in  gonorrhoea,  393 

Scalds,  115  ;  of  larynx,  117,  203 

Scales,  see  Squamous 

Scalp,  congenital  cysts  of,  352 ;  con- 
tusion of,  142 ;  'erysipelas  of,  144 ; 
sebaceous  tumours  of,  349;  wounds, 
143 

Scalp  wounds,  complications  of,  144 
Scalp  bandage.  929 

Scai)nla,  excision  of,  908  ;  fracture  of, 
^  251 ;  of  neck  of,  251 
Scar,  see  Cicatrix 
Scarification,  17 

Scarlet  fever,  disease  of  tymi)anum  in, 
760 

Sciatic  notch,  dislocation  of  hip  into,  317 
Scin-hus,  877  ;  of  breast,  892 


Scissors  lor  skin-grafting,  45 

Scoop,  litliotomy,  824 

Scorbutic  ulcers,  421 

Scorbutus,  908 

Scott's  bandage,  475 

Scrofula.  882;  in  bone,  450;  see  also 
Slruma  ;  Strumous 

Scrofulous  orchitis,  851 

Scrotal  hernia,  701  ;  truss,  686 

Scrotimi,  cancer  of,  861 ;  dermal  tumours 
of,  802  ;  elephantiasis  of,  860 ;  hydatids 
in,  802  ;  infiammation  of,  860  ;  injm-ies 
of,  242  ;  innocent  tumours  of,  862 

Scurvy,  904 

Sebaceous  tumours,  349 
Secondary  calcification  of  arteries,  559  ; 
deposits,  49;  haemon-hage  ■  after  hga- 
ture  of  artery,  102,  560,  573  ;  hemor- 
rhage m  diseases,  104 ;  syphihs,  407  ; 
treatment  of,  410;  traumatic  fever, 
28  ;  union,  20 

Semilmiar  cartilages,  dislocation  of,  324 

Senile  gangrene,  69  ;  scrofula,  387 

Separation  of  epiphyses,  123;  lower 
epiphysis  of  femur",  304;  upper  epi- 
physis of  femm-,  295  ;  lower  epiphysis 
of  humerus,  258 ;  upper  epiphysis  of 
humerus,  256 

Sepsin,  10 

Septicffimia,  47 

Septiim  nasi,  diseases  of,  040 

Sequestrum,  445 

Serocystic  tumom-  of  breast,  891 

Serous  cysts,  350 ;  of  breast,  889 

Serous  form  of  scrofula,  385 

Serpent-bites,  81 

Setons,  935;  m  hydrocele,  843;  in  im- 
united  fr-actm-e,  136 

Setting  fr-actnres,  125 

Sexual  hypochondriasis,  850 

Shackles  for  lithotomy,  821 

Shingles,  the,  905 

Shock,  112 

Shoe  for  varus,  541 

Shortening  in  hip-disease,  490 

Shoulder,  amputation  at,  952;  diseases 
of,  505 ;  dislocation  of,  209 ;  with 
fr-acture,  273;  excision  of,  900;  sub- 
periosteal method,  907 ;  gunshot 
M-omids  of,  344 

Signorini's  tourniquet,  576,  944 

Silk  ligatiires,  101 

Silver- stain,  910 

Silver  sutures,  983 

Sunple  ulcer,  419 

Sinus,  41 

Skm,  eruptions  of,  902 ;  diseases  of  ap- 
pendages of,  920 

Skin-grafting,  44 ;  scissors  for,  45 

Skull,  deformity  of,  in  rickets,  409; 
fractures  of,  140 ;  of  base  of,  149 ;  of 
outer  table,  147 

Sloughing,  ()2 

Slougliing  chancre,  402 

Smith's,  Mr.  II.,  clamp  for  piles,  717 

Smith's  gag  for  stajihyloraphy,  018 

Snake- biles,  81 
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Snuffles,  the,  414 
Soft  sore,  400 
Soot-cancer,  861 
Sore-tliroat,  syphilitic,  409 
Sounding  for  stone,  817 
Sounds,  forms  of,  for  stone,  818 
Spasmodic  retention  of  lu'ine,  807  • 
Spasmodic  strictiu-e,  807 
Spasms  in  gonorrhoea,  395 
Spec;ilnm,  laryngeal,  738 
Spermatic  canal,  tumours  of,  859 
Spermatorrhoea,  85(5 
Spica  bandage,  929 
Si)ina  bifida,  521 

Spinal  abscess,  509,  511;  instniments, 
513 ;  injm-ies  of  railway  collisions, 
181 ;  meningocele,  521 

Spinal  meningitis  or  myelitis,  181 

Spmdle-celled  sarcoma,  370 

Spine,  ankylosis  of,  520 ;  cancer  of,  520 ; 
concussion  of,"18p  ;  curvatm-e  of,  509- 
520;  from  rickets,  467;  disease  of, 
508;  dislocation  of,  175;  fractm-e  of, 
172  ;  gunshot  wounds  of,  338 

Spu-al  bandages,  928  ;  fractm-es,  303 

Spiral  sprmg-truas,  687 

Spleen,  ruptm-e  of,  225 ;  removal  of, 
228 

Splenectomy,  228 

Splints,  126;  265,  313,  498,  931,  978 
Sponge-gi-aftmg,  45 

Spontaneous  cure  of  aneurism,  570  :  frac- 
ture, 471 

Sprains  of  the  back,  172 ;  of  lower  ex- 
tremity, 287 

Spray -producer  for  local  anaesthesia,  939 

Squamous  eruptions,  911 

Staff,  lithotomy,  823 

Stagnation  of  blood,  3 

'  Stammering,'  oesophageal,  662 

Staphyloraphy,  619  ;  osteoplastic,  621 

Starch  bandage,  931 

Stasis,  mtlammatorj-,  6 

Sternal  end  of  clavicle,  fracture  of,  250 

Sterno  -  clavicular  jomt,  diseases  of, 
505 

Sterno-mastoid  muscle,  section  of,  548 

Sternum,  fi-acture  of,  213' 

Stomach,  operation  for  opening  the,  232  ; 
rupture  of,  223;  orifices  of,  dilatation 
of,  676 

Stone,  see  Calculus 

Stone  in  kidney,  766 

Strangulation,  2;  of  hernia,  680;  in- 
ternal, 664 

Strapping,  31 ;  of  wounds,  31 

Stricture  of  bowel,  665  ;  oesophagus,  662  ; 
of  the  rectum,  725 

Stricture  of  m-ethra,  786;  rupture  of, 
804 ;  spasmodic,  807 

Stricture,  seat  of,  in  hernia,  694 

Strophulus,  909 

Struma,  382 

Strumous  diseases  of  joints,  475 ;  hip, 
493  ;  lip,  625  ;  orchitis,  851  ;  ulcers, 
420 

Strychnia-poisoning  and  tetanus,  73 


Stumps,  dressmg  of,  951 
Styptics,  110 

Subastragaloid  amputation,  963 ;  disloca- 
tion, 329 

Subclavian  artery,  aneurism  of,  586  ; 
ligature  of  first  part  of,  587  ;  of  second 
part,  589  ;  of  third  part,  588 

Subclavicular  dislocation  of  shoulder, 
271 

Subcoracoid  dislocation  of  shoulder,  269 
Subcutaneous  ligature  of  nasvus,  362  ; 

method  of  removing  loose  cartilage, 

487  ;  m-etlu-otomy,  807 
Subcutaneous  surgery,  see  Tenotomy 
Subcutaneous  wounds,  23 
Subglenoid  dislocation  of  shoulder,  269 
Sub-luxation  of  jaw,  191 
Subpectoral  abscess,  208 
Subperiosteal  excision,  436,  967, 970,  975, 

984  ;  of  fractm-e,  130 
Subspinous  dislocation  of  shoulder,  272 
Sudamina,  904 

Sulphuric  acid  treatment  of  disease  of 

bone,  445 
Suppression  of  urine,  770 
Suppuration,  see  Abscess,  Pus  ;  beneath 

the  skull,  146 
Suppuration,  visceral  disease  from,  63 
Supracoracoid  dislocation  of  shoulder, 

272 

Suprapubic  lithotomy,  827 
Suprasternal  dislocation  of  clavicle,  268 
Surgical  kidney,  789 
Surgical  neck  of  humerus,  fractm-e  of, 
254 

Suspensory  bandage,  930 

Suture  of  bowel  m  herniotomy,  696 

Sutures,  32,  136,  194,  933  ;  buried,  32 ; 

continuous,   933 ;   interrupted,   933 ; 

quilled,  934  ;  twisted,  934 
Sutm-es  in  scalp-wounds,  144 ;  in  cut 

throat,  194;  Jobert's,229  ;  Lembert's, 

229 

Suturing  fractured  patella,  307 
Swelling  in  inflammation,  13 
Swmgs  for  fracture,  126,  312 
Sycosis,  918 

Syme's  amputation,  961 ;  operation  for 

stricture,  803 
Synovial  membrane,  pulpy  degeneration 

of,   475 ;  pendulous   gi-owths  fi-om, 

480 

Synovitis,  472 ;  abscess  after,  474 ; 
chronic,  475 

Syphilis,  400,  403 ;  congenital,  413  ;  con- 
stitutional, 403 ;  definition  of  term, 
400 ;  derived  from  the  f(ttus,  417  ; 
infantile,  413;  secondary,  407;  tertiary, 
411 

Syphihtic  affections  of  bone,  412,  451 ; 
of  glands,  409;  of  larynx,  743;  of 
meatus  of  ear,  756  ;  of 'tongue,  054  ; 
deafness,  701 ;  eruptions,  408,  412 ; 
see  also  the  names  of  the  various 
eruptions,  as  Lichen;  fever,  407; 
onychia,  926;  orchitis,  850;  sore- 
tliroat,   409 ;    stricture,   787 ;  teeth, 
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416  ;  ulcers,  421,  650  ;  of  the  rectum, 
727 

Sj'ringo-myelocele,  521 

T-BANDAllE,  930 

Tagliacotian  operation,  948 

Talipes,  calcaneoxis,  542 ;  cavuK,  548 ; 

etpiinus,  537  ;  valgus,  541 ;  varus,  538 
Tapi^ing  the  abdomen,  676  ;  for  ovariaii 

dropsy,  879 ;  for  hydrocele,  841 
Tarsus,  diseases  of,  505 ;  dislocation  of, 

331 ;  excision  of  entire,  984  ;  fractiires 

of,  313 

Taxis  of  hernia,  082  ;  accidents  in,  684 ; 
forcible,  683 

Teale's  amputation,  960 

Teeth,  syphilitic,  416 

Temperature  in  erysipelas,  56  ;  hectic, 
■52  ;  hysteria,  391 ;  inflammation,  13, 
28 ;  injiu'ies  of  head,  156 ;  of  spine, 
174;  disease  of  joints,  493;  pj'semia, 
50 ;  tetanus,  76  ;  traumatic  encepha- 
litis, 164 ;  fever,  27 

Tenacula,  105,  106;  Liston's,  100; 
Assalini's,  100 

Tendo  Achillis,  division  of,  534,  538 ;  in 
fracture  of  the  leg,  313  ;  resection  of, 
537  ;  rupture  of,  524 

Tendons,  dislocation  of,  525  ;  inflamma- 
tion of  sheaths  of,  525  ;  rujDture  of, 
524  ;  suture  of,  247 

'  Tenosinite  crepitante,'  525 

Tenotomy,  534  ;  in  fracture  of  leg,  313 

Teno-synovitis,  525 

Tertiary  syphilis,  411 

Testicle,  abnormal  position  of,  842 ;  ab- 
sence of,  839 ;  affections  of,  839 ; 
cancer  of,  854  ;  congenital  malforma- 
tions of,  839 ;  cj-stic  disease  of,  853  ; 
en  chondroma  of,  854  ;  foetal  remains 
in,  840  ;  injuries  of,  243  ;  inversion  of, 
840  ;  removal  of,  855  ;  retained,  839  ; 
sarcoma  of,  854  ;  hernia  with,  703, 839 

Testis,  hernia,  850 

Tests  for  calculi,  815 

Tetanus,  71 ;  idiopathic,  72 

Thickening  of  pitmtary  membrane,  043 

Thigh,  amputation  of,  958  ;  jfracture  of, 
see  Femur 

Thomas's  splint  for  hip-disease,  499 

Thompson's  lithotrite,  829 ;  urethrotome, 
806 

Thoracentesis,  219 

Thoracic  aneurism,  579 

Thorax,  foreign  bodies  in,  215 

Throat-deafness,  758 

Thrombi,  artificial,  23;  changes  in,  604; 

organisation  of,  100  ;  mixed,  604  ;  red, 

603  ;  white,  003 
Thrombosis,   6,  561,  603 ;  connection 

with  jjyffimia,  49 
Thrush,  the,  414 

Thudichum's  method  of  washing  out 

the  nose,  044 
Thumb,  amputation  of,  954  ;  dislocation 

of,  284 


Thyroid  arteries,  ligatm-e  of,  584 
Thyroid  body,  diseases  of,  899 
Thp-oid  dislocation  of  hip,  320  ;  hernia, 
711 

Thyrotomy,  746 

Tibia,  fracture  of,  311 

Tiljinl  arteries,  ligatm-e  of,  601 

Tibial  tendons,  division  of,  540 

Tinea,  917  ;  decalvans,  917;  favosa,  918; 
sycosis,  918  ;  tonsurans,  917 

Tinnitus  aurium,  762 

Toe,  amputation  of,  964 

Toe-nail,  ingi-owing,  926 

Tongue,  cancer  of,  655 ;  congenital 
hypertrophy  of,  651 ;  diseases  of,  051 ; 
nffivus  of,  655 ;  tumours  of,  055 ;  re- 
moval of  the,  658;  removal  of  part 
of  the,  657 ;  ulceration  of,  654 

Tongue-tie,  651 

Tonsil,  acute  inflammation  of,  627 ; 
cancer  of,  629 ;  chronic  enlargement, 
628  ;  deafness  with,  758  ;  removal  of, 
628,  629 ;  sarcoma  of,  629 ;  wounds 
of,  628 

Tooth-cysts,  632 

Tooth-tmnours,  631 

Topographical  areas  of  brain,  169 

Torsion  of  arteries,  107 

Torsion,  107  ;  forceps,  108 

Torsoclusion,  forni  of  acupressure,  106 

Toin-niquets,  576,  944 ;  aortic,  955 ; 
Italian,  944 

Trachea,  rupture  of,  198 ;  foreign  bodies 
in,  198 

Tracheotomy,  749,  750 

Transfusion,  111 

Transpatellar  excision  of  knee,  977 
Tranajjlantation  of  bone,  136  ;  of  skin,  946 
Transverse  ligament  of  spine,  ulceration 
of,  515 

Traumatic  fever,  27  ;  gangrene,  61 
Traumatopnoea,  314 
Trephine,  167 

Trephining,  167 ;  for  abscess,  146,  440 ; 
for  blood  beneath  the  skuU,  160  :  for 
depressed  fractiu-e,  149 ;  in  gunshot 
injuries  of  the  head,  337  ;  indications 
for,  168 ;  in  cerebral  tumoiu"s,  623  ;  in 
fracture  of  the  spine,  177 

Trei^hinuig  in  abscess  of  bone,  440 

Trephining  the  spine,  177 

Treve's  method  of  excising  the  knee,  978 

Trichophyton  tonsurans,  917 

Trismus  nascentium,  72 

Trocar  for  ovariotomy,  880 

Trochanter,  fractm-e  of,  295 

True  aneurism,  563 

Trusses,  685  689  ;  measuring  for,  088 

Tubercle,  383  ;  in  bone,  451 

Tubercle,  mucous,  408 ;  bacillxis,  385 ; 
syphilitic,  408,  912 

Tubercular  eruptions,  912 ;  arthritis, 
475  ;  disease  of  synovial  membrane, 
470;  orchitis,  851 

Tuberculosis,  382 

Tubero-cystic  tumour  of  breast,  891 
Tuberosities  of  humerus,  fracture  of,  256 
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Tiibular  aneurism,  564 

Tumours,  347  ;  causes  of,  347  ;  classi- 

lication  of,  347 ;  for  special  forms  of 

tumours  see  their  names,  as  Fatty, 

Sarcoma,  kc. 
Timica  vaginalis,  hydrocele   of,  840; 

loose  bodies  in,  84G  r 
Tuning-fork,  diagnosis  of  diseases  of  the 

ear  hy,  762 
Twisted  sutm-e,  934 

T;^-ing  arteries,  see  Ligature,  also  the 
names  of  the  vessels,  as  Femoral, 
Carotid 

Tying  a  catheter  in  the  bladder,  796 
Tj-miDanum,  affections  of,  756  ;  acute  in- 
flammation of,  759  ;  catarrh  of,  759  ; 
examination  of,  756  ;  mucus  in,  760  ; 
scarlatina  affection  of,  760 ;  polyjii  of, 
760  ;  see  also  Membra/ni  Tymjia/iii 

Ulcerated  cancer,  894 

Ulceration,  42 ;  of  cartilage,  481  ;  cica- 
trices, 426 ;  intestine  in  hernia,  681, 
696 

Ulcers,  419 ;  see  also  their  various 
forms,  as  Eczematotos,  Cancerous;  of 
anus,  722 

Uhia,  dislocation  of,  at  elbow,  282 ;  frac-  ~ 

ture  of,  262 
Ulnar  artery,  ligature  of,  590 
Umbilical  fistula,   678;    hernia,  710; 

truss,  710 

Umbihcus,   vascular  protrusion  fi-om, 

678  ;  ulceration  of,  678 
Uncipression,  109 
Union,  see  Woimds 

Union  of  h-actm-e,  128 ;  of  fracture  of  base 
of  skull,  154  ;  of  ff-actm-ed  patella, 
308  ;  primary,  in  gunshot  injmies, 
333  ;  by  gi-anulatiou,  132  ;  irregular, 
132 ;  delayed,  133  ;  vicious,  137  ;  of 
neck  of  femur,  293 

Unimited  fi-actm-e,  133 

Upper  extremity,  compoimd  fractm-e  of, 
267  ;  mjuries  of,  246 

Upper  jaw,  removal  of,  636 

Urates,  see  Litliates  ;  Uric  acid,  see 
Lithic  acid 

Urea,  decomposition  of,  776 

Ureter,  ruptm-e  of,  226  ' 

Urethra,  affections  of,  785  ;  calculus  m, 
837  ;  foreign  body  in,  245  ;  malforma- 
tion of,  785 ;  rupture  of,  241 ;  stricture 
of,  786  ;  of  female,  808  ;  vascular  tu- 
mour of  female,  867 

Urethral  fever,  793 ;  hsematuria,  769  ; 
hiEmon-hoids,  867 

Urethrotomy,  external,  803 ;  internal, 
806 ;  subcutaneous,  807 

Urinary  abscess,  790  ;  deposits,  811 

Urme,  nicontinence  of,  809  ;  retention 
of,  782,  808;  extravasation  of,  7!)0; 
suppression  of,  770 

Urticaria,  903 

Uterus,  cancer  of,  875;  fibroid  tumour 
of,  873 ;  softened,  878 ;  injm-ies  of, 


244 ;  polypus  of,  873 ;  prolapsus,  871 ; 
removal  of,  874 
Uvula,  relaxed,  629 


Vaccination,  938 ;  secondary,  938;  syphi- 
lis communicated  by,  417  ;  of  mevus, 
362 

Vaccino-syiihilis,  417 

Vagina,  foreign  body  in,  245  ;  imper- 
forate, 866  ;  injm-ies  of,  244  ;  oblitera- 
tion of,  872 

Vagmal  cystocele,  713,  871 ;  fistulaj,  871 
hernia,  713 

Valsalva,  treatment  of  anemism,  571 

Vanzetti,  his  method  of  uncipression,  109, 
247 

Vapour-bath,  741  ;  mercurial,  406 
Varicocele,  857  ;  operations  for,  858 
Varicose  anem-ism,  565 ;  ulcers,  425 ; 

veins,  606  ;  operation  on,  608 
Varix,  aneurismal,  565  ;  arterial,  565 
Vascular  tumour,  359  ;  of  urethra,  867 
Vault  of  the  skull,  fractm-e  of,  146 
Vegetations,  gonorrhoeal,  399 
Vems,  diseases  of,  603 ;  entrance  of  air 

into,  95  ;  injmies  of,  95 
Veins  of  diploe,  inflammation  of,  145 
Ventesection,  937 

Venereal  disease,  393 ;  warts,  921  ;  see 

also  Syphilis ;  Syphilitic 
Venomous  animals,  bites  of,  81 
Venous  anem-ism,  607 
Venous  hsemorrhage,  96 
Ventral  hernia,  227,  712 
Verruca  necrogenica,  80 
Vertebras,  see  Spine 
Vesical  hsematm-ia,  769 
Vesico-intestinal  fistula,  778 
Vesico-prostatic  calculus,  836 
Vesico-vaginal  fistula,  872 
Vesiculfe  seminales,  affections  of,  859 
Vesicular  eruptions,  904 
Vibices,  903 

Vicious  union  of  fracture,  137 
Viemia  paste,  935 

Villous  tumour,  381 ;  of  bladder,  772  ;  of 

rectum,  724 
Viscera,  abdominal,  wounds  of,  227 
Visceral  affections,  syphihtic,  412 
Vitihgo,  917 

Vocal  cords,  excision  of,  747 ;  paralysis 

of,  748  ;  tumours  of,  745 
Volvulus,  665  ;  treatment  of,  669 
Vulva,  cancer  of,  868  ;  iujm-ies  of,  243 


Wardrop's  operation  for  aneiu-ism,  581 
Warm  batli  in  strangulated  hernia,  683 
Warts,  921 ;  dissection,  80  ;  venereal,  921 
Warty  tumour  of  cicatrix,  428 
Watery   discliarge  in  fractures  of  the 
skull,  152 

Watson's  splints  for  excision  of  the  knee, 
980 

Wax,  accumulation  of,  755 
Weak  ulcers,  425 
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"\V ebbed  fingers  nnd  toes,  94!) 

^\'eigllt,  extension  by,  in  ft-actui'ed  femur, 

•2<jy  ;  in  disease  of  hip,  498 
Wet-nnrses,  infection  of  infants  with 

sj-jihilis  from,  417 
"\^'heelhouse's  operation  for  stricture,  801 
^^'llitehead's  method  of  removing  the 

tongue,  659  ;  operation  for  inles,  719 
"SYliitlow,  52G 

'  Wind-contusions,'  gunshot,  334 
Windpipe,  foreign  bodies  in,  198 ;  see 

also  Trachea — Cut  Throat 
Wire-treatment  of  aneiu-ism,  579 
Women,  gonorrhoea  in,  398 ;  stone  in, 

837  ;  siu'gical  diseases  of,  866 
Wool-sorters'  disease,  88 
Wounds.  21,  23  ;  union  of,  immediate  or 
l^rimary  adhesion,  24 ;  by  first  inten- 
tion, 24  ;  suppurative,  or  second,  26  ; 
third,  27  ;  imder  a  scab,  25 ;  treat- 


ment, 29  ;  drainage  of,  32  ;  poisoned, 
79  ;  of  arteries,  97  ;  of  bones,  128  ;  of 
veins,  97 ;  see  also  the  names  of  the 
various  organs 
Wrist,  amputation  at,  954 ;  diseases  of, 
506 ;  dislocation  of,  283 ;  excision  of, 
972 

Wryneck,  548 ;  hysterical,  549 


Xanthic  oxide,  812,  814 
Xez-oderma,  920 


Yaws,  916 

Yellow  tubercle,  383 


ZosTEE,  herpes,  or  zona,  905 
Zygoma,  fracture  of,  185 
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A  DICTIONARY  of  PRACTICAL  SURGERY.   By  Vabious  British  Hospital  Surgeons. 

Edited  by  Chmstophhr  Heath,  F.R.O.S.,  Hulme  Professor  of  Clinical  Surgery  iu  TJniyersity  College,  London, 
Surgeon  to  University  College  Hospital;  Member  of  the  Couacil  and  Courc  of  Examiners  of  the  Eoyal  College 
of  Surgeons  of  England.  In  2  vols,  comprising  l,86i  pages.  Second  Edition.  Royal  8ro.  price  32i.,  bonnd  in 
cloth  ;  or  in  halt-morocco,  marbled  edges,  42i. 


'Altogether  the  work  is  a  credit  to  the  energy  of 
authors,  editor,  ami  publisher,  and  will  rank  highly 
wherever  British  Surgery  is  consulted,  and  wherever  the 
English  language  is  understood.  All  its  contribut  irs  are 
to  be  congratulated  upon  its  appearance.' 

British  Medical  Journal. 


'  The  Dictionary  will  stand  undoubtedly  as  one  of  the 
most  trustworthy  works  of  reference  iniblished  iu  modern 
times  upon  practical  surgery,  and  will  form  a  valuable 
and  almost  essential  occupant  of  the  practitioner's 
library.'  London  Medical  Recoiid 


An  INDEX  of  SURGERY :  being  a  Concise 
of  Surgerv,  for  the  Use  of  Senior  Students  and  others. 
Hospital,"aud  to  the  Surgical- Aid  Society.  Fourth 

'Will  prove  truly  valuable,  and  will,  we  trust,  for 
many  years  be  kept  up  to  the  imperious  demands  of 
surgical  progress.  The  system  of  arrangement  is  just 
what  the  system  in  such  a  publication  should  ever  be, 
purely  alphabetical,  and  the  text  is  written  in  as  elegant 
and  intelligible  English  as  can  be  expected  in  condensa- 
tions and  abridgments.'— British  Medical  Jour.val. 

'  Mr.  Keetley's  work  fills  a  gap  that  has  long  existed 


Classification  of  the  Main  Facts  and  Tlieories 
ByC.  B.  Keetlet,  F.R.O.S.,  Surgeon  to  the  West  Loudon 
dition.    Crown  8vo.  10s.  6(7. 

in  the  educational  literature  of  surgery.  Previous 
attempts  have  been  made  to  produce  a  book  of  the  same 
character,  but,  compared  with  tlie  ''Index,"  they  have 
all  been  crude  and  ineffectual.  We  heartily  congratulate 
Mr.  Keetley  on  his  performance,  and  as  heartily  thank  him 
for  conferring  a  real  boon  on  medical  students  by  this 
much-needed  and  excellently  executed  aid  to  the  study 
of  surgery.'— Medical  News. 


The  SURGERY  of  DEFORMITIES.  A  Manual  for  Students  and  Practitioners.  By  Noble 
Smith,  P.R.C.S.  Edin.,  L.R.C.P.  Loud.,  Surgeon  to  the  All  Saints'  Children's  Hospital  ;  Senior  Surgeon  and 
Surgeon  to  the  Orthopfedic  Department  of  the  Farringdou  Dispensary,  and  Orthopfedic  Surgeon  to  the  British 
Home  for  Incurables.    With  118  Illustrations.    Crown  8vo.  10s.  6(/. 


•  The  woodcuts  show  very  practically  the  points  which 
they  are  intended  to  illustrate,  and  materially  help  the 
reader.  We  can  recommend  this  as  one  of  the  most 
practical,  useful,  and  able  handbooks  of  Orthopjedic 
Surgery.  It  is  one  which  will  be  alike  popular  and  useful 
with  practitioners  and  students,  and  establishes  for  its 


author  a  high  position  in  the  department  of  science  an 
practice  which  his  handbook  illustrates.' 

Briti.sh  Medical  Journal. 
'  Tills  is  a  sound  practical  guide  to  the  treatment  of 
bodily  deformities,  based  evidently  upon  personal  obser- 
vation and  experience.  .  .  .  We  can  cordially  recommend 
the  work  as  a  guide  to  busy  practitioners,  who  will  find 
in  it  just  what  they  want  clearly  set  forth  and  illustrated .' 

London  Medical  Record. 


ANTISEPTIC  SURGERY  :  its  Principles,  Practice,  History,  and  Kesults.   By  W. 

WAT.SON  Cheynb,  M.B.,  F.R.C.S.,  Assistant-Surgeon  to  King's  College  Hospital,  aud  Demonstrator  of 

Surgical  Pathology  in  King's  College.    With  145  lUustrations.    8vo.  21*. 
'  In  the  volume  before  us  Mr.  Cheyne  has  made  a  very      for  while  Mr.  Lister's  results  and  views  have  hitherto 
valuable  addition  to  surgical  literature.   The  intimate      been  published  only  fragmentarily  in  journals  and  transac- 
professioual  relations  of  Mr.  Cheyne  with  Professor      tions  of  learned  societies,  Mr.  Cheyue's  book  affords  a 
Lister  give  a  special  importance  and  value  to  this  work ;       trustworthy  aud  complete  statement  of  them.'— Lancet, 


DISEASES  of  the  BONES  :  tbeii-  Pathology,  Diagnosis,  and  Treatment.    By  Thomas 

Jones,  F.R.C.S.  Eng.,  B.S.  Lond.,  Surgeon  to  the  Manchester  Royal  Infirmary  ;  Lecturer  on  Practical  Surgery 
in  tlie  Owens  College,  Victoria  University;  Consulting  Surgeon  to  the  Children's  Hospital,  Pendlebury, 
Manchester.  With  7  Chromo-Lithographic  Plates,  9  Etchings,  and  77  Woodcuts.   8vo.  12j.  Gd. 


A  MANUAL  of  DENTAL  SURGERY  and  PATHOLOGY.    By  Alfred  Coleman,  L.R.C.P., 

F.R.C.S.  Exam.,  L.D.S.,  &c. ;  Senior  Dental  Surgeon  and  Lecturer  on  Dental  Surgery  to  St.  Bartholomew's 
and  the  Dental  Hospital  of  London  ;  Member  of  Board  of  Examiners  in  Dental  Surgery,  Royal  College  of 
Surgeons  ;  late  President  Odontological  Society  of  Great  Britain.    With  ,388  Illustrations.    Crown  8vo.  12s.  Gd. 

'  It  is  alway.s  satisfactory  to  come  across  a  manual  on  which  he  has  especially  worked,  nor  minimise  in 
written  by  an  author  thoroughly  acquainted  with  his  importance  others  to  which  he  has  given  less  attention, 
subject,  and  with  a  just  sense  of  proportion,  not  disposed  The  manual  is  well  balanced,  clear,  simple,  and  exact, 
to  magnify  details  because  they  happen  to  include  subjects      and  is  an  excellent  student's  book.' 

London  Medical  Record. 

MANUAL  of  the  ANTISEPTIC  TREATMENT  of  WOUNDS.  For  Students  and  Prac- 
titioners. By  W.  WATdoN  Cheyne,  M.B.,  F.R.C.S.,  Assistant-Surgeon  to  King's  College  Hospital  ;  Surgeou  to 
the  Paddingbon  Green  Children's  Hospital,  &c.    With  Illustratious.   Crown  8vo.  4s.  6rf. 


SURGICAL  OPERATIONS.  Part  I.  The  Ligature  of  Arteries.  A  Short  Description  of  the 
Surgical  Anatomy  aud  Modes  of  Tying  the  Principal  Vessels.  By  Sir  William  MacCormao,  F.R.C.S.,  Sm-geou 
and  Lecturer  on  Surgery,  St.  Thomas's  Hospital.    With  93  Illustrations,  8vo.  3j.  Gd. 


A  SYSTEM  of  SURGERY  :  Pathological,  Diagnostic,  Therapeutic,  and  Operative.  By  SAMUEL 
D.  Gross,  M.D.,  LL.D.,  D.C.L.  Oxon.  .Sixth  Edition,  greatly  Enlarged  aud  thoroughly  Revised,  with  upwards 
of  1,600  Illustrations.   2  vols.  8vo.  £3.  lO.i. 


SPINAL  DISEASE  and  SPINAL  CURVATURE:  their  Treatment  by  Suspension  and 
the  Use  of  Plasler-of-Paris  Bandage.  By  Lewis  A.  Sayuk,  M.D.,  of  Now  York,  Professor  of  Orthopiedic  Surgery 
in  Bellovue  Hospital  Medical  College,  New  York,  iic.  &c.  With  21  Photographs  and  numerous  Woodcuts. 
Crown  8vo.  lOi.  Gd. 


London :  SMITH,  ELDER,  &  CO.,  15  Waterloo  Place. 


SMITH,  ELDER,  &  CO.'S  PUBLICATIOxNS. 


ELLIS'S  DEMONSTRATIONS  of  ANATOMY  :  being  a  Guide  to  the  Knowledge  of  the 
Human  Body  by  Dissection.  'iV-Mtli  Eilitloii.  Kiliteii  iind  revised  by  G.  D.  Thane,  Professor  of  Anatomy, 
University  Colli'go,  London.    With  miiiieroiis  Illustrations.   Small  8vo.  12s.  (id. 

ILLUSTRATIONS  of  DISSECTIONS.  In  a  Series  of  Original  Coloured  Plates,  the  size 
of  Life,  representing  the  Dissection  of  the  Human  Body.  By  O.  V.  Ellis  and  G.  H.  FoiiD.  Imperial  folio. 
2  vols,  half-bound  in  morocco,  £ii.  6,«.  May  also  be  had  in  Parts  separately.  Parts  1  to  2S,  3*.  erf.  each ; 
Part  29,  5.?. 

 "        of  the  dissecting  room.   With  such  plates  as  these,  the 

surgeon  will  be  fully  reminded  of  all  that  is  needful  in 
anatomy  when  engaged  in  planning  an  operation.' 

MkdicalTiiie8. 


■With  these  plates,  and  such  as  these, by  his  side,  the 
learner  will  be  well  guided  in  his  dissection  ;  and  under 
their  guidance,  he  may  safely  continue  his  study  when  out 


The  DESCRIPTIVE  ATLAS  of  ANATOMY.    A  Eopresentation  of  the  Anatomy  of  the 

Human  Body.  In  92  lloyal  4to.  Plates,  coabaiuing  SoO  Illustrations.  Introducing  Heitzmann's  Figures,  con- 
siderably modified,  and  with  many  Original  Drawings  from  Nature.  By  Noble  Smith,  F.a.C.8.  Edin..  L.H.C.P. 
Lond. ;  Surgeon  to  the  All  Saints'  Children's  Hospital  and  OrthopEedic  Surgeon  to  the  British  Home  for 
Incurables.   Bound  in  holf- leather,  price  25*. 


'Certainly  one  of  tlie-most  remarkable  publications 
of  the  day.  The  great  advantage  which  it  presents  is  that 
all  the  attachments  of  bone.^,  the  arteries,  veins,  &c.,  are 
copiously  lettered  and  described  in  situ  ;  and  the  arteries 


and  veins  are  colonred.  The  book  is  one  of  great  utility 
and  merit,  and  reflects  credit  on  the  artist,  and  also  on 
those  who  have  produced  it.' 

British  Medical  JorasAL. 


A  DIRECTORY  for  the  DISSECTION  of  the  HUMAN  BODY.    By  John  Clelaxd, 

il.D.,  F.R.S.,  Professor  of  Anatomy  in  the  University  of  Glasgow.  Third  Edition,  thoroughly  revised  by 
John  Yule  Mackay,  M.D.,  Senior  Demonstrator  of  Anatomy  in  the  University  of  Glasgow.   Fcp.  8vo.  3s.  6d. 

POST-MORTEM  HANDBOOK  :  or,  How  to  Conduct  Post-Mortem  Examination.s  for  Clinical 

and  Medico-Legal  Purposes.  By  Thojl\s  Harris,  M.D.  Lond,,  M.R.C.P.  ;  Pathological  Registrar  to  the 
Manchester  Royal  Infirmary  ;  Assistant-Lecturer,  and  Demonstrator  of  -  Pathologj-  in  the  Owens  College,  and 
Honorary  Asslstaut-Physlclan  to  the  Manchester  Hospital  for  Consumption  and  Diseases  of  the  Throat.  With 
Illustrations.    Crown  8vo.  3s.  Grf. 

A  HANDBOOK  of  OPHTHALMIC  SCIENCE  and  PRACTICE.  Illustrated  by  numerous 

Woodcuts  and  Chromo-lithographs  of  Microscopic  Drawings  of  Diseases  of  the  Fundus  and  other  parts  of  the 
Eye.  By  Henry  Julkr,  F.R.C.S.,  Junior  Ophthalmic  Surgeon,  St.  Mary's  Hospital ;  Senior  Surgeon,  Royal 
Westminster  Ophthalmic  Hospital ;  late  Clinical  Assistant,  Moorfields ;  Demonstrator  of  Anatomy,  St.  Mary's 
Hospital,  London.   Svo.  18s. 


'  Altogether  the  book  is  one  of  which  we  are  able 
to  speak  in  terms  of  unqualified  approval,  and  will  doubt- 
less at  once  take  its  place  as  a  favourite,  trustworthy,  and 


explicit  guide  in  the  study  and  treatment  of  diseases  of 
the  eye  and  disorders  of  the  vision,  and  as  such,  be 
extensively  used  by  practitioners  and  students.' 

BniTiSH  Medical  Journal. 


The  FUNCTIONS  of  the  BRAIN.    By  David  Ferriee,  M.D.,  LL.D.,  F.E.S.,  Professor  of 
Forensic  Medicine,  King's  College  ; '  Physician  to  King's  College  Hospital ;  Physician  to  the  National  Hospital 
for  the  Paralysed  and  Epileptic.    Second  Edition,  Rewritten,  with  many  New  Illustrations.  Svo.  ISi. 
'  No  scientific  medical  man's  library  can  be  said  to  be   I  records  of  the  author's  own  work,  as  well  as  those  of 
complete  without  Dr.  Ferrier's  book,  which  contains  the   |   other  observers  of  repute.'— Lancet. 

The   LOCALISATION  of  CEREBRAL  DISEASE.    By  David  Febkier,  M.D.,  F.E.S., 

Assistant- Physician  to  King's  College  Hospital ;  Professor  of  Forensic  Medicine,  King's  College.  With  numerous 
Illustrations.   Svo.  7s.  Od. 

A   COURSE    of  PRACTICAL   HISTOLOGY.     By  EDWAED  Albert  SCHAFER,  Assistant- 
Professor  of  Physiology,  U  niverslty  College.    With  numerous  Illustrations.    Crown  Svo.  10s.  6rf. 


that  he  has  not  only  gained  a  mastery  over  the  modern 
methods  of  microscopical  investigation,  but  a  sound 
knowledge  of  the  several  structures  of  which  the  body  Is 
composed.' — Lancet. 


'We  are  very  much  pleased  with  .Mr.  Schiifer's  book. 
It  is  clearly  written,  well  and  originally  illustrated,  and 
possesses  the  merit  of  being  both  concise  and  complete. 
In  cDuclusioii  we  may  say  that  any  stuilent  who  has  gone 
fairly  over  the  ground  covered  by  this  treatise  will  find 

ATLAS  of  HISTOLOGY.  By  E.  Klein,  M.D.,  F.E.S.,  Lecturer  on  Histology  at  St.  Bartholomew's 
Hospital  Medical  School,  and  Noble  SMri'H.  F.R.C.S.  Edin.,  L.R.C.P.  Lond.,  &c.,  Surgeon  to  tlieAll  Samts' 
Childreu  s  Hospital,  and  Orthopaidic  Surgeon  to  the  British  Home  for  Incurables.  A  complete  Represen- 
tation of  the  Microscopic  Structure  of  Simple  and  Compound  Tissues  of  Mim  and  the  higher  Aniinals,  ui 
carefully  executed  coloured  engravings,  with  Explanatory  Text  of  the  Figures,  and  a  concise  acoonnt  of  the 
hitherto  ascertained  facts  in  Histology.  Royal  ito.  with  48  Coloured  Plates,  bound  in  half-leather,  price  i4.  is. ; 
or  in  13  Parts,  price  Gt,  each. 

MANUAL  of  PATHOLOGICAL  HISTOLOGY.    By  Cornil  and  Eanviek  Translated 
by  authority  from  the  New  anti  lie-written  French  Edition,  with  the  original  Illustrations.    Vol.  I.  Histology 
of  the  Tissues.   Dcniv  Svo.  'ils.   Vol.  II.  Special  Pathological  Histology.  Lesions  of  the  Organs.    Part  I.  Demy 
Svo.  12s.    Part  II.  Demy  Svo.  IGs. 
'  An  admirable  exposition  of  all  that  is  known  respect-    I       '  We  may  safely  recommend  the  work  as  the  foremost 
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